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VY nucepTaliii npeacTaBiIeHO Pe3yabTaTU JOCIIKEHHS MTPOOJIeMH PO3BUTKY
1HopMaIiiHO-ITMGPOBOI KOMIIETEHTHOCTI MalOyTHIX YYMTENIB MPUPOJHUYO-
MaTEeMaTUYHUX CIEMiaIbHOCTEN Yy mporieci nNpoeciiftHOI MATOTOBKH.

Ha ocHOBI TEepMIHOJIOTIYHOTO aHaMI3y KIOYOBUX IOHSITH JTOCITIIKCHHS
(KOMIIETEHTHICTB»,  «1H(MOpMaIliiHa  KOMIIETEHTHICTbHY, «i"HpopMalIliitHO-
KOMYHIKaTHBHA KOMIIETEHTHICTb», «IU(PpPOBa KOMIETEHTHICTH» Ta 1H.) YTOYHEHO
CYTHICTh MOHATTS «1H(OopMaIiiHO-1IMppOoBa KOMIIETEHTHICTh MAaHOYTHIX YUUTENIB
IPUPOAHUYO-MATEMAaTUYHUX  CHEIIAIbHOCTEW» K I1HTErpajbHy COLIAJIBHO
3HAYYITy XapaKTEPUCTUKY OCOOMCTOCTI, sSKa IIOE€IHYE I[IHHICHI yCTaHOBKH 1
MparHeHHs 110 Npo(deciiHOrO PO3BUTKY B Taiy3l 3aCTOCYBaHHA HH(PPOBUX
TEXHOJIOTIH y mnpodeciitHiii  misbHOCTI, IT-3HaHHsA (mpo 1H(popmarlio Ta
1H(}OopMaIliiiHI MPOIeCH, METOAU 11 OMpaIOBAaHHS JIJIsi BHUPIIMIEHHS MpodeciiHuX
3aBlaHb), 0a30Bl Ta chewiaibHi 1HGOPMALIITHO-IMPPOBI BMIHHA (00pOOIIATH
iH(popMaitito y pi3HUX Popmax i HaIXOIKEHHS, BMIHHS 3aCTOCOBYBAaTH LU(POBI
TEXHOJIOT1{ 3arajJbHOTO MPU3HAYEHHS Ta CIEIliali30BaHe MPOrpaMHe 3a0e3MeueHHs
NPEIMETHOIO CHPSMYBaHHs), SKI 3a0€3MedyloTh J1ajoroBy B3a€EMOJII0 13
Cy0’€KTaMu OCBITHBOTO TMPOIIECY 1 y CBOIM CYKYITHOCTI JIal0Th 3MOTYy €()EeKTHBHO
BUpIITYBaTH TMpoQeciiHl  3aBlaHHA BYUTENIB  MPUPOJTHUYO-MATEMATHIHHUX

CIeLiaIbHOCTEH 32 HCBU3HAUCHUX TTOYATKOBUX YMOB).



CxapakTepu3oBaHO CTPYKTYpY i1H(OpMaliiitHO-1IuppoBOi KOMIETEHTHOCTI
MalOyTHIX YYHUTENIB NPUPOAHHUUO-MATEMAaTUYHUX CIEIIaTbHOCTEH Yy €IHOCTI
TPHOX KOMITOHEHTIB: OCOOMCTICHOTO, KOTHITUBHOTO Ta JIsJIbHICHOTO.

[Tin po3BuTkoM iHGOpMAaIIHHO-IIN(PPOBOI KOMIETEHTHOCTI MalOyTHIX
YUUTENIB MPUPOJHUYO-MATEMATUYHUX CIEHIAIbBHOCTEH PO3YMIETHCS CHEIIaTbHO
OpraHi30BaHUM, KOMIIETEHTHICHO OPIEHTOBAHUM OCBITHIM TIpoOIIEC, pe3yIbTaTOM
SKOrO € TMO3WTHBHA JUHAMIKa B PO3BUTKY CKJIAJOBHX 1H(OpMaIiitHo-uudpoBoi
KOMIIETEHTHOCTI BYMTENIB NPUPOAHHUYO-MATEMATUYHUX CICLIaIbHOCTEH, IO
3a0e3rneuye eeKTHBHE BUKOHAHHS IXHIX MpodeciitHuX 000B’ sI3KiB.

