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THE USE OF PROBLEM-BASED LEARNING TECHNOLOGIES IN THE
PROFESSIONAL TRAINING OF SPECIAL EDUCATION TEACHERS

Abstract

This study examines the effectiveness of integrating problem-based learning (PBL) technologies into the professional
training of future special education teachers. With the increasing complexity of inclusive education environments, traditional
models of teacher preparation often fall short in developing the diagnostic, corrective, and collaborative competencies needed
in the field. This research investigates whether a technology-enhanced PBL framework can better prepare pre-service special
educators by fostering critical thinking, professional autonomy, and practical problem-solving skills. A mixed-methods
research design was employed. Quantitative data were collected through pre- and post-intervention assessments administered
to both experimental and control groups consisting of fourth-year students enrolled in a special pedagogy training program.
The experimental group participated in a 15-week intervention involving scenario-based learning, online simulations, and
structured reflective exercises, while the control group followed the conventional curriculum. Results revealed statistically
significant improvements in the experimental group’s professional competencies, particularly in areas related to individualized
diagnostics, corrective planning, and collaboration with parents. An independent samples t-test confirmed these findings (t
(58) = 6.41, p <.001), with a large effect size (Cohen’s d = 1.65). Qualitative data, drawn from student journals and focus
group interviews, supported these results and highlighted increased motivation, cognitive engagement, and the formation of
professional identity. Students emphasized that the authenticity of the scenarios and the use of digital tools were instrumental
in deepening their learning. Limitations of the study include a restricted sample size, single-institution context, and a relatively
short intervention period. Nevertheless, the findings offer valuable insights into the design and implementation of innovative
instructional models in special education teacher education. The study concludes that when problem-based learning is
supported by relevant technologies and guided facilitation, it holds significant potential to enhance the preparedness of special
education teachers for the demands of inclusive and adaptive educational practice.

Keywords: problem-based learning, special education, professional competencies, technology integration, teacher
training.
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APHAMBI BIIM BEPY CTYJIEHTTEPIH KOCIBH JASIPJIAYIA
IMPOBJIEMAJIBIK OKBITY TEXHOJIOT' USAAJIAPBIH KOJIJAHY

Anoamna
Bbyn 3eprrey npobGiemansik okpiTy (PBL) TexHomorusuiapsin Oonamak apHaiibl OumiM Oepy MyfamiMaepiH Kacion
Jasiprayra OIpiKTipyaiH THIMIUITiH 3eprreiini. VHKmo3uBTI OiniM Oepy OpTachIHBIH KypjelieHe TYCyiHe OaiiaHbICTHI
MyFaliMziepli  aspiay/iblH  JICTYpJl YATIepi OChl cajafa KakKeTTI JHUarHOCTHKAIBIK, TY3eTy JKoHe OipiieckeH
KY3BIPETTUTIKTEpi AaMBITy/a *Hi skericneiini. by seprrey PBL TeXHOIOTHSCHIHBIH JKETULIPUITeH XKyHeci CBIHA TYPFbIIaH
oiiyay¥a, KociOM jepOecTiKke >koHe Macenenepl MENIy/iH NPaKTHKAIBIK JaF/bUIapblHa BIKIAI €T€ OTBIPBIIN, aJIbIH aja
JTAWBIHANIFAH apHANbl OKBITYIIBUIAPAB! JKaKCHIPAK JalbIHAA alaTeIHBIH 3epTTeHl. Apamac oicTepli 3epTrey Iu3aiHbI
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KoinaHbuLbl. CaHABIK JEpeKTep MNeNarorvkaHbl OKBITYIBIH apHaibl OafnapiamachblHa KaObUIZAHFaH TOPTIHII Kypc
CTYJICHTTEpPIHEH TypaThIH SKCIEPUMEHTTIK JKoHe OaKpuIay TONTapblHA XKYPTi3UIreH apajiacyra JeHiHr1 sKoHe KeWiHri Oaranay
APKBUIBI )KUHAJIBL. DKCTIEPUMEHTTIK TOII CLIEHAPHIIIIK OKBITYIbI, OHJIAaiH MOJIEIbACY/ Il )KOHE KYPBUIBIMIBIK PEe(IICKCHSLIBIK
KATTBIFYJIap/bl KAMTUTBIH 15 anTaiblk ic-Iapara KaThICTBI, ajl Oakpliay TOOBI SNETTEri OKy OarJapiaMachlH YCTaHIBL.
Harmwkenep 3KCIIEpUMEHTTIK TONTBIH KOCIOM KY3BIPETTUTIKTEPIHIH CTATUCTHKAIBIK TYPFBIIAH alTapibIKTai jkaKcapFaHbIH
KOpCeTTi, ocipece >KeKe IUarHOCTHUKara, TY3€TyIl JKOcClapiiayFa >KOHE ara-aHalapMeH BIHTHIMAKTACTHIKKA KAaTHICTBI
cananapya. YJrinepmin Toyencis t-tecti Oy morTmkenepai pacramsr (1(58) = 6,41, p < .001), yikeH sddekT enmemMiMeH
(Koausin d = 1,65). CTyIeHTTIK )ypHanaapaaH xoHe (HOKyC-TONTapaarbl cyx0arTap/an ajablHFaH Camaibl IePeKTep OCHI
HOTIDKENIEpIi pacTaipl JKOHE MOTHBAIMSHBIH >KOFAPBUIAYBIH, TAHBIMABIK OCJICCHIUTKTI JKOHE KOCiOM COHKECTIKTIH
KaJIbIITacyblH KepcerTi. CTyIeHTTep CLeHApHIUIepAiH IIbIHAWBUIBIFEI MeH LU(PIBIK Kypanmapibl HaiijanaHy oJiapablH
OKYBIH TEpEHACTYIe MaHBI3IBI POJI aTKAPATHIHBIH aTall OTTi. 3epTTEYAiH MeKTeyIepiHe ipikTeMeHIH MeKTeyI Meepi, Oip
MEKEMEHIH KOHTEKCTI )KoHE apajiacyIblH CalbICTHIPMAIIBI Typ/e KbICKAa Mep3iMi skaraipl. JlereHMeH, HoTIKeNep apHanbl
OutimM Oepy MyFanimMzepiHiH OutiM GepyiHeri THHOBALMSUIBIK OKBITY YITLUIEPiH 3ipiiey jKoHE €HrI3y Typalibl KYH/BI TYCIHIK
Oepeni. 3epTTey KOPBITBIHIBICHI OOMBIHINIA MPOOIEMANBIK OKBITY THICTI TEXHOJIOTHSUIAPMEH KoHE OacIIbUIBIKKA ajlbIHFaH
KEHUIIETYMEeH KaMTaMachl3 €TUIreH/ie, 0J1 apHaiibl OuTiM Oepy MyFasliMIepiHiH MHKIIFO3MBTI XkoHe Oeiimaenrimnr 0iimM Oepy
TOXKIpUOECIHIH TananTapblHa JaHbIHABIFBIH apTTHIPY YIIIH alTapiIbIKTal anieyeTke ue 0oJiapl.

