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CROSS-CUTTING PRACTICES AS A MEANS OF FORMING METHODOLOGICAL COMPETENCE
OF FUTURE TEACHERS OF COMPUTER SCIENCE AND PHYSICS

Abstract. The article considers the role of cross-disciplinary practices as an effective means of forming method-
ological competence of future teachers of computer science and physics. The essence of the concept of “cross-disci-
plinary practices” is determined as a continuous integration process that combines theoretical training with students’
practical activities throughout the entire period of professional training. The structure of methodological competence,
which includes motivational-value, cognitive, operational-activity and reflective-analytical components, their interre-
lation and sequence of formation in the process of practice are analyzed. The pedagogical conditions for the effective
development of methodological competence are outlined, in particular, the integration of theory and practice, partner-
ship interaction of the university with practice bases, the creation of an innovative educational environment and the
active use of digital technologies. The importance of cross-disciplinary practices for training a competitive, creative
teacher capable of effectively operating in an inclusive and digital educational space is emphasized.
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In the process of constant development of higher
education, intensification of the process of digitalization,
integration of knowledge, increasing requirements for fu-
ture teachers’ professional training, there is a need to update
approaches to applicants’ practical training. One of its key
tasks is the formation of future teachers’ methodological
competence, which will ensure their readiness for creative,
scientifically based and effective professional activity.

The training of future teachers of Computer Science
and Physics requires special attention. It is these specialists
who influence the formation of students’ scientific outlook,
technical culture and skills to use digital tools in the edu-
cational process. However, traditional approaches to peda-
gogical practice often do not provide sufficient integration
of theory and practice. An effective way to solve this prob-
lem is to introduce cross-disciplinary practices as a systemic
mechanism for the formation of methodological competence.

The purpose of the article is to substantiate the theo-
retical foundations and practical approaches to implement-
ing cross-disciplinary practices into the system of profes-
sional training of future teachers of Computer Science and
Physics as an effective means of forming their method-
ological competence.

In the Law of Ukraine “On Higher Education”, peda-
gogical practice is defined as a logical continuation of the
practical application of acquired theoretical knowledge
[4]. And cross-curricular practices are a continuous com-
ponent of the educational process, where higher education

students’ theoretical training and practical activities are
integrated throughout their studies.

M.P. Vovk attributes the following to the main chal-
lenges and prospects of implementing cross-cutting prac-
tices [5]:

—the need to preserve and creatively use the best ex-
perience in organizing various types of pedagogical prac-
tices with the introduction of innovative ideas;

— the need to reorganize the content and improve the
organizational forms of the practical component of the
professional training system for future teachers;

— strengthening the relationship between theoretical,
research and practical training of students;

— active implementation of interdisciplinary inter-
action, combining theoretical knowledge with the latest
forms, methods and technologies of teaching in practical
activities;

— search for effective models of internships in condi-
tions of martial law and changes in the educational envi-
ronment;

— expanding the use of dual education as a means of
integrating the educational process with real pedagogical
practice.

The modern system of future teachers’ practical
training is in the process of constant renewal, which is due
to the reform of education, the digitalization of the educa-
tional environment and the need for highly qualified spe-
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cialists capable of creative and research activities. In this
context, the leading trends in the development of future
teachers’ practical training are identified, which determine
the content and directions of modernization of the educa-
tional process [5]:

— preservation and development of the best tradi-
tions of organizing various types of pedagogical practices
developed in higher education institutions;

— innovative approaches to using interactive forms,
methods and technologies of learning in order to form stu-
dents’ professional competencies during their internship;

— establishing partnerships between educational
institutions, cultural and educational institutions, labora-
tories, libraries, museums and other educational centers;

— pragmatic orientation of the organization of in-
ternships, focused on collecting and systematizing em-
pirical data for performing qualification work and gaining
practical experience for future professional activities;

— active use of remote forms of organizing practice,
which has become particularly important in the context of
the pandemic and martial law in Ukraine, can be ensured
by using platforms such as Google Classroom, Moodle,
Microsoft Teams, Zoom, etc.;

— the need to strengthen financial support for teach-
ing practices, ensuring their modern logistical support.

Thus, these trends reflect the desire of the education-
al community to combine traditions and innovation, which
contributes to the creation of a holistic, dynamic system of
teachers’ practical training, focused on the formation of
their professional and methodological competence.

