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Abstract. The relevance of the study is determined by the digital transformation
of education and the active integration of information and communication
technologies, whichincreasestheneed forsystematic supportofteachers’professional
development. Despite the widespread use of digital educational resources, there
remains a shortage of comprehensive instrumental and methodological solutions
aimed at developing teachers’ professional and ICT competencies in accordance
with their individual and professional needs. The purpose of the study is to develop
and experimentally validate the effectiveness of an instrumental and methodological
platform as a means of enhancing teachers’ professional and ICT competencies. To
achieve this purpose, scientific and pedagogical literature was analyzed, a model
of methodological support for teachers was developed, the platform was tested
experimentally, and the dynamics of ICT competency development across its main
components were assessed. The results of the study showed that the use of the
platform contributes to the positive development of teachers’ ICT competencies,
increases their professional motivation, digital literacy, and readiness to apply
modern technologies in the educational process. It was also found that the platform
supports the formation of individual learning trajectories, expands teachers’
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participation in professional communities, and strengthens interdisciplinary
integration. In addition, the platform provides opportunities for continuous feedback,
reflective practice, exchange of pedagogical experience, and more flexible planning
and monitoring of teachers’ professional growth within educational organizations.
The practical significance of the study lies in the possibility of using the obtained
results for organizing methodological support for teachers, designing professional
development programs, and implementing digital educational platforms in general
and continuing education systems.

