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Abstract: the article analyzes the issue of professional retraining of science and
mathematics teachers in the Republic of Poland in the context of European integration
processes. The development of the system of retraining and improvement of teachers'
qualifications in the Republic of Poland under the influence of socio-political changes that
took place in the country starting from the 90s of the XX century is being studied. The
analysis of scientific and pedagogical sources regarding the state of retraining and
improvement of teachers before the accession of Poland to the European Union was carried
out. The regulatory and legal support of the educational process, including international
regulations and documents, which became the basis for changes in the training of Polish
teachers, was considered. The author described and analyzed modern forms of the
organization of retraining of teachers of natural and mathematical subjects in postgraduate
education of the country, offered by educational institutions in Poland. The form and content
of retraining for teachers of science and mathematical subjects under the postgraduate
education programme in the areas of “Pedagogical training” and “Teaching the next subject”
were studied.
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MPO®ECIHHA NEPENIITOTOBKA NOJbCHKUX YUUTEJIIB ITIPUPOJHUYO-
MATEMATAYHUX MPEJIMETIB Y KOHTEKCTI
€BPOINENCBHKOI IHTET PAIII

Anomayia: y cTaTTi IPOAHAII30BaHO NMUTaHHS NMPO(ECiitHOl MepeniAroTOBKY BUUTEIIB
MPUPOAHUYO-MATEMATUYHHUX MIpEAMETIB PecryGumiku Ionema B KOHTEKCTI
€BpOIHTErpamifHux mporeciB. JloCTiKEHO PO3BUTOK CHUCTEMH MEPEmirOTOBKHA 1
BIIOCKOHAIeHHsT BuuTeniB PecmyOmiku [lonpia mij BIUIMBOM CYCIHITBHO-TIONITHYHHUX 3MiH,
K1 B1IOyBanucs B KpaiHi, mounHao4u 3 90-x pokiB XX CTOMITTS.
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[IpoBeneno aHaii3 HAyKOBO-TIEAATOTIYHUX JDKEpET LIOJ0 CTaHy MEepeniAroTOBKU i
BJIOCKOHAJICHHs BuuTeniB 10 Berymy llompmi B €Bponeiichkiit  Coro3. PosrisHyTo
HOPMATHUBHO-TIPABOBE 3a0€3IMEUeHHS] OCBITHBOTO MpPOIECY, y TOMY WYHCII MIKHApOJIHI
HOJIOKEHHS M TOKYMEHTH, sIKl CTaJId OCHOBOKO JUISl 3MIH Y MUTAHHAX MIJATOTOBKH MOJBCHKUX
yuuteniB. OmnucaHo Ta NpoaHali30BaHO cydacHi (opMu oprasizaiii nepeniaroToBKu
BUUTENIB TMPUPOJTHAYO-MATEMATHYHUX TMPEAMETIB y MICISAUIUIOMHIA OCBITI KpaiHW, M0
IPOMNOHYIOTECS OCBITHIMH 3aknafgamu [lompmi. Jocaimkerno ¢gopmu i 3MICT MepeniaroToBKu
JUIS BUMTENIB IPUPOJAHNYO-MATEMAaTUYHHUX IPEAMETIB 3a IPOrPaMOI0 MiCISAUIIIIOMHOI OCBITH
B Hanpsimax “Tlemaroriyna miaroroBka” i “BukiaganHs HacTymHOTO mpeamera’”.

Kniouosi  cnoea: yuduteni NPUPOJHUYO-MATEMATHUHUX IPEIMETIB;
MIEPETTiIrOTOBKA BUMTEIIB; MiCISAUILIIOMHA OCBITa; PecryOumika [lomnbiia.

npodeciiina

Harania €BTymenko

Po3mmpena anoTamist 1yt 03HAOMIICHHS 3 LI€I0 TEMOIO:
“IIpodeciiiHa mepeniArOTOBKA MOJIbCbKUX YYUTEIIB IPUPOIHNYO-MATEMATHYHUX
NpeIMeTiB y KOHTEKCTi €BponelcbKoi inTerpamii”

Ilocmanoexka npoonemu 6 3a2aipHoMy
euenadi ma il 38’5130k 13 BANCIUBUMU
HAYKOBUMU YU  NPAKMUYHUMU  3A60AHHAMU.
Hosimui npoyecu, 3anouamkosani pegopmoro
Hoesa yxpaincvka wxona (2017), cnpsmosani,
Hacamnepeo, — HA  CMBOPEHHA  CUcmemu
cepeonboi ocsimu, sAKa Oyia 6 cnpomodA*cHaA 00
3abe3neuentss YHIBEPCAbHO20 MA  PIBHO20
docmyny 00 SKiCHOI oceimu. Bionogionux 3min

nompebOyroms ~ nidcomoeka — eyumenie i,
30Kpema, nepeniocomosxka Gaxisyis
MamemamuyHoi i NpUpPOOHUHOi  OCGIMHIX

eanyseu i3 memoro 3a0e3neyeHHsi HANeHCHOT
AKOCMI WKLTbHOT NPUPOOHULO-MAMEMAMUYHOT

oceimu (STEM-oceimu). 3nauennsi nabysae

suKopucmawnusi  i0etl  KOHCMPYKMUBHO20
00c6iody npogecitinoi nepeniocomosKu
euumenia NPUPOOHUHO-MAMEMAMUYHUX

npeomemie Pecnybniku [lonvwa, kpainu, saxiu
Yy oocumv  KOpOMKUL  MepMiH  80aloCh
iHmezpyeamu C8010 neodazociuHy o0ceimy 6
€8PONEUCHKIll OCBIMHIlI NPOCMIp ma OHOBUMU
cucmemy nepeniocomoeku i 600CKOHANEHHS.
NONILCOKUX YUUMENIB.