Modern scientists A.A. Sbrueva, O.B. Kryvonos,
N.V. Kovalenko, N.G. Osmuk, D.V. Budyansky, M.M. By-
kova, L.I. Protsenko, M.A. Boychenko, Zh.Yu. Chernya-
kova, M.A. Boychenko, I.A. Chistyakova point to a tea-
cher’s new modern role, which is formed under the influ-
ence of a complex of interrelated factors caused by a deep
transformation in the educational and social spheres. Such
implementation does not occur spontaneously, but requires
systemic changes in pedagogical personnel’s training and
ensuring their continuous professional growth. These
changes cover the following key areas of reform [9]:

— orientation of the educational process towards
achieving new learning outcomes;

— modernization and restructuring of the content
and forms of organization of educational activities;

— development of extracurricular and after-school
work in the context of cooperation with various social in-
stitutions;

— integration of information and communication
technologies into all aspects of pedagogical practice;

— increasing the level of a teacher’s professional-
ism and forming personal responsibility for one’s own
professional improvement.

According to P.S. Atamanchuk, conducting various
types of internships allows applicants to familiarize them-
selves with the real system of educational work in second-
ary education institutions, to gain experience in planning,
conducting lessons by teachers, conducting a class teach-
er’s extracurricular work, organizational and educational
work. In particular, during internships, students have the
opportunity to perform a large amount of independent
work, to show pedagogical creativity at all stages of peda-
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gogical work, to acquire skills in communicating with stu-
dents, teachers and parents [2].

During the course of end-to-end practices, a special
place is occupied by the formation of methodological compe-
tence of future teachers of Computer Science and Physics [7].

End-to-end practices are an integral and continuous
component of the educational process, ensuring the inte-
gration of higher education students’ theoretical training
and practical activities throughout the entire period of
their professional development.

In pedagogical training, end-to-end practices are con-
sidered as a continuous, integrated process of practical learn-
ing, which covers all stages of obtaining higher education. Its
main task is to create conditions for the gradual formation of
professional experience in students, which is based on a deep
understanding of pedagogical patterns, teaching methods and
psychological aspects of a teacher activity [1].

End-to-end practices are systemic, long-term and
holistic in nature, unlike traditional short-term practices.
This ensures the unity of theoretical training and practical
application of knowledge with the integration of various
types of activities (educational, methodological, research,
educational), orients the higher education student towards
continuous professional self-improvement [6].

End-to-end practices occupy a special place in the
structure of future specialists’ professional training, as
they ensure the continuity and integrity of the process of
gaining practical experience, contribute to the integration
of theoretical knowledge and real pedagogical activity.
Through the completion of end-to-end practices, favor-
able conditions are created for a gradual transition from
observing the educational process to independent per-
formance of professional functions, the formation of the
ability to reflexively evaluate one’s own activities and im-
prove pedagogical activity [10].

Modern cross-curricular practices involve the ac-
tive use of digital and interactive technologies that meet
the specifics of the professional activities of a teacher
of Computer Science and Physics. Effective tools in-
clude: virtual laboratories (PhET, Algodoo, Multisim,
Tinkercad), learning management systems (Moodle,
Google Classroom, Microsoft Teams), elements of STEM/
STEAM education, a student's digital portfolio, pedagogi-
cal mentoring and coaching, and more.

In the context of training future teachers of Computer
Science and Physics, cross-curricular practices provide a
systematic combination of theoretical and methodologi-
cal knowledge with the practical application of modern
digital technologies, experimental methods and pedagogi-
cal innovations. This approach has a positive impact on
the formation of a future teacher’s methodological com-
petence — the ability to design, organize and analyze the
educational process using information and communica-
tion tools, model educational situations, select optimal
methods and techniques of teaching in accordance with
students’ educational needs.

The organization of cross-disciplinary practices at
the Educational-and-Scientific Institute of Information
and Educational Technologies of Bohdan Khmelnytskyi
National University of Cherkasy in the process of train-
ing future teachers of Computer Science and Physics is
cross-disciplinary in nature and provides for the following
types of practices: educational practice (3-5 semesters),
production pedagogical practice (6, 7 semesters), research
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practice (8 semester) [10]. This approach allows ensuring
continuity and increasing complexity of tasks, forming in
applicants not only professional skills, but also pedagogi-
cal thinking, reflection, and creativity.