BusHaueHo ¥ onucaHO KpuUTepii, IOKa3HUKU Ta PIBHI PO3BUTKY
1H(popMaIiiHO-IIMPPOBOI KOMIIETEHTHOCTI Y MalOyTHIX BUMTEIIB MPUPOTHUYO-
MaTeMaTUYHUX CHemiadbHOCTe y mpo@eciiHiil AISIBHOCTI — MOBEAIHKOBUNA —
«MotuBaris» ta «CaMOpO3BUTOK»; TeopeTudHUil — «O0cAr 3HaHb» Ta «l nrOuHa
3HAHbY;, TEXHOJOTIYHUN — «YMIHHS BUKOPHCTOBYBATH IU(POBI TEXHOJIOTI» Ta
«YMiHHS mpauoBatd 3 1H(QOpMAIli€lo») Ta PiBHI PO3BUTKY 1H(POPMALIITHO-
U(POBOT KOMIETEHTHOCTI MaWOYTHIX YYMUTENIB MPUPOJIHUYO-MATEMATHYHHUX
CHeliaJIbHOCTEeW (HU3bKUM, cepeHii, BUCOKHU).

Po3pobiieHo # TeopeTuyHO OOTPYHTOBAHO MOJIENb PO3BUTKY 1H(MOpMAIliiHO-
U(POBOT  KOMIETEHTHOCTI MaWOYTHIX YYMUTENIB MPUPOJHHYO-MATEMATHIHHX
CHeliaJibHOCTe y mporeci mnpodeciiiHoi MArOTOBKH, sKa: 0O0a3yeTbcs Ha
MDKIUCIUTUTIHAPHOMY,  CHUHEPTeTHYHOMY,  JIsUIbHICHOMY,  1H(OpMaIliiftHO-
TE€XHOJIOTTYHOMY, KOMIIETEHTHICHOMY IIJIX0J1aX; BPaXOBY€ MPHUHIIMIIN HAYKOBOCTI,
CUCTEMATUYHOCTI, HAOYHOCTI, KOTHITUBHOI Bi3yaui3allii, mpogeciiHo-NeAaroriaHol
CIPSIMOBAaHOCTI HABUYaHHSA, TOE€JHAHHSA TPAIUIIMHUX Ta 1HQOpMAIIAHUX 1
nM(POBUX TEXHOJIOT1 HABYAHHS; Nlepeadayae BUKOPUCTAaHHS GopM (IHTEpaKTUBHI
JeKIii, JeKIii-Bizyamizamii, JsadopatopHi poboTu, KOH(]EpeHilii), MEeTOIiB
(eBpucTruHa Oecisia, TUCKYCIS, €JIEKTPOHHUN MO3KOBUW IITYpM, KEHC-METOI,
MPOEKTHI METO/AM), 3aC00IB (€JIEKTPOHHI OCBITHI PECYPCH, 3aCO0M KOMIT FOTEPHOI
Bi3yalizallii, Creragi3oBaHe mporpaMHe 3a0e3ledyeHHs)) Ta Ma€e CBOIM

pe3yibTaTOM IMO3UTUBHY JUHAMIKY y PIBHSIX PO3BUTKY 1HQOpMaLIiHO-IIU(POBOI



KOMIETEHTHOCTI MalOyTHIX YUUTENIB IPUPOAHNYO-MATEMATUYHUX
CHEL1aIbHOCTEH.

CratucTuyHui aHaji3 pe3yJbTaTiB MEAaroriyHoro €KCIepUMEHTY Ha PiBHI
3Hauymocti 0,05 miaTBEpAMB MO3UTHUBHY CTATUCTUYHO 3HAUYIY TUHAMIKY PIBHIB
PO3BUTKY  1H(MOpMaIiHO-IIUGPOBOT  KOMIIETCHTHOCTI MaMOyTHIX  Y4YHTEB
MPUPOJTHUYO-MATEeMaTHIHUX CHEIIAIbBHOCTEeH Y Tporieci npodeciiiHol miAroTOBKU
B CGKCIIEPUMEHTAIbHUX Tpylax, fKa 3a BCIMa MOKAa3HHKAMHM € BHIIOIO II0JI0
KOHTPOJIBLHOT TPYTIH.

HayxoBa HOBU3HA OJiep>KaHUX PE3yJbTaTIB JOCHIIKCHHS IOJSITae B TOMY,
1o:

—  enepuie po3poOJEHO W HAyKOBO OOIPYHTOBAHO MOJENb PO3BUTKY
1H(pOpMaIITHO-IIM(PPOBOI KOMIETEHTHOCTI MalOyTHIX YYWUTENIIB TPUPOAHUYO-
MaTEeMaTUYHUX CIEliaIbHOCTEN y nporieci NpodeciitHOi MiAr0TOBKH;

—  00IpYHMOBAHO 3MICT MOHSATH «IH@opmayitino-yugpposa
KOMNemeHmHICmb MauOymHix yuumernie NPUPOOHUYO-MAMEMAMUYHUX
cneyianbHocmeu»,  «pPo3UMoOK  IHopMayiuHo-yuhposoi  KoMnemeHmHocmi
MAUOYMHIX yuumenie NPUpOOHUYO-MAMEMAMUYHUX CheyialbHoCmell,