Keywords: Instrumental and methodological platform, support, educational
organizations, ICT, competencies
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AHHOTaUMs. 3epTTEYIiH O3CKTLTIr OuTiM Oepymi mudPIBIK TpaHchopMaItns-
Jay OHE aKIapaTThIK-KOMMYHHUKAIHSIIBIK TEXHOIOTHSIIAPIbI OSJICEH T eHT13yMEH
OailyTaHBICTBI, OVJI TIEAAroTTEPIiH KOCiOW MaMyBIH JKYHET KoJmay KaKeTTUTITiH
aptTeipansl. Ludpaeik OimiM Oepy pecypcTapbIHBIH KEHIHEH KOJIAaHBLTYBIHA
KapaMacTaH, TIeAarorTePIiH XKeKe )KOHE KOCIOM KaKETTUTIKTEPiH eCKepeTiH Kocion
koHe AKT-Ky3BIpeTTUTIKTepiH MaMBITyFa OaFbITTaFaH KEIICHII acCIamlThIK-
OMICTEMEIIK TICHTIMACPIIH JKeTKUTIKCI3OITT cakTamyma. 3epTTeydiH MaKCaThl
regarortepaid kocion skoHe AKT-KY3BIpeTTUTIKTEpiH MaMBITY Kypalbl PeTiHe
aCTaNTBIK-9IiCTEMETIK TUTaT(hOPMaHBIH THIMILTITIH 931pJIey KoHE IKCIIEPUMEHTTIK
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TYpFbla Tekcepy Oombill TaObutazpl. OCBl MakcaTKa KeTy YIIH FhUIBIMHU-
MeIaTOTHKANIBIK  9[IeONeTTepre Taujay >KYPri3iimi, Memarortepii oIicTeMeriK
cydieMeniey Mojeni o3ipieHmi, miargopMa TIKIPHOSTiK-dKCIIEPUMEHTTIK Typ/e
ceiHANABl koHe AKT-KY3BIPEeTTiNKTEpiHIH HETi3ri KOMIIOHEHTTepi OOWBIHIIA
KaJbIITacy JIWHAMUKACHl OarajaHjabl. 3epTTey HOTIKeNepi miardopMaHbl
konnany neparorrepin AKT-Ky3bpIpeTTiiKTepiHiH OH JaMybIHA, OJap/IbIH KociOn
yoXKiHIH, TU(PIBIK cayaTTBUIBIFBIHBIH JKoHE OumiM Oepy yaepiciHie 3aMmaHayu
TEXHOJIOTHUSIIAP/Ibl KOJNJAHYFa JalbIHIbIFBIHBIH apTybIHA BIKIIAT €TETIHIH KOPCETTI.
ConbIMeH Karap, Tardopma neiarorrepliiy sxeke 0iliM Oepy TpaeKTOpHsIapbIH
KaJIBIITACTBIPYFa, KOCIOM KaybIMAACTBIKKA KAThICYbIH KEHEUTYTe XKOHE IIOHAPAJIbIK
BIKIAIACTHIKTEI KYIIEUTyre MYMKIiHJIK OepeTiHi aHbIKTanabl. byman Oerek,
atopma TypakThl Kepi OaiiiaHbic OpHATYFa, peIIEKCUSITBIK KbI3METTI TAMBITYFa,
MeNaroruKanblK TOHKipuOe anmacyra, cOHIai-ak Oinim Oepy yibIMAapbIHIA
MEarorTep/IiH KACiOM JaMybIH MKEMJIi KOCIapiiay MEH MOHHTOPUHT XKYprizyre
KaFIai skacaiipl. 3epTTey/IiH NPAKTHKAIBIK MAHBI3IBUTBIFBI AJILIHFAH HOTHIKEIEPI
TIeaTOTTEePAl  OMIiCTeMENK KONMAaydsl YVHBIMIACTHIpyAa, OUTIKTUTIKTI apTTRIPY
OarmapiraMatapbiH 93ipiey/ie *KoHe JKallbl )KoHe KOChIMINa OiiM Oepy kyiecine
U pIBIK 1IaT(opMatapabl eHrizyie KoJJaHy MYMKIHIITIMEH aHBIKTaIaIbl.
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AHHOTAUMs. AKTyaJdbHOCTh HCCJIENOBAaHUSA OOycCIOBIeHAa  ITH(POBOI
Tpanchopmanmeir oOpa3oBaHHMS W AaKTUBHBIM BHEAPEHWEM WH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, 9YTO 00YCIIOBIUBAET BO3pacTaHHe TOTPEOHOCTH
B CHCTEMHOM TOJIJIepKKe TIpodecCHOHAILHOTO pa3BUTHs Tefaroro. HecMotpst Ha
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IIMPOKOE HCIIONIb30BaHUE IMU(POBBIX 00pa30BaTENBHBIX PECYpCOB, COXPAHSIETCS
HEJOCTAaTOK  KOMIUIEKCHBIX ~ WHCTPYMEHTAIbHO-METOJMYECKHX  pELICHHH,
HalpaBJICHHBIX Ha pa3BuTHe TnpodeccuoHanbHbix u  WUKT-komnereHnui
TMIeIaTOTOB ¢ YUETOM MX WHIMBUAYAIBHBIX W MPO(ECCHOHATBHBIX MOTPEOHOCTEMH.
Henbto wuccnenoBaHus ABIsSETCS pa3paboTka M IKCHEpUMEHTalIbHAs OlleHKa
3¢ (EeKTUBHOCTH WHCTPYMEHTAJIbHO-METOIMYECKON IIaTrGopMbl Kak CpeacTBa
pasButus  npodeccuoHanbHbIXx u  WKT-xommerenmmii  memaroroB. st
JOCTH)KEHUS TMOCTABICHHOW LEIW MPOBEACHBI aHANN3 HAYyYHO-TIEJArormueCcKux
WCTOYHHKOB, pa3pabOTKa MOJENM METOJMYECKOTO COMPOBOXICHHUS IEIaroros,
SKCTIEpUMEHTalIbHAs anpodanys miarGopMbl B OlIeHKa THHAMUKA (POPMUPOBAHUS
UKT-koMneTeHIMil 0 OCHOBHBIM KOMIIOHEHTaM. Pe3ynbTaTrbl HCCIeI0BaHUSA
MOKa3aly, 4YTO HCIOJIb30BaHue IargopMbl crocodctByer pazsutuio MKT-
KOMITETEHIIMH TIeJJaroroB, TIOBBIMIEHUIO WX MPO(HecCHOHATFHOW MOTHBAIIHH,
nu(ppoBOl TPaMOTHOCTH ¥ TOTOBHOCTH K TIPUMEHEHHIO COBPEMEHHBIX
TEXHOJIOTHH B 00pa3oBaTeIbHOM MPOLECcCe. YCTaHOBICHO TAaKKe, 4To Iiardopma
croco0cTByeT (hOPMHUPOBAHUIO MHANBUAYATHHBIX 00pa30BaTEIHHBIX TPACKTOPHIA,
pacumpsieT yyactue TearoroB B npohecCHoHalIbHOM COOOIIECTBE U YCHUIIMBACT
MEXIpeIMeTHY0 HHTerpanuio. Kpome Toro, tuiatgopma obecriednBaet
BO3MOJXKHOCTH JUIsl TIOCTOSIHHOW OOpaTHOW CBsI3M, pPAa3BUTHSI peQIeKCUBHON
JeSITENbHOCTH, OOMEHa MeNarorHuecKuM OINBITOM, a Takxke Oosnee THOKOro
IUTAaHAPOBAaHUS W MOHHUTOpPHHTa MpPO(EeCcCHOHAIHHOTO pOCTa TEeNaroroB B
00pa3zoBaTeNbHBIX OpraHu3alusx. [lpakThdeckas 3HAaYUMOCTb COCTOUT B
BO3MOXXHOCTH HCIIOJIb30BAHUS TIOJIYYCHHBIX PpE3yJAbTaTOB TPH OPTraHM3alNN
METOAMYECKOTO COMPOBOXKICHUS IEaroros, pa3paboTke MporpaMM IOBBIIIEHUS
KBaJM(UKAIIUN U BHEJPEHUU NHU(POBBIX 00pa30BaTeNbHBIX TUIAT(HOPM B CHCTEME
OOIIIEeTO M JIOTIOTHUTEILHOTO 00pa30BaHusl.

