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Abstract. This article examines current issues in developing digital competencies in future
teachers in an inclusive education environment. Particular attention is paid to the DigCompEdu
(Digital Competence Framework for Educators) and UDL (Universal Design for Learning) models,
as well as the issue of considering digital competencies in future teachers in an inclusive education
environment as a system of interconnected components.

The relevance of this research lies in the intersection of two global issues: inclusive education
and digital competence. The results of this research demonstrate the need to abandon the fragmented
training model, where digital technologies are studied as a separate technical unit. A more promising
approach is a comprehensive format in which digital competencies are developed in conjunction with
teaching methods, practice, assessment, and reflection.

The purpose of this research is to identify areas for developing digital competencies in future
teachers in an inclusive education environment by analyzing modern approaches and reviewing the
works of Russian and international authors. It concludes that teacher education needs to be updated
to enable a transition from "platform proficiency" to the professionally meaningful use of the digital
environment.

Keywords: future teachers, digital competence, DigCompEdu, UDL, inclusive educational
environment.

Introduction.

The digitalization of education and the development of an inclusive educational environment
are now not parallel processes, but rather interpenetrating ones. While previously, digital competence
in teachers was primarily defined as the ability to use platforms, services, and electronic resources in
the educational process, in today's environment its scope has expanded significantly [1]. For future
teachers, the ability to design a digital environment that is accessible, safe, adaptive, and
pedagogically appropriate for different categories of students, including children with special
educational needs, i1s becoming fundamentally important [2]. Therefore, the issue of developing
digital competencies in future teachers in an inclusive education environment is acquiring not only a
methodological but also a strategic dimension.

Modern research shows that a teacher's possession of basic digital skills does not in itself
guarantee the quality of inclusive practice. The ability to transform digital tools into pedagogical
support tools is becoming increasingly important: using multimodal texts, utilizing adaptive and
assistive technologies, designing tasks of varying difficulty levels, providing feedback, digital
diagnostics, and support for students. International research also indicates that a persistent barrier
remains the lack of teacher training in digital inclusion, particularly in terms of accessibility, universal
learning design, digital ethics, and support for students with special educational needs [3,4].

Teachers must be able to select and create digital resources that ensure content accessibility,
multiple ways of presenting information, flexible interaction, and the participation of students with
diverse cognitive, sensory, and communicative abilities. In this context, the DigCompEdu framework
as a model of digital teacher competence and UDL as an approach to designing learning that takes
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into account the diversity of educational needs are of particular methodological significance. Recent
research confirms that digital tools become a factor in inclusion only when used methodologically
competently and pedagogically meaningful [5,6]. Domestic publications also indicate growing
interest in this issue. Kazakhstani studies emphasize the need to develop digital competence in future
teachers through electronic educational resources, professional self-development, the structure of
digital competence for educational psychologists, and the training of special educators using the
DigCompEdu framework [7, 8, 9]. However, the integration of digital training for future teachers
with the objectives of inclusive education remains insufficiently addressed, which determines the
scientific significance of this work.

The purpose of this research is to theoretically substantiate and empirically characterize the
development of digital competence in future teachers within an inclusive education context.

Research objectives:

- to clarify the concept of "digital competence in future teachers" in an inclusive context;
- to determine the structural components of this competence;

- to assess the initial level of digital competence in students majoring in pedagogy;

- to suggest areas for improving professional training.

The scientific novelty of this research lies in its approach to developing digital competencies
in future teachers as a unified approach encompassing three dimensions: digital technology,
methodological pedagogical approach, and inclusive adaptation. Unlike a narrow understanding of
digital literacy, the proposed approach focuses on preparing teachers capable of designing accessible
and flexible educational environments for students with diverse learning needs.

Research materials and methods. The research is of a mixed, primarily diagnostic and
analytical nature. The first stage involved an analysis of current literature on teachers' digital
competence, the preparation of future teachers for inclusive digital education, and the use of
DigCompEdu and UDL (Universal Design for Learning). The second stage involved an empirical
self-assessment assessment developed based on a combination of the DigCompEdu framework and
UDL principles, taking into account current research on the digital competence of future teachers and
the specifics of an inclusive educational environment. Unlike more narrowly focused questionnaires
that primarily measure the frequency of digital resource use, the proposed questionnaire allows for
an assessment not only of technological proficiency but also of future teachers' readiness to design
accessible, flexible, and pedagogically meaningful digital learning experiences for students with
diverse learning needs.