Tyiiin ce3aep: mnpoOJieMalbIK OKBITY, apHailbl OiTiM Oepy, KociOM KY3BIPETTUIK, TEXHOJOTHSUIIBIK HHTErparus,
MYFaIiMIep/i aspiay.
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HNCIIOJIb30OBAHUE "llEXHOJIOFI/IIL/'I IMPOBJIEMHOI'O OBYYEHUS B
MMPOPECCHUHOHAJBHOU MOATOTOBKE NEJAT'OI'OB CIIEHMAJIBHOT'O
OBPA30OBAHMUA

Annomayus

B nmaHHOM mccnenoBaHUM paccMarpuBaeTcs 3(Q(EeKTHBHOCTh MHTErPallMK TEXHOJOTHI MpoOIeMHO-OpHEHTUPOBAHHOTO
o0yuerust (PBL) B mpohecCHOHANBHYIO MOJATOTOBKY OYIyIIUX YUYHTENCH CreluaibHOro oOpasoBanus. C YCIOKHECHHAEM
ycHOBHﬁ HWHKIIFO3UBHOI'O o6pa3013aHI/151 TpaaIUIIUOHHBIC MOJCIU TIOATOTOBKH qu/ITeneﬁ YaCcTO OKa3bIBAKOTCA HEAOCTATOYHBIMHU
JUTSL Pa3BUTHUS JUATHOCTHYECKUX, KOPPEKTHPYIOIINX U COBMECTHBIX KOMIIETCHIINH, HEOOXOIMMEBIX B TaHHOI obnacTr. B 3ToM
HCCJICIOBAaHUN HCCIIEAYETCs, MOXKET I YCOBEPIICHCTBOBAHHAs TEXHOJNOTISIME cucremMa PBL ymydmmTh moarotoBky
CHeIMANBHBIX IIEIaroroB JI0 Hadajia pa0oThl, pa3BHBas KPUTHUECKOE MEBIIUICHHE, MPO(ECCHOHAIBHYIO aBTOHOMHUIO H
MPaKTUYECKAE HABBIKHM pEIICHUS TpoOiieM. B uccrienoBaHME HMCIONB30BATNCH CMENIaHHBIE MeToabl. KommdecTBeHHBIC
aHHBIC OBUTH COOpaHBl C TIOMOIIPIO OIICHOK JIO W TIOCie BMENIaTelbCTBA, KOTOpBIC OBUIM IIPOBEICHBI Kak B
SKCIICPHMEHTANIFHON, TaK U B KOHTPOJBHOM TPYIIIaX, COCTOSIINX W3 CTYICHTOB YETBEPTOTO Kypca, OOYHYaromuXcs IO
MporpaMMe CIIeIMaTbHON MEAaroruky. OJKCIepUMEHTaIbHAs TPYIa y4acTBOBaJla B 15-HeAeNbHOM Kypce, BKITIOYABIIEM
o0yueHHe Ha OCHOBE CLICHAPHEB, OHJIAHH-MOJIEIMPOBAHNE U CTPYKTYPHPOBaHHbIE Pe(IICKCHBHBIC YIPAKHEHUS, B TO BpeMs
Kak KOHTpPOJIbHAs TpyIIla clieloBajla OOBIYHOM y4eOHOHN mporpamMme. Pe3ynbTaTsl BBIIBUIN CTaTHCTHYECKH 3HAYHMMBIC
YIAy4IIeHHsT B NPOPECCHOHAIBHBIX KOMIETEHLHUSX DKCIEPUMEHTAIBHONW TIPYMIIB, OCOOEHHO B 0ONACTSX, CBSI3aHHBIX C
HHI[HBHI[yaJ]LHOﬁ HHaFHOCTHKOﬁ, KOPPCKIMOHHBIM ITIJIAHUPOBAHUEM W COTPYAHUYCCTBOM C POAUTEIIAMMU. HezaBucumbrii
BBIOOPOYHBIH t-TECT MOATBEPAMII 3TH pe3yibrathl (1(58) = 6,41, p < 0,001) ¢ Oonbum 3nauenueM dddexra (d Kosna =
1,65). KauecTBeHHBIC JaHHBIC, TIOTyYSHHBIC U3 CTYICHYSCKHX KYPHAJIOB M MHTEPBEIO C (DOKYC-TPYITIaMH, TIOTBEPAMIIN STH
PE3YIIBTAThI U TIOTYEPKHYIIA BO3POCIIYIO MOTHBAIIHIO, KOTHUTHBHYFO BOBJICYEHHOCTh W ()OPMHUPOBAHUE MPO(ECCHOHATEHOM
upeHTHIHOCTH. CTYJNEHTHl TOMYEPKHYIH, YTO ayTCHTHYHOCTh CIICHAPUCB W HCIIOJB30BaHHE HU(PPOBBIX HHCTPYMEHTOB
CHocoOCTBOBANM YIIIyOIleHHIO WX 3HaHWH. OrpaHHYEHHs HCCIICAOBaHHS BKIIOYAIOT OTPAHUYCHHBIA pa3Mep BBIOOPKH,
KOHTEKCT OJIHOTO Y4eOHOTO 3aBE/ICHHS M OTHOCHTEIBHO KOPOTKHU MEPHO]| BMEIIATEILCTBA. TeM HE MEHee, MOTyYCHHBIC
pe3yJbTaThl Nal0T LEHHYI0 HH(GOPMAIMIO O pa3paboTKe W BHEIPEHHM MHHOBAIIMOHHBIX MOJENEH OOydYeHHs B CHUCTEME
MO/IFOTOBKK YYMTENIel CHelMalIbHOro o0pa3oBaHus. B mcciienoBaHuM Jenaercs BBIBOJ O TOM, 4TO, KOTJa MpoOiieMHOe
oOyueHHe TMOJJIEP)KUBACTCS COOTBETCTBYIOIIMMHM TEXHOJOTHSIMH W YNpaBisieMoil Qacunuranueif, OHO oOiajaer
3HAYUTCJIIBHBIM ITIOTCHIMAJIOM UIsI IIOBBIIICHHWS T'OTOBHOCTHU y'-H/ITeJ'ICI\/’I CIICINAJIbHOT'O o6pa3013aH1/I;1 K Tpe6OBaHI/IHM
VHKJTIO3UBHON | aJTANITUBHOM 00pa30BaTeNIbHOM MPaKTHKH.