Ananiz  ocmamnnix Oocnioxncenv i
nyonikayinn, y  AKUX  3aN0OYAMKOBAHO
po38’azanus  yiei npooremu i Ha  SKI
cnupaemwcs aemop. IIpogeciiiny niocomosxy i
s0ockonanenHs euumenie Pecnyoniku [lonvwa
odocniodcyeanu noavbcvki Haykosyi Y. banax
(Cz. Banach), €. Biwnescxka (E. Wisniewska),

3. Boponeyxi (Z. Woroniecki), /1. /{3e6anoecka
(D. Dziewanowska), I'. Kesmrkoscka
(H. Kwiatkowska), T. Kononka (T. Konopka),
A. Komyweeiu (A. Kotusiewicz), E. Meyina-
beonapex (Mecina-Bednarek), B. Ilpokon ok
(W. Prokopiuk), E. Meyina-beonapex
(Mecina-Bednarek), T. Hosayxi (T. Nowacki),
A. Hlemnpyx (J. Szempruch), b. llvnigepcki
(B. Sliwerski).

Possumox  cyuacnoi  nedacoeciunoi
ocgimu 8 Tonvwi NpOananiz08aHo
VKpaincokumu — Haykosyamu 1. AnOpowyx,

A. Hlmenypa. €spoinmezpayitinum npoyecam
6 oceimi Kpain, y momy uucni [lonvuwyi,
npucesueni npayi oocnionuys M. [eprosoi 3
numanus “Anopacoziuna modenv npogeciuroi
nidcomoeku  ¢haxisyie 'y 3aknaoax euujoi

oceimu  Kkpain  €eponeticokoco  Cow3y”,
T. Kpucmonuyk wooo npooremu ‘‘Tenoenyii
PO3BUMKY Ne0a202iuHoi  oceimu 6 KpaiHax
E€sponeticokozo Cowsy”.

Dopmyniosanns  uineu - cmammi

(nocmanoeka 3aedanms). Memoro cmammi €
NPOBeOeHHsT AHANI3Y CYYACHUX OOCTIOJNCEHb 13
NUMAanb NepeniocomoeKuU NOAbCbKUX BUUMEINE,
30Kpema paxisyie NPUPOOHUYO-
MameMamudHux — npeomemis;  BU3HAYEHHS.
Gdopm i 3micmy nepeniocomosKu GUUMENie
NPUPOOHULO-MAEMAMUYHUX — NpeoMemi
nicraounnomuit oceimi Pecnyoniku Tonvwa.
Buknao  ocnoenoco - mamepiany
00CIONHCEHHA 3 NOBHUM  OOTPYHMYBAHHAM
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OMPUMAHUX HAYKOBUX pe3ynbmamis. Pegpopma
oceimu po3noyanacs nio BNIUBOM
PAOUKANbHUX — 3MIH  CYCRITbHO-NOIIMUYHO20
yemporw  Tlonvwi, docsiearouu 8 Nociioo08HUX
Qazax 6 cucmemHili ma  COYIAIbHIL
mparcghopmayii’ pisHux cmaoiti po3eumKy ma
peanizayii. Ceped 0CHOBHUX NPUHUH CIAOKOCTI
cucmemu 800CKOHAIEHHS NONbCLKUX GUUMENI8
Ha nepioo exody Illomvwi 0o €8pocoiozy 8
oiyitinux OOKYMeHmax HA3UBAEMbCSL
HECHnPOMOIICHICINb NOBHOI0 Mipoto
3a006801bHUMU ~ nOmMpedu  Ni020MOBIEHUX
suUmMeNni6 yepes HAA6HI OCEIMHI  3aK1aA0U,
BIOCYMHICMb  371A200HCEHO020 (DYHKYIOHYBAHHSL
OKpeMux enemMeHmié cucmemu 600CKOHANEHHS.
guUmMeNnie 6 NUMAHHAX, WO CMOCYBANUCS
BCMAHOBNEHHS yineu, npiopumemis,
BUKOPUCMAHHA  KOwimis, Memooie pobomu,
amanisy ii pezyibmamis.