The results of the end-to-end practices have shown
that such methodological training of future teachers of
Computer Science and Physics contributes to the forma-
tion and development of pedagogical erudition, profes-
sional thinking and intuition; ensures the effective forma-
tion of the skills of a creative approach and pedagogical
improvisation; stimulates the acquisition of professional
optimism and the ability to reflectively analyze one’s own
activities [10].

Passing through-the-course practices is not only a
stage of professional development, but also an effective
mechanism for forming methodological competence,
which allows future teachers of Computer Science and
Physics to consciously combine knowledge, skills, and
pedagogical creativity into a single professional system.

Cross-curricular practices act as an integration en-
vironment within which all components of methodologi-
cal competence interact in a single educational process,
ensuring the holistic professional development of future
teachers of Computer Science and Physics.

Scientists interpret a teacher’s methodological com-
petence as the ability to master a system of knowledge,
skills and abilities that develops taking into account a
teacher’s individual personal characteristics, forming a
teacher’s readiness to effectively organize educational ac-
tivities and demonstrate their creative potential in peda-
gogical activity [11].

N.V. Shataylo believes that methodological compe-
tence is “a complex integrated formation of a personal-
ity, which includes a complex of abilities and readiness
for methodological activity, general pedagogical and spe-
cial knowledge, skills and abilities, pedagogical values, a
teacher’s methodological experience and personal quali-
ties, which in their interconnection and interaction en-
sure the effective implementa-
tion of the educational process.

— motivational-and-value component, which mani-
fests itself in a sustained interest in pedagogical activity,
awareness of its social significance, and the desire for self-
development;

— cognitive component reflects the level of mastery
of theoretical and methodological knowledge in profes-
sional disciplines, understanding of didactic principles,
regularities of teaching Physics and Computer Science,
and mastery of modern pedagogical technologies;

— operational component assumes the formation of
skills and abilities in organizing the educational process
(designing lessons, selecting teaching methods and tools,
using digital technologies and experimental equipment,
conducting educational research).

— reflective-and-analytical component provides the
ability to self-assess pedagogical activities, analyze the
results of one’s own work, and create an individual tea-
ching style.

Through the completion of end-to-end practices, all
components of methodological competence are consis-
tently formed: from initial familiarization with the educa-
tional environment to full immersion in professional ac-
tivity. This contributes to a future teacher’s holistic devel-
opment, his/her readiness for the creative application of
acquired knowledge and skills in real school conditions.

For the effective formation of methodological com-
petence of future teachers of Computer Science and
Physics is largely determined by the creation of appro-
priate pedagogical conditions. This ensures the integrity,
continuity and effectiveness of end-to-end practices. An
important stage in the formation of methodological com-
petence is the integration of theoretical and practical train-
ing, which assumes the consistency of the content of pro-
fessional, psychological, pedagogical and methodological
disciplines with the tasks of students’ practical activities.
Such integration provides an opportunity to ensure a
gradual transition from the acquisition of knowledge to
its practical application in a real educational environment.

Methodological competence

The content of methodologi-
cal competence is expediently
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teachers of Computer Science
and Physics in the context of
cross-curricular practices is pre-
sented in Figure 1.
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Fig. 1. Structure of methodological competence of future teachers of Computer Science
and Physics in the context of cross-curricular practices
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The next condition for the formation of methodologi-
cal competence of future teachers of Computer Science and
Physics is the creation of an educational and methodologi-
cal environment focused on a student’s professional growth:
the development of end-to-end programs of practices, cases
and situational tasks, the use of digital technologies, cloud
services and virtual laboratories for modeling pedagogical
situations. Such an environment has a positive impact on
the formation of a future teacher’s readiness to work in a
digital school and contributes to the development of cre-
ativity, pedagogical reflection, analytical thinking.

In particular, an important pedagogical condition is the
partnership between the university and the internship bases,
which is implemented through joint planning, mentoring,
consulting and support of students. During such coopera-
tion, the realism of the educatio nal experience is ensured,
which contributes to the formation of professional commu-
nication skills, responsibility, and pedagogical ethics.

In addition, it is essential to organize students’ re-
flective and analytical activities aimed at understanding
their own achievements and difficulties, outlining indi-
vidual strategies for professional improvement. It can be
implemented through maintaining an electronic portfolio,
practice diaries, and participating in collective discussions
of the results of pedagogical experience.

The creation of these pedagogical conditions in the
process of completing end-to-end practices ensures not
only the effective formation of methodological compe-
tence of future teachers of Computer Science and Physics,
but also the formation of their readiness for innovative,
research and creative pedagogical activity.