KiroueBble cjioBa: ipoOiieMHoe 00ydeHue, CrielraibHoe 00pa3oBaHue, Mpo(ecCHOHANbHBIE KOMIIETCHIINH, HHTETPAIIVS
TEXHOJIOTHH, TIOJITOTOBKA MPEITOIABATEIICH.
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Introduction. In the evolving landscape of modern education, the integration of digital and problem-
oriented pedagogical technologies has emerged not merely as an instructional enhancement, but as a
transformative imperative—particularly in the preparation of special education teachers. As educational
systems worldwide strive to respond to the growing heterogeneity and individualization of learner
needs, the imperative to equip future educators with adaptive, research-driven, and technologically
supported methodologies becomes increasingly urgent. Within this framework, the effective training of
pre-service special educators represents a critical junction where pedagogical innovation must intersect
with inclusive practice.

However, the integration of educational technologies into teacher training — despite its theoretical
promise—remains marked by uneven implementation and significant contextual challenges. The
literature suggests that while technology can enhance engagement, facilitate differentiated instruction,
and support data-informed practices, its potential often remains unrealized in higher education
institutions due to systemic constraints, pedagogical inertia, and a lack of targeted training initiatives [1].
These challenges are further magnified in special education contexts, where teachers are expected to
work with students exhibiting a wide range of cognitive, communicative, behavioral, and sensory
differences. The unique pedagogical demands of special education amplify the need for professional
preparation that transcends traditional didactic approaches and embraces dynamic, responsive, and
learner-centered models of teaching.

A recurrent theme in the literature is the insufficient preparedness of teachers to utilize technology
meaningfully. Many pre-service and in-service educators report a lack of confidence and technical
proficiency, which is exacerbated by minimal exposure to integrative digital pedagogy during their
training [2]. Compounding this issue are deep-rooted beliefs about teaching and learning — often
inherited from prior educational experiences — which shape educators’ epistemological stances and their
openness to innovation. Research shows that such beliefs, when left unexamined, can act as cognitive
filters that resist the assimilation of new pedagogical paradigms, especially those involving student
autonomy and technology-based facilitation.

In the case of special education teacher training, the complexity increases. Educators in this field
must not only adapt content and method to individual learners' needs but also develop diagnostic,
corrective, and collaborative competencies that are essential for inclusive practice. These competencies
require not only theoretical knowledge but also procedural fluency, pedagogical tact, and the capacity
for reflective problem-solving in real-time classroom contexts. Traditional lecture-based formats are ill-
equipped to foster such multidimensional skillsets. Thus, an urgent pedagogical shift is warranted — one
that promotes deeper learning through active inquiry, collaboration, and practical application.

Problem-based learning (PBL) represents one such approach. Rooted in constructivist learning
theory, PBL emphasizes student-centered exploration of complex, ill-structured problems that mirror
authentic professional challenges. Unlike linear, content-driven instruction, PBL scaffolds learning
through collaborative investigation, hypothesis formulation, and iterative solution testing — processes
that closely parallel the tasks special educators perform in their daily work. By situating learning within
real-world problem contexts, PBL supports the development of critical thinking, adaptive reasoning, and
professional judgment.

Despite the established pedagogical merits of PBL, its application in the training of special education
teachers remains largely peripheral. Existing scholarship tends to focus on the use of PBL in medical,
engineering, or general education programs, with minimal attention paid to its utility in special
education contexts. Even fewer studies address how PBL can be systematically integrated with
educational technologies to create enriched, multimodal learning environments that cater to the specific
developmental trajectories of future special educators.

At the same time, the discourse on teacher effectiveness — particularly the “teacher value-added”
model—has gained prominence in educational policy and research. This model posits that individual
teacher contributions to student achievement can be quantified through longitudinal data and controlled
metrics. Within this framework, teacher preparation programs are expected to demonstrably enhance the
professional capital of their graduates. However, while correlations between teacher quality and student
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outcomes have been extensively documented in general education, there remains a conspicuous absence
of empirical evidence linking the quality of special education teacher preparation to measurable student
gains in inclusive or special settings.

Seminal studies by Algozzine, Morsink, Sindelar, Daunic, Nougaret, and colleagues have laid
important groundwork by identifying relationships between the structural quality of teacher training and
instructional efficacy in special education [3; 4]. Nonetheless, these investigations tend to emphasize
curriculum coverage, practicum length, and mentorship structures, rather than the underlying
pedagogical processes that cultivate diagnostic acumen, adaptive expertise, and learner-sensitive
instructional design. Moreover, such research often overlooks the transformative potential of
technology-enhanced, problem-based learning as a vehicle for competency development in special
education teacher education.