o 3acaonuuux nepedymos ocsimu
BUUMENi8  NONAbCLKI  HAVKOBYL  GIOHOCAMDb:
2N00AIbHI, €8PONEUCHKI ma NOAbCHKI
YUBINI3AYIUHI  BUKIUKU,  MOJNCIUBOCMI  mMdA
3azpo3u BEUKUX 3MIH nepiooy
COYIOK)IbMYPHUX ma OC6IMHIX
mpaucopmayiii; 00820CMPOKO8y CMpameziio
B00CKOHQIEHHSI MA  PO3BUMKY  WKIIbHOI U
napanenvbHoi 0ceimu; MoOebHi 3acadu 0ceimu
suumenie i COYianbHi  OYIKYBAHHA  WOOO
HOCMYIbOBAHUX — (yHKYil 1 3a60aHb  OJis
euumenis,  ixuix  npas,  0008'A3Ki6 i
8IONOGIOANLHOCMI,  8PAXYBAHHA 8 CUCMEMI
oceimu 3a80amb 1 OILILHOCMI  GYUMETNIS,
pecypcie macosoi ingopmayii i kKomyHiKayii 3
Memo  (opmyBaHHs NI3HABANLHUX, MOGHUX,
KOMYHIKAYIUHUX, IHMEPNEPCOHANIbHUX,
KVIbIYPHUX T HCUMMEBUX KOMNEMEHYIU.

Huni  cnocmepicaecmovca  inmeepayis
HU3KU MINCHAPOOHUX NPABOBUX OOKYMEHMI8
wooo  npogecitinoco  800CKOHANEHHA U
po3sumKy ¢axieyie y npasose none Kpainu. /o
MIHCHAPOOHUX OOKYMEHMIB, 5IKI BNAUBAIOMb HA
PO36UMOK ~ cucmemu  Nepeniocomoeku i
g800cKkoHanenHs — euumenie  Tlonvwi,  wo
po3pobneni €sponeticokum Co030M, MOMCHA
gionecmu €86poneticoky pamky Keanigikayiu

Problem setting. The latest processes
initiated by the reform of the New Ukrainian

(European Qualifications Framework — EQF,
2008, 3i sminamu 2017), Pamxy keanighikayiil
ons €8ponelicbkoeo npocmopy 8uwoi oceimu/
bononceka pamka xeanigixayii (QF ona
EHEA) (Qualification  Framework  for
European Higher Education Area (QF for
EHEA) Bolonskie Ramy Kwalifikacji, 2005).
Ilepeniocomoska guumenia
NPUPOOHULO-MAMEMATUYHUX — NpeOMemie
niciaouniomuinu oceimi Pecnybniku [lonvwa
CNPAMOBAHA HA B00CKOHANIEHHS NPOGhecitinux
6MIHD, niOBUWEeHHSL ma  po3uupenHs
keanigixayii. Haguanns mae xeanigixayitinuti
xapaxmep, Wo  HA0AE  MOJCIUBICTD
ompumamu  Keanigikayiro - eyumens — abo
Keanigikayito 00  HABYAHHA  HACMYNHO20
npeovema. J{o 3micmy 6KIIOYEHI NUMAHHA 3
MEMOOUYHOL, OUOAKMUYHOL, NCUXO0NI020-
neoazoeiunoi niocomosxku ¢haxisyie. Hasuanns
mpusac 3 cemecmpu (420 /2001 515 200

8I0N0GIOHO ~ Hanpsmy), 0008 S3KOBUM €
NPOXOOINHCEHHS NPAKMuKu (150 200).
Ocobnusicmio nio20moeKu NONbCOKUX
suUmMeni6 € ONAHY8AHHS [HO3EMHOI MOBU HA
pisni B2 3a €@ponelicbkoo  cucmemoro
MosHo2o Haguanus (Europejskiego Systemu
Ksztatcenia Jezykowego).

Bucnoeku 3 0anozo oocnioicenna ma
NnepcnekmusU NOOAIbLUUX PO3BIOOK Y OAHOMY
Hanpamky. Takum uunom, 3MiHU 6 OCGIMHIU
nonimuyi  Ilonvwi 6 nepioo ecmyny 00
€8pocorozy manu NO3UMUGHULL 6NIUE HA
PO36UMOK nedazo2iunoi oceimu. J{o 0CHOBHUX
3a60amHb oceimu  OyIU GiOHeCeHi NUMAHHSA

niOBUUEeHHsL eghexmusHocmi cucmemu
nio2omoeku i B00CKOHANEHHS, d MAKOHC
sauuamocmi eyumenie. Humi peghopmyeans
cucmemu nepeniocomosku NOJNIbCOKUX

yuumenia, y momy wucii ¢axieyie npupoOHuyo-
MamemamudHux npeomemie,
Xapakxmepuzyemocs HEnepepeHuM pyxom 6
Hanpsmi  800CKOHANEHHS. (opM, Memooie i
3aco0i6 HAGUAHHS, 3MIHI 3MICMY HAGYAHHS |
npocpam  NICIAOUNIOMHOI  oc8imu,  Wo
CNUpAEMbC.  HA  €6DPONEUCHLKI  MeHOeHYii
PO3BUMKY NedaA202iYHOI 0Cimiu.