—  ymouHeHO CTPYKTypy iH(opMaiiiiHO-1upoBOi KOMIETEHTHOCTI
MalOyTHIX YYHUTENIB MPUPOJHUYO-MATEMATHYHUX CIHEUIALHOCTEH Yy €IHOCTI
TPbOX CKJIAJOBHX;

—  BU3HAYEHO  OlA2HOCMUYHULL  anapam  OOCHIOJCEeHHs:  KPUTepii,
NMOKa3HUKA Ta PiBHI PO3BUTKY 1H(OpMAaIiiHO-IMPPOBOI KOMIETEHTHOCTI
MalOyTHIX YUYUTEIIB MPUPOTHUYO-MATEMATUYHUX CIIEIIaTbHOCTEH;

—  nooanbwio2o po3eumky Ta KOHKpeTH3ailii HaOyiau TeopeTuuHi u
NpPaKTUYHI TOJOXKEHHS IIOA0 BIOCKOHAJNIEHHA 3MicTy, (opM 1 MeTo/iB
npodeciiHoi MIATOTOBKM MaWOyTHIX YYUTENIB MNPUPOJHUUO-MATEMaTUYHUX
CHellabHOCTe B KOHTEKCTI PO3BUTKY B HHUX 1H(popMaliitHO-uudpoBoi
KOMITETEHTHOCTI.

[IpakTuuHe 3HAYEHHSA pPE3YNbTATIB JOCHIHKEHHS TIONATAaE B PO3pOoOIIi

CYNPOBIJTHUX METOJMYHUX MaTepialiiB Jsl €(eKTUBHOTO PO3BUTKY 1H(POPMAILIIIHO-



uppoBOi KOMIETEHTHOCTI MalOyTHIX YYUTENIB MPUPOJHUUO-MATEMATUUYHUX
cremiasbHOCTe. 30KpeMa, po3poOJIEHO HABYAIBHO-METONWYHUN KOMIUIEKC 3
nucuumuniag «IludpoBi TexHomorii B OCBITI» (poboda mporpama, KOPOTKI Kypcu
JEKIIH, BKa31BKU 10 JAOOpPAaTOpPHHUX 3aHATh, AUJAKTUYHI MaTepiaad KOHTPOIIO
3HaHb, 3aBJaHHSA JUISI CaMOCTIHHOI poOOOTHM Ta IHAWBIIYyaJIbHUX 3aBJaHb,
HaBYAJIBHO-JIOCTITHUX TPOEKTIB, O101i0rpadiudi MOKaKYMKUA TOIIO), aBTOPCHKI
METOIWMKHA [ BHU3HAUEHHS PIBHIB PO3BUTKY 1HopMaIiiHO-1udpoBoi
KOMIIETEHTHOCTI MaiOyTHIX YUUTEIB MPUPOTHUYO-MATEMAaTHIHUX
cremianbHOCTe! 3a mokazHukamu «OOcAr 3HaHBY (TECTOBI KOHTPOJIbHI POOOTH),
«I'mubuna 3HaHb» (IHAMBIAyaJbHI 3aBAaHHA), «YMIHHS TMpalIOBaTH 3
iH(popmarliiero» (KOHTPOJIbHI po0OTH), «YMIHHS BHUKOPHUCTOBYBAaTH IU(POBI
TEXHOJIOT1» (1HIUBiAyaabHI 3aBIaHH).

Po3pobiieni maTepiaii MOXKYTh OyTH BUKOPUCTaHI B cucTeMi mpodeciitHoi
MNIATOTOBKM  Ta  MEPEMiArOTOBKM  YYWUTENIB  MPUPOJHUYO-MATEMATUYHHUX
CHellaJbHOCTEe, y HaBYaHHI BaplaTUBHMX KYPCIB 1 CIELKYPCIB, MiATOTOBII
KBamiikamiitHuX (KypCOBHUX 1 TUIIJIOMHHX) POOIT.

Knrouosi  cnosa: indopmaniiiHo-ppoBa KOMIETEHTHICTh, PO3BUTOK
1H(}opMaIiiHO-IIMGPOBOI KOMIIETEHTHOCTI, YYUTEIl MPUPOJTHUUO-MATEMATUIHHUX
creriajgbHOCTe, TpodeciiiHa MiAroToBKa, MOJENb PO3BUTKY 1H(OpMAIHO-

U(POBOT KOMIIETEHTHOCTI.
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ABSTRACT

Stoma V. M. The development of information-digital competence of
future teachers of natural-mathematical specialties in the process of
professional training. - Qualification scientific work on the rights of a manuscript.