Technological integration in teacher training, while theoretically endorsed by numerous policy
frameworks and institutional strategies, frequently falters at the point of operationalization. A major
contributing factor is the lack of access to educational tools that are both pedagogically sound and
responsive to the specific needs of learners with disabilities. Current digital platforms often prioritize
standardized functions, overlooking the necessity for customizable features, alternative communication
modes, or differentiated feedback systems. Consequently, pre-service teachers are seldom exposed to
the kind of adaptive technologies they will need to utilize and evaluate in their professional practice.
This pedagogical disconnect poses a serious risk to both teacher self-efficacy and learner outcomes [5].

Furthermore, organizational culture within teacher education institutions can significantly influence
the extent to which innovation is embraced or resisted. If the prevailing norms prioritize compliance
over creativity, and procedural knowledge over pedagogical inquiry, then even the most advanced
technologies or promising methodologies are likely to be marginalized. This cultural inertia is
particularly problematic in special education, where the need for flexible, context-sensitive pedagogical
thinking is most acute.

Special education pedagogy, by its very nature, is iterative and exploratory. It involves a constant
interplay between planning, enactment, assessment, and revision. Effective instructional practice in this
domain requires a repertoire of strategies for addressing diverse learner profiles, monitoring progress in
nuanced ways, and adapting interventions responsively. Embedding educational technologies within
such a dynamic and complex practice landscape demands not only technical competence but also
pedagogical fluency, ethical sensitivity, and reflective adaptability.

In order to contextualize this study, it is important to review existing research on problem-based
learning and its relevance to teacher education.

Recent academic discourse has increasingly emphasized the transformative potential of problem-
based learning (PBL) methodologies within the broader landscape of contemporary education.
Positioned at the intersection of constructivist learning theories and experiential pedagogical
approaches, PBL has been lauded for its capacity to foster deep cognitive engagement, stimulate
metacognitive awareness, and cultivate competencies that are transferable across diverse professional
domains. In contrast to linear, algorithmic instruction typified by programmed learning models, PBL
offers a dynamic pedagogical paradigm wherein learners construct meaning through iterative cycles of
inquiry, reflection, and application — an approach particularly suited to the multifaceted realities of non-
standard and inclusive educational settings.

The theoretical underpinnings of PBL have been rigorously articulated across decades of pedagogical
research, with central constructs such as “problem” and “problem situation” serving as foundational
elements of its design. A problem situation, in the context of learning, functions as a cognitively
dissonant scenario that challenges students’ existing knowledge structures, thereby prompting
intellectual exploration and the assimilation of new information. The work of A.M. Matyushkin, among
others, has been instrumental in conceptualizing the problem situation as a stimulus for creative thought,
wherein learners must transcend routine procedures to generate original, context-responsive solutions.
These scenarios are not only epistemologically rich but also psychologically engaging, thereby
enhancing motivation and long-term retention.
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Implementation of PBL within the classroom environment requires a reconceptualization of the
teacher's role from a transmitter of knowledge to a facilitator of inquiry. Teachers are tasked with
curating complex, real-world problem scenarios that are pedagogically relevant and developmentally
appropriate, while simultaneously scaffolding students' navigation of these problems without
prescribing fixed pathways to resolution. Students, in turn, are expected to engage in collaborative
inquiry, formulate hypotheses, conduct investigations, and critically evaluate potential solutions. This
shift in classroom dynamics necessitates robust instructional design, where pre-planned and emergent
problem scenarios are integrated seamlessly into the learning process. Prompts, case studies, and
exemplars may be used to model problem-posing and foster higher-order questioning among learners,
thus advancing their autonomy and analytical competence.

Empirical studies consistently highlight the pedagogical efficacy of PBL in enhancing a range of
cognitive and affective outcomes. Research has demonstrated that students engaged in PBL exhibit
greater improvements in critical thinking, knowledge retention, conceptual understanding, and self-
directed learning compared to those exposed to traditional instruction. These findings are corroborated
by large-scale meta-analyses and longitudinal studies which show that the authentic, situated nature of
PBL facilitates deeper knowledge construction and transferable skill development. In particular, the
ability of PBL to mirror real-life professional problem-solving processes renders it highly relevant for
the training of future educators, especially those working in complex and adaptive environments such as
special education.

The theoretical positions advanced by L.A. Volovich, G.I. Ibragimov, and G.V. Mukhametzyanova
have further enriched the discourse on the role of PBL in cultivating qualified professionals. Their work
underscores the notion that education should not be confined to the transmission of information but
should actively develop intellectual independence, strategic thinking, and innovation—all of which are
central to the professional identity of special educators. As A.M. Matyushkin posited, cognitive
development in educational contexts must involve the learner’s capacity not only to acquire new
information but to reconfigure it in ways that are both novel and functional in practice. The
internalization of such cognitive processes is reflective of a learner’s broader epistemic disposition and
is foundational to their capacity for adaptive expertise. [6].

In recent years, scholars have increasingly recognized the synergistic potential of integrating
technology into PBL environments. Technological tools — ranging from simulation platforms and digital
collaboration environments to adaptive learning systems and real-time assessment software — can serve
as powerful enablers of the PBL process. These tools facilitate access to complex problem data, enable
interactive scenario modeling, and support collaborative learning across time and space. Moreover,
technology allows for the collection of process-oriented data, which can be used to provide formative
feedback and personalize instructional pathways. This technological augmentation of PBL aligns
closely with the demands of contemporary special education training, where teachers must navigate
diverse learning needs, multimodal communication systems, and data-driven decision-making processes
[7].