School (2017) are aimed, first of all, at
creating the system of secondary education
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that would be capable of ensuring universal
and equal access to quality education. The
concept of implementation of state policy in
the field of the “New Ukrainian School”
reform of the general secondary education
for the period until 2029 (with changes,
2018)) draws attention to the experience of
Eastern European countries (Poland, the
Czech Republic) as evidence of the
significant impact of educational reforms on
the development of the economy and the
competitiveness of education at the
international level [5]. The training of
teachers and, in particular, the retraining of
specialists in the fields of mathematics and
natural sciences in order to ensure the proper
quality of school science and mathematics
education (STEM education) requires
corresponding changes. Therefore, in the
conditions of the creation of a new system of
improving the qualifications of teachers of
Ukraine, which was announced by the NUS
reform, it is important to study and
generalize the constructive ideas of the
experience of professional retraining of
teachers of natural and mathematical subjects
in the Republic of Poland, a country that in a
fairly short time managed to integrate its
pedagogical education into the European
educational space and update the system of
retraining and improvement of Polish
teachers' qualifications

Recent research and publication
analysis. The scientific analysis of the chosen
problem in pedagogical theory showed that the
professional training and improvement of
teachers in the Republic of Poland was
thoroughly studied by Polish scientists. In
particular, the scientists of the Republic of
Poland studied such aspects as different
approaches to teacher training A. Kotusevich
(A. Kotusiewicz), G. Kviatkovska
(H. Kwiatkowska)[14], J. Shemprukh
(J. Szempruch) [25], strategies for the
development of education in Poland
Ch. Banakh (Cz. Banach) [8, 9],
D. Dzhevanovska (D. Dziewanowska) [11],
B. Sliwerski (B. Sliwerski) [26], E. Visnievska
(E. Wisniewska) [27], training and professional

development teachers in pedagogical theory
and practice W. Prokopiuk [19], Z. Voronetski
(Z. Woroniecki) [28], postgraduate education

T. Konopka (T. Konopka), E. Mecina-
Bednarek (E. Mecina-Bednarek) [13],
T. Novacki (T. Nowacki) [17].

The  development of  modern

pedagogical education in Poland was analyzed
by Ukrainian scientists, such issues as the
management  system  of  professional
development of teachers of management
departments of universities of the Republic of
Poland (I. Androschuk (I. Augpomyk) [1]),
professional training of future English
language teachers by means of distance
learning in the universities of the Republic of
Poland (A. Shtepura (A. Illtenypa) [6]) were
analyzed. The works of scientists in the
following areas as andragogic model of
professional training of specialists in the
institutions of higher education in the countries
of the European Union (M. Dernova
(M. lepuoBa) [2]), the trends in the
development of pedagogical education in the
countries of the  European  Union
(T. Krystopchuk  (T. Kpucromuyk) [4]) are
devoted to the European integration processes
in the education of countries, including Poland.

Highlighting previously unsolved
parts of the general problem, to which this
article is devoted. Analysis of scientific
sources shows that the study of retraining of
Polish teachers of science and mathematical
subjects in postgraduate education of the
Republic of Poland has not yet received the
sufficient attention and has not become the
subject of a holistic analysis. In particular, a
comprehensive analysis of the impact of
European integration processes on the system
of teacher retraining and qualification
improvement remains beyond the scope of
scientific research.

Paper objective. The purpose of the
article is to conduct an analysis of modern
research on the retraining of Polish teachers,
in particular, specialists of natural and
mathematical subjects; define the forms and
content of retraining of teachers of natural
and mathematical subjects in post-graduate
education of the Republic of Poland.
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Paper main body. The integration of
Ukrainian education into the European
educational space acquires a special
significance against the background of the
decision adopted by the European Council on
June 23, 2023, in Brussels, which is historic
for Ukraine to grant the status of a candidate
for membership in the European Union. This
status confirms Ukraine's desire to become a
full-fledged member of the European
interstate association, and for the European
Union it is a way to tell Ukraine about the
possibility of joining the European family in
the future [7]. The European integration
processes taking place in the pedagogical
education of Ukraine also require further
improvement of the system of postgraduate
pedagogical education, in particular in the
areas of implementation of continuous
education, improving the quality of
educational services, ensuring equal access to
education, finding new forms, methods and
means of education, changing the content and
modernization of training and__retraining
programs, upgrading the qualifications of
teachers in postgraduate education in
accordance with global trends in education
and the requirements of the Ukrainian and
international labor markets. “The goal of
changes in  postgraduate  pedagogical
education of Ukraine on the way to European
integration is to create a model of the
educational process in which the best
domestic and foreign traditions would be
optimally combined” [3].

The transition from a candidate state
to a full-fledged member of the European
Union was quite successfully carried out by
the Republic of Poland, a territorial neighbor
of Ukraine and a country with a history and
culture close to our country. The changes that
have been taken place in Polish society
during the last decades really could not help
but affect the development of pedagogical
education in the country. At the same time,
the teaching profession has always exerted a
significant influence on the political and

survive and emphasize the importance of
education in the era of changes is the
development of the teacher and the school, as
pointed out by D. Hopkins, M. Ainskou and
M. West [12]. This opinion is confirmed by
the  Polish  researcher  J. Szemprukh
(J. Szempruch)[25], who  notes  "the
professional development of a teacher and
the tasks of the teacher training and
improvement system (systemu dokztattania i
doskolania) are influenced, among other
things, by demographic processes or changes
in the nature of the system's organization and
social and political changes taking place in
Poland.