KaroueBbie ciaoBa: WHCTpyMeHTanbHasi W METOJOJOTHYECKas IuiaTopma,
ronepskka, oopazosarenbHble opranu3anui, MKT, kommereHnn

Introduction. Teachers should be ready to use new technologies in the
educational environment (Zulpykhar, 2025) to ensure effective learning and
development of students. In the process of modernization of education related to the
development of information and communication technologies, new opportunities
for the educational process are opening up. Teachers should apply the skills and
competencies that become necessary in the conditions of the informatization of
society and education (Baydjanov, 2021). The authors describe several skills and
competencies that teachers should possess:

1. Digital literacy: the ability to effectively use information and communication
technologies to search, evaluate, analyze, and process information.

2. Computer thinking: ability to formulate and solve problems using concepts
and methods of computer science.

3. Information security: awareness of possible threats to information security
and the ability to protect your information.
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4. Critical thinking: the ability to analyze information, evaluate its reliability,
and make informed decisions.

5. Communication skills: the ability to communicate and collaborate effectively
in virtual environments (Mukasheva, 2023).

6. Creativity and innovation: the ability to generate new ideas, develop
innovative solutions, and find non-standard approaches to solving problems.

7. Self-organization and self-motivation (Zulpykhar, 2025): the ability to plan
your activities, work independently, and motivate yourself to achieve your goals.

This will help make the learning process (Karelkhan, 2024) more interactive,
accessible, and effective. Teachers with ICT skills can effectively use online
resources for self-education and professional development. They can study new
teaching methods, get access to up-to-date scientific and methodological literature
and lectures, and exchange experiences with colleagues around the world.

Literature review. One of the main reasons for this problem is the lack of time
and resources to master the necessary skills in the field of information technology
(Seitakhmetova, 2022). To solve this problem, it is necessary to provide teachers
with access to modern means of informatization and create special educational
programs that would help them master the necessary skills. In addition, it is
important to change the approach to teacher training by including mandatory
courses in information technology (Kopeyev, 2020) in the curriculum.

The analysis of scientific and pedagogical research and the current situation
in the practice of the formation of professional competence of teachers through
an instrumental and methodological platform allows us to identify the following
contradictions:

1. Despite the proliferation of educational platforms, access to them and the
quality of equipment may vary significantly in different regions and educational
institutions. This creates an inequality in the ability of teachers to develop their
professional skills.

2. Teachers have limited working hours and may face difficulties in finding
time to learn new pedagogical approaches and methods. This may reduce their
motivation and opportunities for professional development.

3. Teachers may feel apprehension and resistance before introducing new
technologies into the educational process, especially if they do not have sufficient
support and feedback. The purpose of methodological support is the systematic
creation of organizational, educational, technical, and informational conditions
for systematic self-development. The development of an integrated system of
methodological support should be based on the principles of scientific character,
predictability, flexibility, mobility, and continuity. Taking into account these
principles, the process of teacher development becomes an interaction of a creative
laboratory of joint searches and the introduction of educational innovations into the
system of pedagogical activity.

Among the functions of methodological support for the pedagogical development
of teachers, we define the following: educational, advisory, service, coaching,
adaptation, expert, moderation, corrective-reflexive, and others.
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The organization of such events can include various ways and means, including
modern educational technologies, information and communication technologies,
distance learning, game methods, dialogues, focus groups, tutoring, team building
and other interactive activities. An obligatory part of these methods is reflection, it
is necessary for professional development and shows how well everyone interacts
in a system of continuous pedagogical growth.

Methodical assistance to teachers is a system of consultations, coaching,
support for creative teams, school-wide seminars and teacher councils (Higueras-
Rodriguez, 2020). They help to share experiences and can be conducted actively
(discussions, business games, trainings) and passively (presentations at meetings
and teacher councils, questionnaires, surveys, acquaintance with printed
materials). Methodological assistance also includes the creation of resource rooms
and consulting centers where teachers can participate in courses, conferences,
methodological associations, round tables, seminars and master classes (Zhang,
2022). Mentors help teachers involved in research and experimentation, and
information helps them participate in conferences, workshops, and professional
skills competitions to show and spread their expertise.

It turns out that methodological support is a necessary, organized process that
helps teachers grow in their profession and develop their skills. In dictionaries,
support is support, guidance, and help. The idea of pedagogical support belongs to
0. Gazman, (Gazman, 2018) who identified a separate area — the pedagogy of self-
awareness, where teachers help students become independent.

Research shows that teachers in schools need to be supported comprehensively
and in different ways. This is how schools can adapt to the interests, needs, and
characteristics of each teacher. This gives teachers freedom of choice, motivates
them to learn and develop, and personal needs meet the demands of society and
changes in education.