For example, the use of digital technologies to present problem scenarios, scaffold collaborative
solution development, and track learners’ engagement through analytic dashboards can significantly
enhance both the effectiveness and efficiency of PBL. Moreover, integrating accessible technology —
designed according to Universal Design for Learning (UDL) principles — ensures that problem-based
tasks are inclusive and sensitive to the sensory, cognitive, and linguistic diversity characteristic of
special education populations [8]. In this sense, technology not only facilitates PBL but also expands its
reach, enabling the design of personalized learning experiences that would otherwise be difficult to
implement in conventional settings.

Despite its numerous advantages, the implementation of PBL in special education teacher training
remains fraught with challenges. Educators must account for the unique cognitive, communicative, and
emotional profiles of learners with special needs, which may necessitate significant adaptations to
standard PBL procedures. This includes designing problem scenarios that are meaningful yet accessible,
ensuring equitable participation during collaborative tasks, and providing differentiated supports to
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scaffold learning. Furthermore, the use of technology in such contexts introduces additional
complexities, as digital tools must be selected and deployed in ways that are pedagogically purposeful
and universally accessible. Inadequate training in both PBL methodologies and assistive technologies
can result in superficial or ineffective applications, thereby diminishing the intended benefits [9].

Nonetheless, the convergence of PBL and educational technology continues to represent a promising
frontier in special education teacher preparation. When thoughtfully designed and -effectively
implemented, technology-enhanced PBL can provide a fertile environment for developing the critical,
reflective, and responsive competencies that are essential to professional success in this field. The
current literature, while rich in theoretical insights and general findings, reveals a significant gap in
empirical studies that specifically examine the intersection of PBL, technology integration, and special
education teacher training. This lacuna points to an urgent need for context-sensitive research that
explores how such pedagogical innovations function in real-world teacher preparation programs and
what outcomes they produce for both educators and their future students.

Research Gap

Although the literature has increasingly recognized the potential of problem-based learning and
technology integration in improving teacher education, there is a paucity of rigorous, empirical studies
that explore the combined impact of these innovations on the professional competency development of
pre-service special education teachers. Most current research treats PBL and educational technologies as
separate innovations, failing to explore their synergistic potential. Furthermore, existing studies often
adopt generalized samples, leaving the specific needs of special education contexts underrepresented.

What remains underexplored is how technology-enhanced PBL can be operationalized to foster
critical instructional competencies such as diagnostic reasoning, corrective strategy planning, and
collaborative problem-solving among future special educators. The processes through which such an
integrated approach contributes to professional identity formation, pedagogical agency, and inclusive
practice readiness remain largely untheorized and untested.

This study seeks to fill this gap by investigating how problem-based learning technologies can be
effectively utilized within special education teacher training programs to foster comprehensive
professional preparedness. In doing so, it aims to generate a nuanced understanding of how pedagogical
innovation, when appropriately contextualized and technologically supported, can reshape the future
landscape of inclusive education.

Basic provisions. The use of modern pedagogical technologies can enhance students' learning
motivation and the quality of their knowledge acquisition. A significant number of skilled researchers
and educators have been and continue to be engaged in exploring innovative educational technologies.
The primary goal of educational endeavors is to create conditions that foster each student's personal
fulfillment, the disclosure of their abilities and inclinations, and the opportunity to experience success
and believe in their own capabilities. In contrast to traditional learning, where competencies are formed
through the assimilation of pre-existing scientific knowledge, the main objective of problem-based
learning is the mastery of competencies through the activation of students' independent research and
creative activities. Problem-based learning is designed to cultivate a unique style of mental activity,
research engagement, and intellectual independence in students. The theoretical foundation of problem-
based learning is the conceptualization of thinking as a productive process.

Problem-based learning involves the independent, complete or partial, resolution of feasible
problems by students. To establish a problem situation, students should be given a practical or
theoretical task, the completion of which requires the discovery of new knowledge and the acquisition
of new skills.

The use of problem-based learning technologies has gained significant attention in the professional
training of special education teachers due to its potential to enhance learners' problem-solving skills,
critical thinking, and overall preparedness for the profession

Materials and Methods.

Research Design
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This study employed a methodologically pluralistic design, integrating both qualitative inquiry and
quasi-experimental intervention within a design-based research (DBR) framework to rigorously
investigate the pedagogical efficacy of problem-based learning (PBL) technologies in the professional
training of special education teachers. The adoption of a mixed-method strategy was not merely a
pragmatic choice, but a deliberate epistemological alignment with the multifaceted nature of the
research problem, which necessitates both theoretical elaboration and empirical validation.

The study was implemented in two interdependent phases, each serving complementary but distinct
epistemic functions. The first phase, grounded in qualitative-exploratory methodology, entailed an
integrative and critical review of the literature to construct a robust theoretical scaffold. This phase
aimed to synthesize existing knowledge concerning (a) the pedagogical architecture and epistemology
of PBL; (b) its application in teacher education contexts; and (c) the affordances and constraints of
integrating educational technologies in inclusive instructional design. The qualitative phase provided the
conceptual infrastructure required to inform the intervention logic, curricular design, and
instrumentation of the subsequent experimental component.

The second phase adopted a quasi-experimental approach to empirically test the impact of a
purposefully designed PBL intervention on the development of domain-specific professional
competencies among pre-service special education teachers. This intervention was guided by core tenets
of design-based research, including the iterative refinement of pedagogical strategies in authentic
educational settings, stakeholder collaboration, and recursive cycles of implementation, evaluation, and
redesign. DBR, as articulated by Cobb, Confrey, diSessa, and others, allows for the simultaneous
generation of practical solutions and theoretical insights, thereby bridging the research—practice divide.

Critically, the use of DBR in this context underscores the necessity of embedding pedagogical
innovation within real-world institutional and curricular structures. Rather than isolating the intervention
in a controlled laboratory environment, the study positioned itself within the natural ecology of a teacher
education program, thereby enhancing the ecological validity and transferability of its findings. Through
this approach, the research captured both the complexity of professional learning in dynamic
educational contexts and the situated challenges that accompany technological and methodological
transformation in inclusive teacher preparation.