The state of professional training of
teachers before Poland’s entry to the
European Union in 2004 is indicated by the
results of the research by Polish scientists.
Thus, A. Kotusevich (A. Kotusiewicz) and
G. Kviatkovska (H. Kwiatkowska)(1985)
state that, in the opinion of many teachers,
the system of education does not sufficiently
"arm" the teacher with the tools for
continuous improvement, poorly prepares
them for the process of continuous self-
education due to the lack of mastery of
methods and techniques of independent
learning and formation of internal motivation

[14]. Analyzing the model of higher
education  for teachers, J. Shemprukh
(J. Szempruch)( 2001) notes its

impoverishment of elements of pedagogical
and psychological education, which are very
important. Therefore, it turns out that the end
of training and retraining of teachers should
be inspired by the new trends and educational
concepts and be guided, first of all, by the
critical-creative doctrine of education [25].
Z. Woroniecki (Z. Voronetski) (1991) also
draws attention to the general opinion
regarding the importance of professional
training, which specialists acquire in the
institutions of higher education — “there is a
widespread  opinion among  teachers,
directors, as well as pedagogical supervision
workers, that the training obtained in
university, most determines the actual

educational and cultural life of the country. professional qualifications of teachers”
Therefore, the most significant way to [28, p.153].
Teopis i npakmuka ynpaeninus coyianvhumu cucmemamu 3 ‘2023 127
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It should be noted that reforming of
the Polish education has been taking place in
the context of a change in the political
system of the Polish state in 1989, which,
according to researchers, was the beginning
of a long way to a society of dialogue,
openness, democracy and pluralism. The
reform of education began under the
influence of radical changes in the socio-
political system of Poland, reaching various
stages of development and implementation in
successive phases of systemic and social
transformation. There was a constant conflict
between supporters of autonomy,
decentralization, and socialization
(uspotecznienia) of education and their overt
or hidden enemies. New reform projects
encountered both resistance from political
structures and reluctance, and sometimes
even sabotage of the actions of the teachers
themselves or trade unionists [26].

A 1994 report of the Department of
Teacher Education and Continuing Education
of the Ministry of National Education
(Departament Ksztalcenia Nauczycieli i1
Edukacji Ustawicznej MEN) on the state of
improvement of Polish teachers’
qualifications can testify to the functioning of
the teacher improvement system. The
document defined the prospects for desired
changes and named two main reasons for the
weakness of the teacher training system in
Poland, namely: 1) the inability to fully meet
the needs of trained teachers through
educational institutions; 2) lack  of
coordinated  functioning of individual
elements of the teacher improvement system
in the matters related to setting goals,
priorities, use of funds, work methods,
analysis of its results, and mutual support in
issuing permits [24].

At the same time, V.Prokopiuk
(W. Prokopiuk) (1992) rightly points out that
in the existing education system of the
Republic of Poland it is impossible to draw a
sharp line between professional education
(acquiring a  profession)  (ksztalniem
zawodowym), further improvement (dalszym
doskolaniem), self-education and individual

and social development. They constitute a
general platform for the professionalization and
personal development of the teacher, very
diverse and enriched with incentives [19].

It should be noted that Polish
pedagogical sources contain the term
“doksztatania”, which has a literal translation
of  “further  education” and means
supplementing or expanding education. The
concept of improvement (doskonalenia) is
revealed as improvement, correction,
acquisition of greater skills each time in
some field. We can talk about continuing
education or improvement when the
employee decides to participate in any of
these forms of postgraduate education
independently or when the employer obliges
the employee [10]. The functions of
additional  training and  professional
development (dokszttania i doskonalania
zawodowego) of specialists are: 1) adaptation
or implementation. Adaptation occurs when
an employee is hired for the first job or the
working conditions are changing.
Implementation occurs when there is a need
to reorganize existing experience and skKills
in accordance with the requirements of the
position; 2) stabilization — acts in the
replenishment of knowledge and skills to the
formal requirements necessary for the
position held. This usually involves raising
the level of education to the level required by
the relevant legal documents; 3) restorative is
the result of faster development of science
and technology. It consists in updating
knowledge some time after graduation;
4) reconstructive — consists in the formation
of innovative attitudes and abilities, making
creative efforts aimed at implementing
innovative  solutions in  the  work;
5) requalification — should lead to a change
in professional specialty or obtaining an
additional specialty [17].

The  famous  Polish  scientist
Ch. Banakh (Cz. Banach), (1997) notes that a
significant number of reforms are taking
place in the field of pedagogical education.
In general, they were associated with the
reform of school education, which required a
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new approach to education taking into
account  important  factors  of its
development [9]. The researcher attributes
global, European and Polish civilization
challenges, opportunities and threats of major
changes in the period of socio-cultural and
educational changes to the basic prerequisites
of teacher education; long-term strategy of
transformation and development of school
and parallel education; model principles of
teacher education and social expectations
regarding postulated functions and tasks for
teachers,  their  rights, duties and
responsibilities; taking into account in the
education system the tasks and activities of
teachers, as well as the competition of
available mass information and
communication resources with the aim of
forming cognitive, language, communication,
interpersonal, cultural and life
competencies [9]. According to Ch. Banakh
(Cz. Banach), (1998), the education of
modern teachers should be a multilateral,
multifunctional and interdisciplinary process
that takes place in three time dimensions:
past, present and future, and in four spaces:
regional, Polish, European and global, as
well as in three spheres: axiological-
cognitive, emotional and practical [8, p. 15].