The research involved 39 third-year students in the educational programs 6B01101 - Pedagogy
and Psychology, 6B01301 - Theory and Methodology of Primary Education, Department of General
Pedagogy, Caspian University of Technologies and Engineering. Named after Sh. Yesenov.

The author's questionnaire, "Determining the Level of Digital Competence of Future Teachers
in an Inclusive Education Environment," includes 30 statements distributed across six scales:
motivational-value, cognitive, operational-technological, methodological-design, inclusive-adaptive,
and reflective-evaluative. This structure aligns with the concept of this study, which interprets the
digital competence of future teachers as a multi-component development, combining digital-
technological, pedagogical, and inclusive-adaptive dimensions. The questionnaire includes the
following sections:

1. Motivational-value component. This section is designed to determine the extent to which
future teachers embrace digitalization and inclusiveness as a professional norm, rather than as an
external requirement. This component is important because research shows that digital competence
develops more sustainably in those with an internal readiness to use technology to expand learner
participation, rather than simply for the formal use of platforms.

2. Cognitive component. This component assesses knowledge of digital platforms, digital
ethics, UDL principles, accessibility, and assistive technologies. In modern research, a lack of
knowledge about pedagogical integration and adaptation of digital content is identified as one of the
main weaknesses of future teachers.

242



Ne4 (53) 2025 «Yessenov Science Journal»

3. Operational-technological component. This component reflects the actual proficiency in
digital tools, platforms, communication tools, and content creation. According to both Kazakh and
international studies, it is at this level that students most often have basic training, but this often does
not translate into professionally oriented application [10, 7].

4. Methodological-design component. This component is fundamentally important and allows
us to go beyond "digital literacy" and move on to assessing the extent to which future teachers are
capable of designing learning. Recent publications emphasize that it is the integration of technology,
methodology, and content that distinguishes professional digital competence from a set of technical
skills [11-13].

5. Inclusive-adaptive component. This component is declared to be central and therefore
includes statements about accessibility, format adaptation, Variability in information presentation and
the use of assistive devices [3,11].

6. Reflective-evaluative component. Modern models of digital competence emphasize that
teachers should not only use digital tools but also analyze their effectiveness, ethics, and pedagogical
appropriateness. Therefore, the questionnaire must include this component. [19]

Table 1. Questionnaire for determining the level of digital competencies of future teachers in
the context of inclusive education

Question Statements
Number
Motivational and Value Component
1 I believe that digital technologies are a necessary condition for high-quality
inclusive education.
2 I am willing to use digital tools to accommodate the individual educational needs
of students.
3 I consider the accessibility of digital content a mandatory requirement for a modern
lesson.
4 I am interested in mastering new digital solutions for teaching children with
different abilities.
5 I believe that digital technologies can increase the participation and independence

of students with special educational needs.
Cognitive component

6 [ understand the basic principles of UDL and how to apply them when preparing
digital materials.

7 I understand the accessibility requirements for digital educational resources.

8 I understand the capabilities of assistive technologies for students with sensory,
cognitive, and communication disabilities.

9 I understand how to ensure digital security, privacy, and the ethical use of student
data.

10 I know which digital tools are suitable for differentiating assignments and

presenting material in different formats.
Operational and technological component

11 I am comfortable working with educational platforms (e.g., Moodle, Google
Classroom, Microsoft Teams, etc.).

12 I can select and use digital resources to explain new material.

13 I can create digital educational content (presentations, interactive assignments,
videos, infographics, quizzes).

14 I can organize online interaction and collaboration among students in a digital
environment.
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15 I can use digital tools for monitoring, feedback, and assessment of learning

outcomes.
Methodological and design component

16 I can select digital tools according to the purpose, content, and stage of the lesson.

17 I can design digital assignments taking into account the different levels of students'
abilities.

18 I can combine in-person, distance, and blended learning when solving pedagogical
problems.

19 I can plan digital support for students' independent work.

20 I can develop a lesson plan in which digital technologies are used not formally, but

in a didactically sound manner.
Inclusive and adaptive component

21 I can adapt digital materials for students with diverse learning needs.

22 I can present educational information in multiple formats: text, visual, auditory,
and interactive.

23 I can provide alternative ways to complete digital assignments.

24 I can use accessibility features of digital services (subtitles, voice-over, font
changes, contrast, screen readers, etc.).