By triangulating multiple sources of data — literature-based analysis, diagnostic assessments,
performance-based evaluations, and reflective student feedback — the study not only traced learning
outcomes but also interrogated the processual dimensions of pedagogical change, including shifts in
learner engagement, professional identity, and epistemological stance. The methodological design,
therefore, served both descriptive and interventionist purposes, enabling a comprehensive understanding
of how PBL technologies can be systematically integrated and optimized within special education
teacher training.

Research Objectives and Hypotheses

The aim of this study is to examine the use of problematic teaching technologies in the professional
training of special teachers, with a focus on how technology can be integrated to support the problem-
based learning approach in this context.

The task of this study:

1. Understand the key principles and practices of problem-based learning, and how it can be applied
in the context of special education teacher training.

2. Examine the potential role of technology in enhancing problem-based learning, particularly in the
context of special education teacher training.

3. Identify the unique challenges and considerations associated with implementing problem-based
learning in special education teacher training programs, and how technology can be leveraged to address
these challenges.

The outcomes of this study will provide insights and recommendations for effectively integrating
technology-enhanced problem-based learning in the professional training of special education teachers.

Subject of this research is the use of problematic teaching technologies in the professional training of
special teachers.

159



Abaii ameinoazer Kas¥I1V-y XABAPIIBICHI «Iledazozuka zvinvimoapsly cepusicol, Ne3(87), 2025 .

This study anticipates that the integration of technology-enhanced problem-based learning can
provide significant benefits in the professional training of special education teachers.

This study employed an experimental approach to investigate the use of problem-based learning
technologies in the professional training of special education students. The key stages of the research
involved:

1. Developing a methodology for integrating Problem-Based Learning Technologies into the
professional training curriculum for special education students.

2. Conducting a detection experiment to assess the current use of problem-based learning
technologies in the professional training of special education students.

3. Implementing a formation experiment to evaluate the effectiveness of the developed problem-
based learning methodology in the professional training of special education students.

4. Analyzing the results to determine the efficacy of the problem-based learning technologies
employed in the professional training of special education students.

Participants and Context

The empirical phase of this study was situated within the institutional context of the South
Kazakhstan Pedagogical University, specifically the Department of Preschool Education and Teaching
Pedagogy, a faculty with a longstanding emphasis on inclusive pedagogical innovation and teacher
preparation for special education. The study population consisted of undergraduate students enrolled in
the “Training Specialists in Special Pedagogy” degree program (specialty code: 6B01901), who, at the
time of data collection, were in their final year of academic coursework and on the cusp of transitioning
into professional field placements.

A purposive stratified sampling technique was employed to select a representative cohort of 60
fourth-year students, ensuring a degree of homogeneity in terms of academic progression while
allowing for variance in instructional exposure and pedagogical experience. These participants were
subsequently divided into two equal groups: an experimental group (n = 30) and a control group (n =
30). The assignment was conducted using matched-pairs design principles, ensuring equivalence across
key demographic and academic indicators such as cumulative GPA, practicum engagement, and
coursework in special education methodology.

The rationale for selecting fourth-year students lies in their developmental readiness and curricular
positioning: these individuals had completed the theoretical components of their training — including
coursework in developmental psychology, inclusive education policy, and special needs diagnostics —
and were thus pedagogically primed for immersion in applied, problem-oriented instruction. Their
proximity to field experience further heightened the ecological validity of the intervention, allowing for
more authentic engagement with practice-based problem-solving tasks.

The institutional context itself provided a favorable ecosystem for implementing a pedagogical
intervention grounded in problem-based learning. The university’s digital infrastructure — comprising
virtual learning platforms, interactive classrooms, and access to simulation technologies — enabled the
seamless integration of technology-enhanced learning activities. Moreover, faculty collaboration and
administrative support ensured consistency in the delivery and monitoring of the experimental
curriculum. These contextual conditions served as enablers of both the fidelity of implementation and
the scalability of the pedagogical model under investigation.

Furthermore, the sociocultural and educational milieu of South Kazakhstan presents a particularly
compelling backdrop for this study. The region is characterized by a growing emphasis on inclusive
education reform, catalyzed by national policy shifts and global imperatives such as the United Nations'
Sustainable Development Goals (SDG 4.5). Within this evolving landscape, the demand for highly
qualified, technologically adept, and diagnostically competent special education professionals has
intensified — rendering the present study not only timely but directly responsive to regional and systemic
needs.

By situating the research within this authentic educational context and engaging participants at a
critical juncture in their professional formation, the study was able to investigate the pedagogical
affordances of PBL technologies in a manner that was both methodologically rigorous and
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educationally consequential. The implications drawn from this cohort are thus relevant not only to
academic theorists but also to curriculum designers, policymakers, and institutional leaders seeking to
optimize teacher training for inclusive education systems.

Research Procedure

The research design was operationalized through a structured, three-phase experimental model,
informed by principles of formative assessment, experiential learning, and reflective practitioner
development. Each phase was deliberately sequenced to capture baseline competencies, implement a
targeted pedagogical intervention, and systematically evaluate post-intervention outcomes. The duration
of the experimental phase spanned four weeks, during which participants engaged in either traditional
instruction (control group) or a technology-integrated problem-based learning curriculum (experimental
group).

Diagnostic Phase: Baseline Assessment of Professional Competencies

The preliminary stage involved the administration of a diagnostic pre-assessment to both the
experimental and control groups to establish a baseline profile of students’ professional readiness across
multiple competency domains. A custom-designed instrument was employed, featuring a
multidimensional 40-point scale. The assessment was subdivided into the following components:

« Knowledge-Based Items (15 points): A series of 15 structured-response questions were designed to
measure students’ theoretical understanding of key concepts in special education, including
developmental typologies, inclusive pedagogical strategies, and foundational legal frameworks.

« Scenario-Based Performance Items (15 points): Three open-ended, context-rich scenarios (5 points
each) were developed to simulate real-life challenges encountered by special educators. These items
assessed students’ ability to: (a) conceptualize and implement corrective and developmental
interventions for learners with speech impairments; (b) engage in constructive collaboration with
parents and caregivers; and (c) conduct preliminary diagnostic procedures in cases of suspected speech-
language disorders (e.g., dyslalia).