Methodological competence is defined as a person’s
integrative quality, encompassing a system of knowledge,
skills, values, and experience necessary for effective plan-
ning, organization, implementation, and analysis of the edu-
cational process. For future teachers of Computer Science
and Physics, it implies mastery of teaching methods for the
natural and mathematical cycle; the ability to select and apply
innovative teaching aids, including digital technologies; the
ability to conduct pedagogical reflection and self-assessment
of the results of one’s own activities; and the readiness to
implement interdisciplinary approaches in teaching.

End-to-end practices provide conditions for the for-
mation of all these components,
as they involve a student’s real
inclusion in professional ac-
tivities, from observing lessons

The completion of cross-curricular practices creates
a favorable environment for developing future teachers’
ability to adapt teaching methods to students’ different
educational needs, develop individual educational trajec-
tories, use differentiated approaches to learning, and also
establish interaction between all participants in the educa-
tional process — students, parents, teacher assistants, and
specialists in psychological and pedagogical support [3].

The formation of methodological competence during the
completion of cross-disciplinary practices by future teachers
of Computer Science and Physics in an inclusive educational
space covers the following aspects (Fig. 2): cognitive,
practical, communicative and reflective components.

Cross-curricular practices become an important plat-
form for developing methodological competence in future
teachers of Computer Science and Physics that meets the
requirements of inclusive education. It contributes to the
formation of a humanist teacher who possesses not only
professional knowledge, but also a high level of pedagogi-
cal culture, flexibility of thinking, and readiness to work in
a diverse educational environment.

The results of the study show that cross-cutting prac-
tices as a means of forming methodological competence
of future teachers of Computer Science and Physics is not
only a stage of professional development, but also an ef-
fective mechanism for the development of methodologi-
cal competence, which integrates knowledge, skills and
pedagogical creativity into a single professional system.
This method of implementing practice has a positive im-
pact on the high-quality training of a competitive, flexible,
innovation-oriented specialist capable of working in digi-
tal and inclusive education.

Further research should be directed towards the de-
velopment of digital pedagogical models for implement-
ing cross-cutting practices and criteria for assessing the
level of methodological competence of future teachers of
Computer Science and Physics.
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Tersina POMAHEHKO, Cepriii JAHUJIIOK,
Anna TKAUEHKO

Yepracvkuil HayioHanbHul YHieepcumem
imeni Boeoana XmenbHuybko2o

HACKPI3HI IIPAKTHKH 1K 3ACIb ®OPMYBAHHSI
METOAUYHOI KOMIIETEHTHOCTI MAUBYTHIX
BUUTEJIB IHOOPMATUKU TA PIZUKU

AHoTauisi. Y CTarTi po3mISHYTO POJb HACKPI3HHX
MPaKTHK K €EKTHBHOTO 3ac00y (OpMyBaHHS METOANY-
HOT KOMIIETEHTHOCTI MalOyTHIX yuuTeniB iHpopmaru-
kd Ta (i3uki. BU3Ha4eHO CYTHICTH MOHATTS «HACKPI3-
Hi MIPaKTHKN» SIK Oe3MepepBHOIO iHTErPaIliiHOTO MpoLe-
CY, IO TIOEHYE TEOPETUIHE HABIAHHS 3 IPAKTHIHOIO [Ti-
SUTBHICTIO CTY/ICHTIB HPOTSITOM YChOro Iepiofy npodeciii-
HoT migroroBky. [IpoaHati3oBaHO CTPYKTYpy METONIYHOL
KOMIIETEHTHOCTI, SIKa BKJIFOYA€ MOTHBALIIMHO-LIHHICHHIA,
KOTHITHBHHIA, OTIepaIiifHO-TisSUTbHICHUH Ta peIeKCHBHO-
aHAJITHYHUA KOMIIOHEHTH, 1X B3a€MO3B’ 130K 1 IOCJIiI0B-
HicTh GopMyBaHHs y mporeci npakTuku. OKpecieHo me-
JIATOTiYHI YMOBH €(EKTHBHOTO PO3BHTKY METOAWYHOL
KOMIIETCHTHOCTI, 30KpeMa IHTETpaIlifo Teopii Ta mpak-
THKH, TAPTHEPCHKY B3aEMOJII0 YHIBEPCHTETY 3 0a3aMu
MPaKTHKH, CTBOPEHHS! iHHOBAIIIiIHOTO OCBITHBOTO Cepei-
OBHIIAa i AKTHBHE BUKOPHUCTAHHS IIU(PPOBUX TEXHOJOTIH.
Harornoreno Ha 3Ha4€HHI HaCKPi3HUX MPAKTHK YIS ITij-
TOTOBKM KOHKYPEHTOCHPOMOYKHOTO, TBOPYOTO II€/larora,
37aTHOr0 €()EKTUBHO MiSITH B YMOBaX iHKJIFO3UBHOIO Ta
II(POBOTO OCBITHHOTO IIPOCTOPY.