To share their experience, Astana hosts many different events for teachers:
conferences, seminars, methodological classes, round tables and master classes.
Teacher support means helping to determine the direction of development and
increase responsibility for their work.

In this regard, organizational and methodological support is considered as a
single process that helps teachers grow in the profession, develop their skills and
promote teaching, as well as coordinate the work of different subjects. Based on this
approach, Astana has created a special teacher support model that combines online
and offline formats. All this works on a special platform that helps to properly
allocate resources.

Figure 1 shows a hybrid, personalized model of methodological support for
teachers in Astana. She focuses on an individual approach to providing assistance
and forms a positive attitude towards the profession, which corresponds to the
traditional approach to working with teaching staff. The model ensures a smooth
and individual transition in the professional development system, taking into
account the needs, experience and professional interests of teachers.
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Figure 1 - Model of instrumental and methodological support of teaching staff

In this model, online support is combined with offline methods in a mixed
format. Resource management and coordination are carried out through a platform
developed by the authors of the study. The main content of the resources is
implemented to provide advice to teachers, conduct practical psychological and
pedagogical seminars, trainings, webinars, round tables and master classes.

The scientific novelty of the study is that:

1. new methodological tools, techniques and technologies have been developed
and implemented to improve the quality of education.

2. the transition to digital resources hosted on an instrumental and methodological
platform within the framework of methodological support for teachers' activities
has been ensured;

3. online and offline forms of methodological support were provided in the
context of the implementation of the priority national project "Quality Education
"Educated Nation".

Materials and methods. The purpose of the experimental work is to evaluate the
effectiveness of the implementation of an instrumental and methodological platform
for accompanying teachers in the development of the discipline "Geography" and
"Computer Science". The authors analyze how the instrumental and methodological
platform can be used taking into account the specifics of subjects, curricula,
and a group of teachers. Approaches to using the platform may vary depending
on the subjects, as each subject has its own specific requirements and learning
objectives (Abylkassymova, 2020). In many cases, teachers require methodological
support and training to effectively use new knowledge and skills in their practice.
When choosing teaching methods (Salmon, 2012) using an instrumental and
methodological platform, it is important to take into account their convenience
and effectiveness for specific groups of teachers and their ability to successfully
integrate these technologies into the educational process. G. Salmon point out
that platforms can significantly strengthen and improve methodological support
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in learning by providing students with access to extensive information, interactive
resources, and learning tools. They emphasize that methodological support using
the educational platform makes it possible to diversify educational materials, attract
students to active participation, and stimulate their academic achievements. Nesje
K. And Lejonberg E. speak about the importance of methodological support with
the use of an instrumental and methodological platform in the context of teaching
teachers (Nesje, 2022). He points to the potential of the platform that helps teachers
develop their professional skills and improve the quality of education. Sofi-Karim
M. et al., considers methodological support using the online platform in the context
of the development of media education (Sofi-Karim, 2023). Rogti M. notes that the
instrumental and methodological platforms allow students to actively interact with
a variety of media resources (for example, video, audio, and graphics) and develop
critical thinking, communication skills, and the ability to cooperate (Rogti, 2024).

Theimplementationofthe conceptofpedagogical effectivenessonmethodological
support with the use of an instrumental and methodological platform for teachers
was carried out in a contingent of organized groups. Experimental work was carried
out to assess the effectiveness and usability of the platform for methodological
support of teachers. Within the framework of this concept, teachers received support
and support in using the instrumental and methodological platform in their teaching
activities. Special webinars, seminars, and training were developed and conducted,
which helped teachers to master new technologies and effectively apply them in
the educational process. Organized groups of teachers started using the educational
platform in their pedagogical practice, which allowed them to significantly
improve the quality of education and make the learning process more interesting
and accessible to students. New methodological materials, lessons, and programs
adapted for teachers were developed and implemented. Teachers actively used
computer programs, multimedia presentations, interactive whiteboards, and other
ICT tools in their work. This allowed teachers to make the learning process more
visual, interactive, and accessible to all students. The results of the implementation
of the concept of pedagogical efficiency using the instrumental and methodological
platform were positive . Teachers have become more confident and motivated in
their work, which has led to an improvement in their professional skills and student
learning outcomes. Students have become more active and interested in the learning
process thanks to the introduction of new technologies.

The purpose of this study is to assess the professional competence of teachers
using a diagnostic complex that includes quantitative and qualitative assessment
methods. The diagnostic procedure is designed to identify the level of knowledge,
skills, and abilities of teachers in the professional field. Quantification is based
on the calculation and analysis of numerical data, such as the number of correct
answers in tests and the time taken to complete them. This allows us to obtain an
objective numerical indicator of the level of professional competence of teachers.
Qualitative assessment includes an analysis of qualitative characteristics, such as
the level of depth of understanding of the material, the ability to apply knowledge
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in practice, the flexibility of thinking, and a creative approach to problem-solving.
These parameters are evaluated subjectively, with the help of expert evaluation or
by analyzing the quality indicators of completed tasks.