« Reflective and Attitudinal Items (5 points): Two self-reflective prompts measured participants’
intrinsic motivation, professional self-concept, and perceived alignment with the values of the special
education profession.

This initial diagnostic phase served as a critical foundation for identifying cognitive gaps,
instructional needs, and affective orientations, thus informing the subsequent intervention design.

Formative Phase: Implementation of the Instructional Intervention

During the formative phase, a technology-enhanced, problem-based instructional program was
implemented exclusively with the experimental group. The intervention was grounded in constructivist
learning theory and scaffolded around authentic problem-solving experiences, with explicit alignment to
the professional competency standards for special education teachers. The instructional model integrated
four core components:

« Theoretical Foundations: A series of foundational lectures and seminar discussions introduced the
epistemology of PBL, with particular attention to its cognitive mechanisms, pedagogical implications,
and contextual relevance to special education. These sessions also established a shared conceptual
vocabulary among participants.

« Problem-Centered Activities: Learners engaged with real-world case studies and simulated
classroom dilemmas reflective of the inclusive education context. Problem scenarios were intentionally
designed to be ill-structured, requiring students to synthesize interdisciplinary knowledge and apply
diagnostic reasoning in ambiguous and open-ended contexts.

« Technology Integration: A suite of digital tools supported the learning process, including:

o Virtual simulations of individualized education planning (IEP) meetings;

o Interactive diagnostic platforms modeling speech-language assessments;

o Online collaborative environments facilitating synchronous and asynchronous peer engagement;

o Feedback-driven learning management systems enabling formative assessment and iterative
learning.
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« Reflective Practice: Throughout the intervention, students engaged in structured self-reflection
through digital journals, participated in peer-debriefing sessions, and received metacognitive prompts
designed to foster professional introspection and adaptive self-regulation. This component was critical
for nurturing pedagogical identity and epistemic agency.

In contrast, the control group continued with the existing traditional curriculum, which emphasized
lecture-based content delivery, summative assessments, and minimal technology use. No experimental
manipulation was applied to this cohort.

Monitoring and Evaluation Phase: Post-Assessment and Triangulation

At the conclusion of the four-week intervention period, both groups were subjected to a post-
intervention assessment using the same diagnostic instrument administered at the outset. This allowed
for within-group (pre-post) and between-group (experimental-control) comparative analyses of change
in professional competencies. Quantitative results were analyzed using descriptive statistics and
inferential comparisons, with a focus on assessing developmental gains in the domains of knowledge,
application, and reflective engagement.

To triangulate quantitative findings, qualitative data were also collected through:

e Focus Group Discussions (FGDs): Facilitated dialogues with experimental group participants
explored their perceptions of the PBL experience, the utility of technology tools, and the development of
their professional competencies.

« Reflective Logs: Students' written reflections were thematically coded to capture affective,
cognitive, and behavioral indicators of learning progression.

This dual-method evaluation strategy enhanced the credibility and ecological validity of the findings,
enabling a nuanced understanding of the pedagogical mechanisms through which PBL technologies
influenced professional development outcomes.

Structure of Problem-Based Learning Technology

The implementation of the problem-based learning (PBL) methodology was guided by a five-stage
pedagogical scaffold designed to develop core professional competencies in special education students.
Each stage was systematically structured to support progressive cognitive engagement, collaborative
inquiry, and reflective application.

1. Problem Scenario Design

Students were introduced to real or simulated problem situations reflecting authentic challenges
encountered in special education practice. These scenarios were designed to be open-ended, ambiguous,
and contextually grounded, encouraging learners to actively engage with pedagogical dilemmas
requiring professional judgment.

2. Problem Identification

Through collaborative analysis, students identified the central issue embedded in the scenario. They
drew on prior theoretical knowledge and field experience to define the problem clearly, formulate
guiding questions, and establish a framework for inquiry.

3. Solution Development

In small groups, students engaged in discussion and hypothesis generation. They proposed multiple
strategies, negotiated differing perspectives, and applied pedagogical reasoning to formulate actionable
solutions. In this phase, dialogic learning and peer feedback were essential.

4. Evidence-Based Validation

Students critically evaluated their proposed solutions using current academic literature, inclusive
education standards, and evidence-based practices. This phase emphasized professional accountability,
alignment with ethical guidelines, and justification of instructional decisions.

5. Practical Application and Reflection

Solutions were implemented during microteaching sessions, simulated environments, or field-based
tasks. Students then participated in guided reflection to assess the efficacy of their approaches, identify
areas for growth, and consolidate learning outcomes.
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We designed a problematic scenario to engage students and introduce a challenging situation. A
problematic situation refers to a state of cognitive challenge stemming from the learner's insufficient
prior knowledge and inadequate mental or practical strategies to address an emerging cognitive issue.

Problematic situations can be categorized into two types:

1. Situations with an element of surprise, where students exhibit divergent perspectives on the
performance of a shared task.

2. Situations with inherent difficulty, where students are unable to competently manage a practical
assignment involving unfamiliar subject matter [10].

Duration and Implementation

The experimental intervention was carried out over the course of one full academic semester (15
weeks). During this period, participants in the experimental group were systematically engaged in a
sequence of problem-based learning cycles, each comprising scenario analysis, collaborative problem-
solving, solution validation, and reflective synthesis. These cycles were interspersed with targeted
theoretical instruction and thematic integration of digital technologies, including virtual simulations,
diagnostic modeling tools, and interactive case platforms.

To ensure fidelity of implementation, a multi-tiered monitoring framework was employed:

« Instructor logs were maintained to document weekly instructional activities, adjustments to
scenario delivery, and pedagogical reflections.

« Student artifacts—including solution plans, digital journals, and peer feedback - were collected to
evaluate engagement, application of theory, and progression of professional reasoning.

o Observational protocols were utilized during sessions to assess adherence to the PBL
methodology, group dynamics, and the effective use of technological tools.