25 I can select digital tools that promote engagement, participation, and independent

learning for each student.
Reflexive-evaluative component

26 I analyze the extent to which selected digital tools effectively support the
achievement of learning objectives.

27 I can assess whether digital learning makes learning more accessible for different
categories of learners.

28 I can identify my own difficulties in using digital technologies and plan ways to
overcome them.

29 I regularly update my knowledge of new digital and assistive tools.

30 I am prepared to adjust digital materials and assignments based on student

feedback and performance.

Research Results. The questionnaire is based on the DigCompEdu framework and UDL
principles, which assesses not only digital tool proficiency but also the readiness of future teachers to
design accessible, flexible, and pedagogically appropriate digital educational environments for
students with diverse learning needs. The first framework describes teachers' professional digital
competence through resource management, learning, assessment, and student empowerment. The
second approach focuses on designing an inherently accessible environment that takes into account
diverse modes of perception, participation, and expression of learning outcomes. Their combination
appears to be productive for preparing future teachers for work in an inclusive educational
environment.

The results are processed using the total score and the average values for each scale. Scoring
is based on a five-point Likert scale: 1 - strongly disagree; 2 - somewhat disagree; 3 - partially agree;
4 - mostly agree; 5 - completely agree. With 30 statements, the maximum score is 150 points. This
approach evaluates not only the overall level but also the component profile, as a student may
demonstrate a strong operational-technological proficiency but weak inclusive-adaptive or reflective
readiness. This multidimensional approach is consistent with DigCompEdu and the findings of
modern research on the uneven development of digital competence in future teachers [14].

To interpret the results, respondents were classified according to three levels of digital
competence: low, medium, and high.
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Level Score Range Interpretation

Low 30-74 Digital skills are fragmented, technology use is sporadic,
and difficulties in adapting content and designing an
inclusive digital environment are evident.

Average 75-119 Basic and partially professional digital skills are
developed; the student is capable of solving typical
pedagogical problems, but requires methodological and
inclusive development.

High 120-150 The student confidently and pedagogically uses digital
technologies, is capable of designing an accessible and
flexible educational environment, and applies assessment
and content adaptation.

The survey results revealed a heterogeneous level of digital competence among students.
Nineteen students, or 48.7% of the sample, were classified as low-level; 15 students, or 38.5%, were
classified as medium-level; and five students, or 12.8%, were classified as high-level.

= low = medium = high

Figure 1 - Survey Results

The data obtained indicate that almost half of the students demonstrate a low level of digital
competencies. This points to a fragmented proficiency in digital technologies, their sporadic use, and
the presence of significant difficulties in using digital resources in academic and professional
activities. These results suggest the need for targeted and targeted work to develop digital
competencies already during university preparation.

An analysis of the distribution of responses shows that 38.5% of respondents possessed an
average level of digital competencies. This means that students generally possess basic and partially
professional digital skills and are capable of solving typical educational and pedagogical problems;
however, their experience using digital tools is not yet characterized by consistency, variability, or
methodological clarity. These students require further pedagogical support aimed at deepening their
skills in selecting, adapting, and pedagogically appropriately using digital tools.

Particularly noteworthy is the fact that only 12.8% of students demonstrated a high level of
digital competencies. This group confidently and meaningfully uses digital technologies, is capable
of designing accessible and flexible educational environments, and utilizes digital resources to
evaluate, adapt, and organize educational content. However, the small size of this category confirms
that for most future teachers, digital competence has not yet reached the level necessary for full-
fledged professional practice.
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A substantive interpretation of the results suggests that the most vulnerable areas are not so
much basic technical skills as the ability to pedagogically meaningfully use digital technologies,
select appropriate digital tools depending on the educational situation, organize interaction in the
digital environment, and adapt content to various educational needs. In an inclusive education setting,
this is particularly important, as teachers must not only master digital tools but also be able to apply
them in a manner tailored to the individual needs of students, ensuring the accessibility and flexibility
of the educational process.

Based on the literature review and diagnostic results, it is advisable to consider the digital
competencies of future teachers in an inclusive education setting as a system of interconnected
components. First, there is a motivational and value component, reflecting a willingness to embrace
digitalization and inclusion as a professional norm. Second, there is a cognitive component, related
to knowledge of digital tools, UDL principles, the fundamentals of digital ethics, and the specifics of
assistive technologies. Third, there is an operational and technological component, which involves
mastery of educational platforms, digital resources, communication, and assessment tools. Fourth,
there is a methodological and design component, which reflects the ability to develop digital lessons
and adapt content to various educational needs. Fifth, there is an inclusive and adaptive component,
which includes the selection of accessible formats, visual support, alternative methods of presenting
and completing assignments, and the use of assistive solutions. Sixth, there is a reflective and
evaluative component, which enables self-analysis of digital practice and an assessment of its
pedagogical effectiveness. The findings are generally consistent with international research showing
that students in teacher training programs possessing individual digital skills does not necessarily
indicate their professional readiness for digital learning. The significant proportion of respondents
with low levels of digital competencies confirms the need to abandon the fragmented training model,
where digital technologies are studied as a separate technical unit. A more promising approach is a
comprehensive format in which digital competencies are developed in conjunction with teaching
methods, practice, assessment, and reflection [15,16].