Dissertation on competition of the degree Doctor of Philosophy in specialty
01 — Education/ Pedagogical Science. 015 — Professional education (Computer
Technology). - Sumy A.S. Makarenko state pedagogical university, Sumy, 2020.

The dissertation presents the results of a study of the problem of developing
information-digital competence of future teachers of natural-mathematical
specialties in the process of professional training.

Based on the terminological analysis of the key concepts of research
(“competence”,  “information  competence”,  “information-communication
competence”, “digital competence”, etc.), the essence of the concept of
“information-digital competence of future teachers of natural-mathematical
specialties” is specified as an integral socially significant characteristic of the
individual, which combines value attitudes and aspirations for professional
development in the field of digital technology application in professional activities,
IT-knowledge (about information and information processes, methods of its
development for solving professional problems), basic and special information-
digital skills (to process information in various forms of its admission, the ability
to apply general-purpose digital technologies and specialized subject-oriented
software), which provide dialogue interaction with the subjects of the educational
process and in their totality make it possible to effectively solve professional
problems of teachers of natural and mathematical specialties under uncertain initial
conditions).

The structure of information-digital competence of future teachers of
natural-mathematical specialties in the unity of three components was
characterised: personal, cognitive and activity.

The development of information-digital competence of future teachers of

natural-mathematical specialties is understood as a specially organized,



competently oriented educational process, the result of which is a positive
dynamics in the development of components of information-digital competence of
teachers of natural-mathematical specialties, which ensures the effective
performance of their professional duties.

Criteria, indicators and levels of development of information-digital
competence in future teachers of natural-mathematical specialties in professional
activity are defined and described — behavioural — “Motivation” and “Self-
development”; theoretical — “Volume of knowledge” and “Depth of knowledge”;
technological — “Ability to use digital technologies” and “Ability to work with
information”) and levels of development of information-digital competence of
future teachers of natural-mathematical specialties (low, medium, high).

A model of information-digital competence development of future teachers
of natural-mathematical specialties in the process of professional training is
developed and theoretically justified, which is based on interdisciplinary,
synergetic, activity-based, information-technological, competence approaches;
takes into account the principles of science, system, visualization, cognitive
visualization, professional-pedagogical orientation of training, a combination of
traditional and information and digital training technologies; provides for the use
of forms (interactive lectures, visualization lectures, laboratory work, conferences),
methods (heuristic conversation, discussion, electronic brainstorming, case
method, project methods), tools (electronic educational resources, computer
visualization tools, specialized software) and has a positive dynamics in the levels
of development of information-digital competence of future teachers of natural-
mathematical specialties.

Statistical analysis of the results of the pedagogical experiment at the
significance level of 0.05 confirmed the positive statistically significant dynamics
of the levels of development of information-digital competence of future teachers
of natural-mathematical specialties in the process of professional training in
experimental groups, which in all indicators is higher relative to the control group.

The scientific novelty of the obtained research results is that:



— for the first time, a model for the development of information-digital
competence of future teachers of natural-mathematical specialties in the process of
professional training has been developed and scientifically substantiated;

— the content of the concepts “information-digital competence of future
teachers of natural-mathematical specialties”, “development of information-
digital competence of future teachers of natural-mathematical specialties” is
substantiated;

- the structure of information-digital competence of future teachers of
natural-mathematical specialties in the unity of three components is clarified;

— the diagnostic apparatus of the study is defined: criteria, indicators
and levels of development of information-digital competence of future teachers of
natural-mathematical specialties;

— theoretical and practical provisions for improving the content, forms
and methods of professional training of future teachers of natural-mathematical
specialties in the context of the development of information-digital competence in
them have been further developed and concretized.

The practical significance of the research results lies in the development of
accompanying methodological materials for the effective development of
information-digital competence of future teachers of natural-mathematical
specialties. In particular, an educational-methodological complex has been
developed for the discipline “Digital technologies in education” (work program,
short courses of lectures, instructions for laboratory classes, didactic materials of
knowledge control, tasks for independent work and individual tasks, educational-
research projects, bibliographic indexes, etc.), author’s methods for determining
the levels of development of information-digital competence of future teachers of
natural-mathematical specialties by indicators “Volume of knowledge” (test
control works), “Depth of knowledge” (individual tasks), “Ability to work with

information” (test papers), “Ability to use digital technologies” (individual tasks).



The developed materials can be used in the system of professional training
and retraining of teachers of natural-mathematical specialties, in teaching variable
courses and special courses, in preparing qualification (course and diploma) works.

Keywords: information-digital competence, development of information-
digital competence, teachers of natural-mathematical specialties, professional

training, model of information-digital competence development.
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