KorouoBi cyioBa: Hackpi3HI IMPaKTHUKH, METOANYHA
KOMITETEHTHICTh, MallOyTHI BYnTEN iHpOpMATHKH Ta (i-
3UKH.
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®OPMYBAHHA EJIEMEHTIB OI'IEPALI,IVIHO-METOHVI‘-IHOII:_KOMI'IETEHTHOCTI
MAUBYTHIX YYUTENIB ®IBUKU Y XOAI IX PAXOBOI NIATOTOBKHU

AHoTamnis. Y cTarTi po3nIsHyTO MpobieMy GopMyBaHHS eJIEMEHTIB ONepar|iifHO-MeTOIUIHOI KOMIIETEHTHOCTI Maii-
OyTHiX yunTeniB (i3uku y xomi ix (axoBoI MiATOTOBKM B KOHTEKCTI BIIPOBaKEHHS B OCBITHIM mpouec 3 ¢i3uku cy-
yacHoi HaykoBoi iH(opmamnii. KoHcTaToBaHo, 110, HE3BaXal0UM Ha BaXKJIMBICTh IEArOTiYHOT MIPOOIEMH BIIPOBAIKEH-
Hs €JIEMEHTIB Cy4aCHUX HAyKOBMX 3HaHb B HaBYaHHs ()i3MKH y 3aKJIaaX CepeHbOI OCBITH, yBara JIo Hel € He3HaYHOIO.
BuokpemieHo pe3ynsraTti HaBIaHHS (Qi3UKH, TKHX MOXKHA JOCATTH IIUISIXOM O3HAMOMJICHHS YYHIB i3 CyJacHOIO HayKOBO-
TEXHIYHOIO iH(popMaIiero. PO3mIsSHYTO METOANYHI MiAXOAX O BIIPOBAKSHHI HayKoBo1 iH(opMarlii B HaBYaHHS (i3uKH,
3 IKIMHU HEOOXiHO 3HaHOMHTH MaiiOyTHIX y4uTeniB y Xofi ix ¢axoBoi miarorosku. OOIpyHTOBaHO, IO Y pa3i CHCTEM-
HOTO 1 KOMIUIEKCHOTO MiIXOY 10 03HAWOMIICHHS Y4HIB 3 JOCSATHEHHAMHU (Qi3UKH, B HUX Oyzie MiIBUIYBaTUCh IHTEPEC 10
ii BUBYEHHS, 10 pO3yMiHHS (DI3MYHMX 3aKOHIB i TEOpiif, a/yke Ha HUX 3aCHOBaHI cydacHi TexHonorii. JloBeneHo, 1o 3a
X YMOB y4YeHb CHpHUHMaTUMe TEOPETHYHHH, eKCIICPUMEHTAIbHUI Ta TEXHOMOTTYHUI KOMIIOHEHTH HayKOBO1 KapTUHH
CBITY y HEpO3pHUBHIi exHOCTI. HaromormieHo, mo Wi peaiisaiii [-O0T0 Ba)KIIMBOTO 3aBAaHHS YYUTEIb (Pi3UKH IOBHHEH
MarTH BiJIOBIJHUI PiBEHb OlepaniiiHO-METOANIHOI KOMITETEHTHOCTI, IKHH MOXke OyTH e()eKTUBHO chopMOBaHUit Y X0l
Horo (axoBoi MiATOTOBKYU ITPH BUBUECHHI AUCIUILIIH MPodeCciHHOTo MUKITy.

KonrouoBi cioBa: ociTHiM nmpouec 3 ¢i3uky, cydacHa HayKoBa iHGOpMalis, onepaniiHO-MeTOANYHa KOMIETEHT-

HICTh MaHOYTHIX yIHUTENIB (I3UKH.
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