Psychological and pedagogical diagnostics includes the following
methodological tools:

* general scientific method: observation, interview;

* psychological and pedagogical method: questionnaires, tests, documentation
analysis, analysis;

* products of students' activities;

* socio-psychological method: sociometry, rating;

* method of mathematical statistics: methods for assessing the reliability of the
shift of values feature, cluster analysis methods (Figure 2).

The main points of
psychodiagnostic
diagnostics

Figure 2 - The main points of psychodiagnostic diagnostics of experimental work on
methodological support of teachers using an instrumental and methodological platform

To select questions for teachers, a modification of the "professional competence”
tests was used, which allows for assessing the level of training and professional
skills of teachers, as well as identifying their potential problem areas that require
further training or development. The method aimed at a comprehensive assessment
of these connections involves the use of various tools and tests to assess cognitive
functions and activation processes. This may include tests on memory, attention,
problem-solving, logical thinking, and other cognitive skills. It can also be used
to measure reaction time, information processing speed, and other instrumental
indicators. This method can help in making decisions about professional
development opportunities, mentoring programs, and other resources that will help
teachers improve their skills and knowledge.
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Instrumental and methodological platform in the
formation of professional competencies of
teachers

Self-organization and self-motivation | NNEREG
Creativity and innovation _
Communication skills _
Critical thinking | I NEREEE
Information security skills _
Computer thinking _
Digital literacy | I NNEREREEE
0% 10% 20% 30% 40% 50% 60% 70% 30%

Figure 3 - Instrumental and methodological platform in the formation of professional
competencies of teachers

The most important knowledge and skills that are laid down when using the
instrumental and methodological platform are identified, focused on the formation
of such competencies as: "Digital literacy” 20%, "Computer thinking" 33%,
"Information security" 37%, "Critical thinking" 40%, and 48% - "Communication
skills", "Creativity and innovation" 52%, "Self-organization and self-motivation"
69% (Figure 3).

Integration I
Scalability I
Evaluation and continuous improvement | R

Ease of use I

Cooperation of teachers [ N R

Stakeholder engagement | NNNNNNENEGEGEGEGEGEENENN

Flexibility and adaptability [ N R
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4 - The basic principles of the formation and development of the instrumental and
methodological platform

The basic indicators of the components were confirmed by the professional levels
determined between the control and experimental groups using an instrumental and
methodological platform. During the implementation of this platform, statistical
tests of data were carried out, which were used together with the multifunctional
Fisher angle transformation criterion (¢* Fisher criterion). This was done in order
to confirm the homogeneity of the data, which is expressed in the lack of significant
differences in the sample groups of KG (control group) and EG (experimental
group), (Figure 4).
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Results and Discussion. When discussing the formation of ICT competence of
teachers, it is proposed to consider the following components: motivational-target,
organizational-content, procedural-technological and evaluative-reflexive. This
helps the teacher to develop the skills necessary for the effective use of ICT in the
educational process (Figure 4).

‘ IcT petencies for prospective tutors and educators
| Value-motivational = ! term 3 Motivationally-targeted

1 term

2 term
2 term
-~

<27 term

NOILYINYOS 40 S39VLS

STRUCTURAL COMPONENTS

7 term

Figure 5-Comparison of the structural component of ICT competence at the stages of the
formation of disciplines, according to the instrumental and methodological platform

Table 1 - Criteria for the formation of structural components of ICT competence in teachers

Structural component Criteria of formation
1. Value—motivational 1) Awareness of the significance of ICT application
and the use of the instrumental and methodological
platform (IMP) in professional pedagogical
activities;

2) Motivation to implement professional
tasks through ICT-based tools;
3) Compliance with network etiquette and
ensuring personal data security within the
IMP environment.

2. Cognitive—operational 1) Comprehension of the nature, role, and meaning
of information;

2) Skills of searching, reviewing, filtering,
and selecting data, information, and
educational content for the design and
development of the IMP;

3) Ability to evaluate, manage, and
effectively use information, data, and
educational content through the IMP.

3. Communicative 1) Organization of interaction using ICT
tools within the information and educational
environment (IEE);

2) Exchange of digital tools and mediation
practices in the IEE;
3) Collaboration through ICT, including
the use of the IMP, in the educational
environment.
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4. Instrumental—activation 1) Creation and development of educational
content using the IMP;

2) Design, improvement, and practical
implementation of the IMP;
3) Integration, updating, and refinement of
educational content through the IMP.
5. Reflexive—evaluative 1) Monitoring and assessment of individual
professional progress and informational—
educational materials using the IMP;

2) Evaluation of the appropriateness
and effectiveness of ICT application in
professional activities;

3) Assessment of the quality and
effectiveness of methodological support
provided to teachers.