Modernization reforms were related
to the constant updating of the content of
education, school textbooks, equipping
schools with teaching aids, development of
modern methods of pedagogical influence
and teacher training. This type of reform was
associated with the use of the modern model
of education, which was not previously
available in Poland, and with the
"adjustment” of the domestic content of
education to mandatory decisions in the
countries of the European Union, such as the
study of foreign languages or the
introduction of the state final exam (examin
maturalny) [27].

In the strategy for the development of
education in Poland for 2007-2013 (Strategia
rozwoju edukacji w Polsce na lata 2007-
2013) it was stated that in the reformed
education system the most important are the

pupil, student, participant of continuous
education, to whom the strategy directs its
action, as well as the teacher, responsible for
the development of the activity participant.
The legislation, which entered into force on
October 1, 2004, paid attention to the
requirements and duties of the 21st century
teacher, made changes to the standards of
teacher training, disciplines for teacher
training, the scope of practice, as well as the
content of programs and mandatory skills
(knowledge of a foreign language at an
advanced level and use of information
technologies). An important change was also
the requirement in the preparation of teachers
to study two subjects and to have a higher
education in two subjects. The main goal of
the development of education in Poland
defined by the document was to increase the
education of the population, while ensuring
the high quality of education. Emphasis is
placed on the importance of constantly
improving the level of qualifications of
adults, primarily professional qualifications,
and general competencies necessary for
functioning in modern society [21].

Therefore, the changes taking place in
Polish  education demanded that the
institutions (instytucji) engaged in training
for the teaching profession create a new
quality  of  education, since, as
D. Dzhevanovska (D. Dziewanowska), 2002)
notes, this profession requires a variety of
skills and a wide range of professional
competencies that will allow the teacher to
work effectively in the changing school
reality, which requires bringing the standards
and quality of education to the needs of
Europe, that is uniting [11].

It is important to note that
international regulations and documents
became the basis for changes in the issues of
regulatory and legal provision of training and
retraining of Polish teachers. Currently, the
integration of a number of international legal
documents regarding the professional
improvement and development of specialists
into the legal field of the country is observed.
Among the international documents t
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developed by the European Union, that affect
the development of pedagogical education in
Poland and relate to the organization of
continuous education of specialists and
lifelong learning, we can include such
documents as the White Book “Teaching and
Learning” (1995), the Lisbon strategy of
lifelong learning (2000), Recommendations
of the European Parliament and the European
Council “On core competences in the process
of lifelong learning” (2006),
Recommendations of the  European
Parliament and the European Council “On
the creation of a European qualification
framework for lifelong learning” (2008),
“Lifelong Education” Programme of actions
for 2007-2013 (2006), Recommendations of
the European Parliament and the European
Council “On the creation of a European
Qualifications Framework for Lifelong
Learning” (2009), Strategy for Smart and
Sustainable Development — Europe 2020
(2010), European Qualifications Framework
(European Qualifications Framework — EQF,
2008, revised  2017),  Qualification
Framework for European Higher Education
Area (QF for EHEA) (Bolonskie Ramy

Kvalificacji, 2005). They have a
recommended nature, but at the same time
they are  fundamental international

documents in the sphere of Polish state
policy on pedagogical education and
professional development of teachers.

With the support of the common
European system, the current educational
standards of training for the teaching
profession have been developed, which
allows comparing diplomas obtained in
different universities in Europe [11]. The
Decree of September 23, 2003 on teacher
training standards of the Ministry of Ministry
of  National Education and  Sport
(Rozporzadzenie Ministra Edukacji
Narodowej i Sportu z dnia 23.09.2003 w
sprawie standardow ksztalcenia nauczycieli)
[29] clearly defines the competencies that a
teacher must demonstrate upon completion of
higher or postgraduate education; these are
didactic, educational and social, creative,

praxeological and communication and
informational and media competences. Other
important documents on teacher training are
the regulations of the Ministry of National
and Higher  Education (Ministerstwa
Edukacji ~ Narodowej i  Szkolnictwa
Wyzszego) regarding the national framework
of qualifications for Polish higher education,
that is the Decree of January 17, 2012 on the
educational standards of training for the
teaching profession (Rozporzadzenie z dnia
17 stycznia 2012r. w sprawie standardow
ksztatcenia przygotowujacego do
wykonywania zawodu nauczyciela) [30].

Training to prepare for the profession
of a teacher is carried out through the
acquisition of education:

1) according to the direction, level
and profile, the programme for which
determines the learning outcomes, that is
specified in the Law of December 22, 2015
“On the Integrated Qualification System”
(ustawie z dnia 22 grudnia 2015r. o
Zintegrowanym Systemie Kwalifikacji) [21],
taking into account the  universal
characteristics of the first degree defined by
that Law, and also the second degree
characteristics of the Polish framework of
qualifications specified in the provisions
issued by the Law on the basis of Art. 7 p. 3
of that Law and learning outcomes defined in
the Standard.

2) postgraduate, the programme for
which determines the learning outcomes for
partial qualifications taking into account the
second level characteristics of the Polish
Quialifications Framework at level 6, 7 or 8
of the Polish Qualifications Framework
specified in the resolutions issued on the
basis of Art. 7 p. 3 and 4 of the Law of
December 22, 2015 on the integrated system
of qualifications and learning outcomes
defined by the Standard [13].