Developing the digital competencies of future teachers should include not only mastering
applications and platforms but also understanding how technologies impact participation,
accessibility, and educational equity [17]. In this regard, UDL acts not as an additional element, but
as a fundamental framework for pedagogical design. The training of future teachers should be focused
on creating a flexible educational environment, where various methods of presenting material, forms
of engagement, and options for demonstrating results are foreseen in advance. Combining UDL with
DigCompEdu allows us to rethink digital competence as the ability to design inclusive learning, and
not just use digital tools according to instructions [18, 2].

Taking into account the results of the study and an analysis of modern literature, it seems
necessary to include the following interrelated areas in teacher education programs:

Conclusion. Thus, developing the digital competencies of future teachers in an inclusive
education environment should be considered a strategic objective for modern pedagogical
universities. The diagnostic results revealed that a significant portion of students require targeted
development of digital competencies, not only at the technological level but also at the
methodological and inclusive levels. This confirms the need for a systematic update of the training
content for future teachers.

The analysis suggests that the most productive model is one that integrates the DigCompEdu
framework and UDL principles. This model facilitates a transition from a narrow understanding of
digital literacy to the professional readiness of teachers to design accessible, flexible, and
pedagogically sound digital environments. Prospects for further research include the development
and testing of a training module on developing the digital competencies of future teachers in an
inclusive education environment, as well as expanding the sample and refining the diagnostic criteria.
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®OPMHUPOBAHUE LIA®POBBLIX KOMIIETEHIIUI BYAYIIIUX NNEJATOT'OB B
YCJIIOBUSAX NTHKJIFO3UBHOI'O OGPA3OBAHUA
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2VuusepcureT Xappan, Kojulexk obpaszopanus,r. Llanmsrypda, Typuus
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AHHoTauusi. B crathbe paccMOTpeHbl akTyalbHble BONPOCH! (HOPMHUPOBAHUS LU(PPOBBIX
KOMIETSHIIUH OyIylIMX IeIaroroB B YCIOBHSIX HHKIIO3MBHOTO oOpasoBaHUs. Oco0oe BHUMaHWE
yaeneno moaensm DigCompEdu (Digital Competence Framework for Educators) u UDL (Universal
Design for Learning), a Tak»e BOIIpocy paccMaTpeHus UG POBBIX KOMIIETSHITUHN OyIyIIINX Te1aroroB
B YCJIOBUSX MHKIIIO3UBHOTO 00Pa30BaHMs KaK CUCTEMY B3aMMOCBSI3aHHBIX KOMIIOHEHTOB.

AKTYallbHOCTh CTaTbU ONpEHCNSETCS TepecedeHHueM JABYX DIOOaIbHBIX BOIIPOCOB:
MHKJIIO3UBHOTO 00pa3oBaHuss M IUPPOBONH KOMIIETEHTHOCTH. Pe3ynbprarhl HcCIe0BaHUS
MOKA3bIBAIOT, YTO HEOOXOIUM OTKa3 OT (PparMEeHTapHOW MOJENH TOATOTOBKH, KOTJa HU(POBBIC
TEXHOJIOTUM M3YyYalOTCS KaK OTHENIbHBIA TeXHUYeCKHi ONok. bosee mepcrneKTUBHBIM SBISETCS
CKBO3HOW (opMar, B KOTOPOM IHM(PPOBHIE KOMIIETCHIIMM PA3BHBAIOTCS B CBA3H C METOJUKOMN
NpenoJaBaHusl, MPAKTHUKOM, OLIeHUBaHUEM U peIIeKCHEH.