6. Personal—creative 1) Innovative and creative application of ICT in
professional practice;

2) Identification of individual professional
needs and creative use of digital technologies
with the support of the IMP;

3) Recognition and analysis of gaps in
ICT competence and directions for further
professional self-development.

The results were analyzed in the control and experimental groups during the
period from 2021 to 2024. To do this, various methodological approaches and an
instrumental and methodological platform were used. In the process of analyzing
the results, the data obtained from the control and experimental groups were
compared. The results of the analysis helped to understand the impact of the use
of ICT on the educational process and to evaluate the effectiveness of the applied
methodological approaches.

Table 2 shows the results of a study of the value-motivational components of
teachers' ICT competence at the experimental stage. As part of the diagnosis, the
main motives underlying the educational activities of teachers were identified.

Table 2 - Criteria for the formation of structural components of ICT competence in teachers

Grou — =
p :'g L »n 8 [} g -] g [} @ .QZJ. E g 2 7] _—
EE 2 g2 g | 28 |85\ 8- 28| 38
E®E = Z @ 28 |E2E[ =82 =]
S2E | TE | SE| SE|S:E|z272E| S8
o = 2 = 2 E :é B a 151
CG1 45 69 52 39 45 42 38
CG2 45 68 53 40 46 44 39
CG3 46 67 54 40 48 44 39
CG4 48 69 55 42 49 42 40
EG1 55 60 50 52 57 50 54
EG2 58 55 51 54 56 52 55
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EG3 62 50 51 55 57 56 57
EG4 78 50 50 62 65 59 64

Based on the data in table 2, we can see how teachers' attitudes to learning
have changed, taking into account the use of the platform and personal growth.
It is important that the fear of failure decreased significantly in both groups
(experimental and control) at the initial stage. This is probably due to the fact that
teachers have adapted to the school environment by working with the platform and
other resources.

At the same time, the desire for high grades has hardly changed, perhaps because
formal recognition and results are important for teachers. At the same time, interest
in learning and subjects (Geography and Computer Science) grew, especially in
experimental groups (EG1, EG2, EG3, and EG4), where teachers learned through
online courses, webinars, seminars, round tables, forums, and coaching (for
example, 58% in EG4 vs. 41% in CG4).

The most important motives were communication and exchange of experience.
This motive prevailed in 77% of teachers in EG4, 61% in EG3, 57% in EG2
and 54% in EG1, while in the control groups the maximum was in CG4 and did
not exceed 47%. Overall, the analysis shows that teachers' motivation to use
information technology has increased, but the changes were more noticeable in the
experimental groups.

It is worth noting that the most difficult tasks for teachers were related to the
assessment and analysis of information on the platform. These tasks had little
impact on the development of information technology skills, which is explained
by their complexity. They require not only knowledge, but also the ability to apply
different resources in their studies. At the same time, this indicates the potential
of the platform for further use. In general, teachers from the experimental groups
performed better in their subjects (71% in EG4, 69% in EG3, 65% in EG2, and 63%
in EG1), indicating an improvement in their information technology skills. The
results of the assessment of these skills are presented in table 3.

Table 3 - Results of evaluation of the instrumental and motivational component of ICT
competence of teachers at the formative stage of the experiment, %

Group Understanding the Review, search and Assessment,
essence and importance | analysis of information management
of educational content | and educational content and analysis of s
for the design, creation for the creation and information and
. success
and development of development of an educational content Y
an instrumental and instrumental and using an instrumental ?
methodological platform | methodological platform | and methodological
(IMP) (IMP) platform (IMP)
CGl1 37 45 40 41
CG2 38 45 41 41
CG3 40 46 43 43
CG4 42 48 45 45
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EGl1 65 66 60 64
EG2 70 67 60 66
EG3 73 70 67 70
EG4 75 72 69 72

The data in the table shows how teachers have developed information technology
(ICT) skills. Overall, the results are good, especially when using our support system.

In the experimental groups, the successes are more noticeable (for example,
74% in one group versus 42% in the control group). Basically, the teachers showed
an average or above average level of ICT proficiency. But the least number of
teachers were able to use our platform themselves to develop their skills (68% in
the experimental group and 44% in the control group). This shows that the platform
can be improved. And, of course, we need to continue to study and apply it in order
to help teachers master ICT.

On average, teachers performed better in the experimental groups than in the
control groups (73%, 70%, 68% and 67%, respectively). This suggests that they
are using ICT tools better. In table 4, you can see how teachers communicated
and interacted during the learning process. We have identified three main types of
behavior (Table 4).