Public and private
higher education provide postgraduate
education of specialists. For example,
postgraduate  education  for  teachers
organized by the Higher School of
Professional Education in Vrotslav (Wyzsza

institutions of
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Szkota Ksztalcenia Zawodowego, Wroclaw)
provides training in 15 areas (293
specialties).

Among the areas of study offered by
this educational institution are pedagogy,
areas in the field of pedagogical training,
areas in the field of special pedagogy, areas
in special pedagogy for special teachers,
areas in the field of speech therapy, early
learning of foreign languages, areas in the
field of therapy, directions in the field of
education, sensory integration, the other in
pedagogy, subject-based learning,
psychology, etc. Education in natural and
mathematical disciplines combines the
following subjects as biology and nature,
biology and geography, chemistry and
nature, geography and nature, geography and
chemistry, geography and physics, biology
and chemistry, mathematics and physics,
mathematics and biology, mathematics and
chemistry, mathematics and geography [33].

Postgraduate education in the direction
of “Teaching the next subject” has a
qualifying nature. For example, the
postgraduate course “Teaching Mathematics
and Geography” (Nauczanie matematyki i
geografii) is organized by the Higher School
of Vocational Education in Vrotslav (Wyzsza
Szkota Ksztalcenia Zawodowego,
Wroclaw) [16]. Students are qualified to teach
mathematics and geography in all types of
schools  (primary  school, gymnasium,
technical school and vocational school). The
duration is 3 semesters (including 180 hours
of practice). Training is carried out using
training methods of online learning (e-
learning). Education consisting of two parallel
courses, i.e. mathematics education and
geography education, is envisaged (Table 1).
Education is qualification-based and enables
teachers to acquire qualifications for teaching
a second subject. Upon completion of the

above postgraduate course, the graduate
receives two certificates, i.e. separate
documents for each of the subjects to be
taught (in accordance with the instructions of
the Ministry of Science and Higher
Education). The legal basis of education for
the implementation of the course is the
Resolution of the Minister of National
Education of August 1, 2017 concerning the
special qualifications that are required from
teachers (Rozporzadzenie Ministra Edukacji
Narodowej z dnia 1 sierpnia 2017 roku w
sprawie szczegdtowych kwalifikacji
wymaganych od nauczycieli) [31] and the
Decree of the Minister of Science and Higher
Education of July 25, 2019 on the Standard of
education for preparation for the teaching
profession. (Rozporzadzenie Ministra Nauki i
Szkolnictwa Wyzszego z dnia 25 lipca 2019 r.
W sprawie standardu ksztatcenia
przygotowujacego do wykonywania zawodu
nauczyciela, Dz. U. z 2019 r. poz. 1450) [32].

The training programme is aimed at
providing teachers with subject knowledge,
including education in the amount necessary
to implement the content of education
contained in the basic curriculum of general
education in the scope of a given subject
(type of classes) and educational stage or
educational stages or in the basic curriculum
of vocational and technical education;
knowledge of training in the field of subject
didactics (teaching methods) of a specific
subject at this educational stage; practical
knowledge obtained during practice, the
purpose of which is to accumulate experience
related to the educational and educational
work of the teacher, and to compare the
acquired knowledge in the field of didactics
(teaching methods) of the subject (type of
classes) with pedagogical reality in practical
action.

Table 1
Subjects taught at different stages of education
Subject name Educational stage | Educational stage 11 Branch school Lyceum/
(grades 1-3 of primary | (IV-VIII grades of of the 1st degree Technical
school) primary school) school
Mathematics * v v v
Geography \ v v
*Integrated learning Source: [16]
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The system of training and
improvement of teachers’ qualifications in
postgraduate education in Poland today is
mobile and flexible, able to meet the various
needs of specialists regarding the assignment
of appropriate qualifications. Qualification
training, which is carried out as part of
preparation for teaching the next subject, can
be implemented to acquire a qualification in
a separate subject. Thus, training under the
program of postgraduate education in the
field of “Mathematics” is organized on the
basis of the Institute for the Development of
Education in the city of Katovitse (Instytut
Rozwoju Edukacji, Katowice). The training
is addressed primarily to teachers who want
to obtain professional qualifications for
teaching mathematics in the schools of all
types. The term of study is 3 semesters (420
hours); the form of study is online. The
purpose of education is to provide modern
knowledge in the field of mathematics,
expand and supplement professional skills
related to learning this subject. Education
consists of theoretical and practical training.
The program in this field of postgraduate
education involves the study of such
disciplines as the basics of didactics, voice
emission, the ethics of the teaching
profession, information technologies in
education, elementary geometry, the basics
of mathematical analysis, didactics of teaching
mathematics (IV-VIII grades), didactics of
mathematics (secondary school), didactics of
teaching mathematics to children with
dyscalculia, elements of mathematical logic,
analytical geometry, arithmetic and algebra,
probability calculus with statistics [15].