[lenpto cTaTbu SBISETCA ONpEAENIEHUWE HampaBiIeHUM QopMHUpoBaHUS IUPPOBHIX
KOMIETEHIUI OyIylMX MelaroroB B YCJIOBHSX HHKIIO3UBHOIO OOpa3oBaHMs MyTEM aHalu3a
COBPEMEHHBIX TTOIXOJI0B U pa30opa TPYIOB OTEUYECTBEHHBIX M 3apyOeKHBIX aBTOPOB. C1enaH BEIBOA
0 HEOOXOIUMOCTH OOHOBJIEHHMS MENAaroru4eckoro oOpa3oBaHMs, KOTOPBIA MO3BOJIAET MEPEHTH OT
«BTAJIEHUS TUTATPOPMaMU» K MPO(HECCHOHATHHO OCMBICIIEHHOMY HCIIOIE30BAHUIO IIH(PPOBOI CpeIbl.

Kirouessble cioBa: Oynymue nenaror, nugposas kommnereHTHocTh, DigCompEdu, UDL,
WHKJTFO3UBHAsi 0Opa3oBaTeibHas Cpefa.
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WHKJIIO3UBTI BLJIIM BEPY KAFJAWBIHIA BOJIAIIAK ITEJATOI' TEPJIIH
HNUPPJBIK KY3BIPETTIVIITTH KAJIBIIITACTBIPY

'EcenoBa A.U., *Kaauesa J. H., 2A1dm Basp
'Ecenos ynusepcuTeri, AkTay, Kaszakcran
2Xappan yHusepcureTi, binim 6epy xomnemki, Illannsrypda, Typkus
e-mail: azhar.yessenova@yu.edu.kz, elmira.kaliyeva@yu.edu.kz, adembayar@harran.edu.tr
* Koppecnonaenr-aBrop: elmira.kaliyeva@yu.edu.kz

Anaarna. by makanama MHKITIO3UBTI OUTiM Oepy JKarmaibplHIa OoJialak TeaarorTepIiH
UGPIBIK KY3BIPETTUNIKTEPIH JaMBITYABIH ©3eKTi Mocenenepi KapacTeipbuiagsl. DigCompEdu
(Myramimaepre Apnanran Hudpaeik Kyseiperrimik Illenoepi) sxone UDL (OxpiTyra ApHairan
OMOeOan Jlu3aifH) yiTiepiHe, COHJai-aKk WHKIIO3UBTI OiniM  Oepy oprackiHma Oosamak
nearorTepaiH MuGpiblK Ky3bIPETTUTIKTEPIH ©3apa OalIaHbICTBI KOMIIOHGHTTEP KYHecl peTiHze
KapacThIpy MOCEJIECIHE epeKIle Haszap ayJapbutiaibl. By 3epTTeymiH ©3eKTuTiri eki >kahaHabIk
MOCEJIEHIH TOFBICHIH/IA JKAThIP: WHKIIO3UBTI OiiM Oepy koHE HUMPIBIK KY3BIPETTUIIK. 3epTTey
HOTHDKENIepl MHUQPIBIK TEXHOJOTHSIIAp IKEKE TEXHUKAIBIK OIpJiK peTiHAe 3epTTeNeTiH
(hparMeHTTEINIreH OKBITY YJTICIHeH 0ac TapTy KaKeTTLIIriH KepceTeai. [lepcnekTrBaiibl TOC1I peTiHae
UQPIBIK KY3BIPETTUTIK OKBITY OJICTEpIMEH, NMpaKTUKaMeH, OaranmaymeH, pediexcusMeHn Oipre
JaAMHUTBIH KelleHai popmar KapacThIpbUIaAbl. 3epTTeYAiH MaKcaThl - 3aMaHayH TOCULAEPIl Taliaay
’KOHE OTAHJIBIK, XAIBIKAPAJIBIK aBTOPIApABIH €HOCKTEpiHe IOy Kacay apKbUIbI MHKIIO3UBTI O11iM
Oepy >karmaiibiHIa OoJjamak MyFaaiMIEpAiH HHQPIBIK KY3BIPETTUIIKTEPIH JaMbITy OarbITTapbIH
anpiktay. Onzma "tuatdopmanbl MeHrepyaeH" HHQPIBIK OpTaHbl KOCIOM TYPFBIJAH MaFbIHAJIBI
naiagaHyFa Koyl KaMTaMachl3 €Ty YIIiH OoJaliaK nexarortrepAin OUTiIMiH )KaHAPTY KaKeT JAeTeH
KOPBITBIH/IBIFA KEJIII.

Tyiiin ce3mep: Oonamak wmyramimaep, uudpaslk Ky3sipertinik, DigCompEdu, UDL,
WHKITIO3HUBTI Oi71iM Oepy OpTachl.
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