Table 4 - The results of the assessment of the instrumental and motivational components of
teachers' ICT competence at the formative stage of the experiment (in %)

Group Dependent Aggressive Competent
CGl 34 9 57
CG2 32 8 60
CG3 29 9 62
CG4 30 8 62
EG1 22 8 70
EG2 20 8 72
EG3 15 7 78
EG4 15 7 78

An analysis of how the ability to communicate using ICT changes at the
initial stage of the experiment suggests that teachers often behave competently.
In the experimental groups, 77% of teachers showed this behavior in EG4
and EG3, 71% in EG2 and 69% in EGI. In the control groups, competent
communication was most evident in CG4, where it reached 61%. This proves
that teachers strive for cooperation, partnership and good interaction in the
teaching environment. This is very important in order to make good use of
tools and methods in education.

At the same time, aggressive behavior remained virtually unchanged and
remained at a low level: 7-8% in the control groups and 6-7% in the experimental
groups. This can be explained by the fact that teachers try to avoid excessive
strictness, irritability, categorical judgments and negative assessments. A low
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level of aggression is very important for productive work. In general, the results
of the analysis of the ability to communicate using ICT show that partnership
between teachers is becoming increasingly important in both experimental
and control groups. This is especially important for working in a modern
information environment.

Table 5 - Results of evaluation of the instrumental and motivational component of ICT
competence of teachers

Group Retrospective Situational Prospective
CGl1 56 59 58
CG2 58 61 59
CG3 60 61 62
CG4 62 67 68
EG1 60 59 63
EG2 64 60 65
EG3 68 67 68
EG4 68 69 70

According to the data presented in the table, we can see similar levels of
dynamics in various manifestations of reflexivity, and reflexive-evaluative
components in the ICT competence of teachers, at the stages of formation of
the SP and UP.

In general, the level of reflexivity of KG and EG increases throughout the
entire training period, approaching a higher level of values of indicators. In
turn, close and sometimes equal values (for example, the values for CG4 -
67% are equal to the data obtained, characteristic of EG3 - 67%) between the
registered levels of reflexivity of teachers confirm minor differences between
the levels of reflexivity of the compared experimental and control groups.

Diagnostics of the personal and creative component of ICT competence of
teachers allowed us to determine the distribution of values on the scales of
personal creativity among respondents at the stage of EW formation, presented
in the table below.

Table 6 - Results of the study of the types of reflection of the reflexive-evaluative component of
ICT competence, %

S Personal creativity diagnostic scales for future tutors and teachers, %
Risk appetite Curiosity Complexity Imagination
CG1 55 42 25 13
CG2 56 44 27 19
CG3 58 45 27 20
CG4 60 48 30 24
EGI 67 50 33 28
EG2 68 50 35 30
EG3 70 51 36 32
EG4 72 52 36 35
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In the experimental groups, the most noticeable increase in indicators was
observed on the risk tolerance scale (71% in EG4 compared with 59% in CG4).
This indicates that teachers strive to set goals and are ready to achieve educational
results using a special platform. A positive trend was also noted on the imagination
scale when evaluating personal creativity. Again, the growth was more pronounced
in the experimental groups (34% in EG4, 31% in EG3, 29% in EG2, and 27% in
EG1). This is due to the fact that the platform was used just for teaching teachers
how to work with information. In addition, the platform helps teachers to learn
independently, build personal educational routes, achieve results in different ways
and find individual solutions for work tasks.

Attheinitial stage of the experiment, the collected data was processed statistically
using the Fischer angular transformation (the ¢* Fischer criterion). This allows you
to determine how significant the difference between the two angle values is for a
given sample size. The ¢* criterion was used to compare the proportions of two
samples in terms of the frequency of the phenomenon being studied and to assess
how significant the differences between the control and experimental groups in the
level of proficiency in information and communication technologies (ICT) were
from the teachers. Hypotheses were formulated:

H, — the proportion of teachers with reproductive and productive levels of ICT
proficiency in CG4 is no greater than in EG4; and H, — the proportion of teachers
with reproductive and productive levels of ICT proficiency is higher in CG4 than
in EG4.

It is worth noting that a constructive level of ICT proficiency was found in both
experimental and control groups. In the CG4 control group, the constructive level
was most noticeable in the components of ICT proficiency related to tools (5.0%),
assessment (10.2%) and personal creativity (10.2%). At the stage of forming the
experiment, the data was also processed statistically using the Fisher angular
transformation (the ¢* Fisher criterion) so that the results were consistent and
comparable.

Conclusions. In conclusion, the article summarizes the results of the study,
as well as presents the main conclusions on the use of the instrumental and
methodological platform:

1. An approach to informatization of teacher training for the development of ICT
competence is proposed based on the use of an instrumental and methodological
platform for mastering the disciplines of the computer science and geography cycle
in the information and educational environment. This platform provides teachers
with the opportunity to use various information and communication technologies
(ICT) in the preparation and conduct of computer science and geography lessons.
This set of programs, tools, and resources helps teachers create interesting lessons,
develop and review assignments, and evaluate student performance. With this
platform, teachers can more easily use digital technologies in teaching, such as
interactive whiteboards, multimedia programs, and applications for analyzing
and displaying geographical data. The use of an instrumental and methodological
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platform allows teachers to effectively organize work in the classroom, share
materials and resources with students, as well as provide feedback and support in
the learning process. This not only improves the quality of education but also helps
teachers to use their time and resources more effectively.