For Polish specialists, a teacher's
acquisition of qualifications and mastery of
professional competence is a necessary
condition for the effective performance of
school tasks and functions. The teacher must
have a full academic education and be able to
teach innovatively using new
technologies [11]. For specialists who do not
have a pedagogical education, training is
offered at courses organized in various types
of institutions, namely institutions of higher

education, special professional development
institutions (teacher development
institutions), teacher centers and schools.

In particular, the course for teachers
according to  postgraduate  education
programmes in the specialty “Pedagogical
training” (Przygotowanie Pedagogiczne) is
offered by the Institute for the Development
of Education (Instytut Rozwoju Edukacji) in
Katovitse [20]. The study period is 3
semesters, 515 hours, of which 150 hours are
practical (75 hours in a primary school and
75 hours in a secondary school). The form of
education is online learning. The training is
addressed to applicants who already have a
diploma of higher education (vocational and
technical, bachelor's or master’s), but do not
have a teaching qualification; after
graduation they can work as a teacher in all
types of schools and institutions (except for
primary and special education). It is assumed
that the graduate of the course will be
prepared for the comprehensive
implementation of educational, educational
and health-improving tasks of the school,
therefore, he must understand the field of
selected pedagogical specialties in such a
way as to competently transfer the acquired
knowledge and independently deepen and
update it, as well as integrate it with other
fields of knowledge; must be aware of
psychology and pedagogy in order to
perform educational and guardian functions,
support the comprehensive development of
students, individualize the learning process,
meet the special educational needs of
students, organize social life at the level of
the class, school and local environment,
cooperate with other teachers, parents and the
local community; must understand subject
didactics with the aim of effective
conducting of  educational classes,
stimulating cognitive interests and promoting
the mental development of students through
the skillful selection of activating methods,
techniques and means of learning, as well as
checking and evaluating the achievements of
students; must have a command of
information technologies, including their use
in teaching the subject [20].
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The program in this direction
involves the study of the following areas as
psychology of learning of children's
education, basics of didactics, psychology of
development and personality, basics of
pedagogical diagnostics, formal and legal
basics of school/institution functioning,
emission of voice, ethics of the teaching
profession, information technologies in
education, basics of special pedagogy, social
pedagogy, the Law on Education, general
psychology, general pedagogy, school as an
educational institution, basic curriculum for
preschool and general education, basic
curriculum of vocational education, teaching
methods of general education subjects,
teaching methods of wvocational subjects,
diagnosis, control and evaluation of learning
results, cultural foundations of education,
prevention at school, personal and
professional development of the teacher,
training of effective communication and self-
confidence, training of social skills, training
of parenting skills, principles of occupational
safety in educational institutions, first aid in
educational institutions, the method of a good
start, practice [20].

In Poland, postgraduate education
institutions independently establish the forms
of the educational process (stationary,
remote) and the types of educational
activities (lectures, practicals, master classes,
trainings, conferences). Thus, the form of
organization of the educational process in the
postgraduate education programmes at the
University of Lower Silezia in Vrotslav
(Uniwersytet Dolnoslaski DSW Wroclaw) is
hybrid, which is also called mixed. Classes
are held partly online, partly in classrooms,
since not all the content, and above all skills,
can be transferred through online learning;
some workshops and meetings lose their
educational value when they are held
online [22]. Organization of studies under the
postgraduate education programme at the
Higher School named after Bohdan Janskyi,
a branch in Krakov (SzkotaWyzsza im.
Bogdana Janskiego. Filia w Krakowie) is
aimed at meeting the needs of education

seekers as much as possible. The training
lasts two, three or four semesters; the time of
classes is adapted to the possibilities of the
teachers who are already working. Classes
are held on Friday afternoons and Saturdays,
Sunday is always free [23].

Therefore, the conducted analysis of

pedagogical sources proved that the
retraining of teachers of natural and
mathematical subjects in postgraduate

education of the Republic of Poland is aimed
at improving professional skills, increasing /
expanding  qualifications.  Postgraduate
education programmes are qualification-
based and enable specialists to obtain a
teacher's qualification or a qualification with
the right to teach the next subject. The
content includes questions on methodical,
didactic, psychological and pedagogical
training of specialists. Education lasts 3
semesters (420 h / 515 h according to the
field of study), and necessarily includes
practice (150 h). A special feature of the
training of Polish teachers is their acquisition
of knowledge of a foreign language at the B2
level according to the European System of
Language Education (Europejskiego Systemu
Ksztalcenia Jezykowego).

Conclusions of the research. Thus,
changes in the educational policy of Poland
during the period of accession to the
European Union had a positive impact, in
particular, on the development of
pedagogical education. The main tasks of
education included issues of increasing the

effectiveness of the training and
improvement system, as well as the
employment of teachers. Currently, the

reform of the system of retraining of Polish

teachers, including specialists in natural and
mathematical subjects, is characterized by a
continuous movement in the direction of
improving the forms, methods and means of
education, changing the content of education
and programs of postgraduate education,
which is based on European trends in the
development of pedagogical education.
Accordingly, a series of changes regarding
the methodology of conducting classes, the
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organization of the educational space for
retraining teachers, which is connected with
the use of information technologies in
modern education, continues.

We see the prospects for further
exploration in the study of the problem of
teacher retraining with the aim of enabling
access to the international labour market,
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