2. The article proves that the instrumental and methodological platform is an
effective means of developing the ICT competence of teachers in information
education, taking into account their personal and professional development when
using its methodological functions and didactic properties: Interactivity is the
possibility of interaction and exchange of information between teachers. This
allows you to create an active and dynamic educational environment where each
participant can demonstrate their knowledge and skills; Multimedia — the use
of various multimedia materials, such as video, audio, and images, for teaching
and illustrating concepts and concepts. Multimedia elements will make lessons
more visual and memorable; publicity — the possibility of publishing and sharing
materials, assignments, and work results between teachers and students. This
allows you to create cooperation and interaction between different participants of
the educational process; Non-linearity - the ability to choose the order of studying
the material and performing tasks by students, depending on their individual needs
and interests. This contributes to taking into account the individual characteristics
of each student and adapting the educational process to his needs; Integrativity —
the ability to integrate various disciplines and courses, which allows you to create
comprehensive and related educational programs. This helps students to see the
connections between different subject areas and apply their knowledge in different
situations.

3. A model of the formation of ICT competence of teachers in the conditions
of informatization has been developed and substantiated. Formation of ICT
competence of teachers is an important task in the conditions of modernization
(informatization) of education. The model developed for this purpose should
be justified taking into account modern requirements and trends in the field of
information and communication technologies. One of the main components of the
model of formation of ICT competence of teachers is training. This can be both
formal education (courses, training, master classes) and informal training (self-
education, exchange of experience with colleagues). Training should include not
only the development of specific ICT skills but also the development of pedagogical
competencies thatallow the effective use of information technology in the educational
process. Support from the school or educational institution administration also
plays an important role in the model. The administration should provide access
to the necessary ICT resources and infrastructure, as well as create conditions
for the exchange of experience and cooperation between teachers. In addition,
the administration should support the initiatives of teachers aimed at introducing
innovative ICT solutions. Another component of the model is the constant self-
development of the teacher. Information technology is constantly evolving, and the
teacher should be ready to be aware of the latest trends and update their knowledge
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and skills. It is also important to develop a teacher's conscious attitude to ICT
competence and the ability to self-assess so that he can systematically analyze
his strengths and weaknesses and work on their improvement. Finally, the model
should take into account the context and specifics of the educational institution.
Each school or educational institution has its characteristics, and the introduction of
ICT should be adapted to these characteristics. The model should contain flexibility
and the ability to adapt to changes that may occur in the organization.

4. A platform has been developed and implemented to provide methodological
support for the formation of ICT competence of teachers in the context of the
implementation of the proposed approach to informatization of its formation,
including work programs of disciplines, electronic educational and methodological
support for their implementation, a set of educational and methodological
materials that provide all types of educational activities. This is a significant step
in the development of informatization of education. The presented methodological
platform is a comprehensive solution that includes several components. Working
programs of disciplines help to structure the educational process and determine
the main goals and objectives of teacher training. They are an important tool
for planning and evaluating the learning process. Electronic educational and
methodological support allows teachers to access digital resources, materials,
and tools for teaching. It provides teachers with the opportunity to use modern
technologies and techniques in their work, making the learning process more
interactive and effective. The set of teaching materials provided on the platform
1s a valuable source material for teachers. These materials include textbooks,
lesson summaries, assignments, and examples of work that help teachers develop
lessons, conduct practical classes, and evaluate students' academic achievements.
The platform offers comprehensive support to teachers in the formation of ICT
competence. It not only provides the necessary educational content but also creates
conditions for the development of key skills and abilities of teachers in the field of
information technology. By using this platform, teachers will be able to become
more confident and competent in using ICT in their teaching practice. This, in turn,
will help them teach more effectively, create interesting and interactive lessons, and
also improve the educational process as a whole.

5. The effectiveness of the formation of ICT competence in the implementation
of the proposed approach to informatization of education, taking into account the
developed methodological support, is proved. Significant positive changes in the
level of formation of ICT competence of teachers in experimental groups allow us to
confirm the hypothesis and solve research tasks. These results mean that the proposed
approach to informatization of education and the developed methodological support
have a significant impact on the formation of ICT competence of teachers. This
may be especially important in the modern information society, where the use of
information and communication technologies is becoming increasingly necessary
in the educational environment. Research is a valuable research contribution and
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can serve as a basis for further development and improvement of approaches to the
formation of ICT competence of teachers. This also confirms the importance and
usefulness of the methodological support that was developed during the research
process.
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