This structured and rigorously monitored implementation ensured consistency across instructional
delivery and enhanced the reliability of outcome evaluation.

Results. The findings from this study are presented in two dimensions: (1) quantitative analysis of
student performance before and after the implementation of problem-based learning (PBL)
technologies, and (2) qualitative insights drawn from students’ reflective responses and group
discussions. Together, these results illustrate the effectiveness of the PBL intervention in enhancing the
professional competencies of future special education teachers.

Quantitative Results

The results from the control and experimental groups of the study examining the implementation of
problem-based learning technologies in the professional training of special education students are
presented below (Figure 1; 2).

1 2 3 4 5 ¢ 8 9 10111213 14 15 1¢ 1819 20 21 22 2324 25 26 27 28 29 30
51331312528 29 22 22 25 24 24 20 28 27 20 32 35 34 3419 17 18 16 15
] 3 > 3537 38 3623 2

Figure 1 Control group
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Figure 2 Experimental group

A pre- and post-test design was used to evaluate students’ professional competencies in both the
control and experimental groups. At the beginning of the study, the mean scores were statistically
similar between the groups (Control: M = 24.1; Experimental: M = 23.6 out of 40), indicating a
comparable baseline.

Following the 15-week PBL intervention, significant improvement was observed in the experimental
group. The post-test mean score for the experimental group increased to 37.2, whereas the control
group’s mean score rose modestly to 28.1. This reflects a 57.6% increase in the experimental group
compared to 16.6% in the control group.

A statistical comparison using an independent samples t-test confirmed the significance of this
difference:

t(58) =6.41, p <.001, Cohen’s d = 1.65

This large effect size suggests a robust impact of PBL technologies on students’ competency
development.

Further breakdown by professional sub-competencies revealed that the most pronounced gains were
in:

« Diagnostic and assessment abilities (+62%)

« Corrective and developmental planning (+58%)

« Collaborative interaction with families and professionals (+49%)

These results indicate that technology-integrated PBL significantly enhances practical and reflective
skills that are foundational for special education practice.

Qualitative Results

Qualitative data obtained from student reflective journals and post-intervention focus group
discussions yielded rich insights into the cognitive, emotional, and professional transformations
experienced by participants in the experimental group. Thematic analysis identified recurrent patterns
that not only aligned with the quantitative outcomes but also illuminated the deeper pedagogical value
of the problem-based learning (PBL) intervention.

A predominant theme emerging from the data was the development of professional confidence.
Many students described a shift from passive reception of abstract theoretical content to active, situated
engagement with real-world pedagogical challenges. This transition was consistently attributed to the
immersive nature of the PBL framework, which required students to assume professional roles,
diagnose educational difficulties, and construct actionable interventions. Learners articulated that such
experiential engagement enabled them to “think like a teacher,” rather than merely fulfilling the role of a
student.

Furthermore, the problem-centered design of the course fostered a notable enhancement in students’
problem-solving capacities. Participants emphasized that encountering authentic, ill-structured scenarios
required them to reason critically, navigate uncertainty, and reconcile multiple variables — skills rarely
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cultivated through conventional instructional approaches. This aligns with findings by P.K. Masuku and
A. Mupawose, who demonstrated that writing-intensive, practice-driven platforms significantly enhance
learners’ critical thinking and applied reasoning in clinical and professional contexts [11].

In addition to cognitive gains, students reported heightened motivation and a strengthened sense of
professional identity. Many participants conveyed a renewed sense of purpose and clarity regarding
their role as future special educators. The iterative, inquiry-driven nature of the learning tasks was
described as emotionally engaging and professionally validating, as it allowed students to see the direct
relevance of their academic preparation to their future work. This process of identity formation through
experiential engagement mirrors S. Bahri and M.Meisuri observation that performance- and process-
based pedagogies catalyze deeper emotional investment and learner transformation [12].

Technology played a pivotal enabling role in this developmental trajectory. Interactive platforms
were consistently described as intuitive, dynamic, and conducive to deeper learning. Simulations offered
realistic practice environments for high-stakes tasks such as individualized education plan (IEP)
development, speech-language screening, and interdisciplinary collaboration. Moreover, digital
collaboration tools facilitated dialogic learning, real-time peer feedback, and collective knowledge
construction—Dbenefits students noted were largely absent in traditional lecture-based courses.

Taken together, the qualitative findings affirm that the PBL intervention was not merely effective in
terms of measurable performance gains, but was also profoundly transformative in shaping students’
professional dispositions, reflective habits, and pedagogical identities. Through the synthesis of practice,
inquiry, and technology, the intervention fostered a learning environment in which future special
educators could meaningfully develop the competencies, confidence, and commitment necessary for
inclusive professional practice.

Discussion. The results of this study provide compelling evidence that the integration of problem-
based learning (PBL) technologies into the professional training of special education teachers fosters
significant improvements in critical areas of pedagogical competence. Participants in the experimental
group demonstrated measurable gains in diagnostic assessment, individualized intervention planning,
and collaborative engagement with families — competencies that are foundational to effective special
education practice. These findings are consistent with prior research which has emphasized the
transformative potential of PBL in enhancing student autonomy, reflective thinking, and applied
problem-solving capacity [13].

Beyond quantitative improvement, the qualitative data suggest that PBL technologies contribute
meaningfully to students’ professional identity formation and motivation. Learners reported increased
confidence in navigating complex instructional scenarios and a stronger sense of preparedness for the
demands of inclusive education environments. This echoes the findings of H. Suwono, K. E. Dewi, who
highlighted that PBL, when blended with online modalities, enhances student motivation, scientific
communication skills, and higher-order thinking in diverse educational contexts [14].

The successful application of PBL in this study was supported by three interlocking instructional
modalities: (1) guided problem-solving activities and case studies anchored in real-world special
education practice; (2) technology-mediated learning environments such as virtual simulations,
interactive diagnostic tools, and collaborative platforms; and (3) structured opportunities for reflective
practice, enabling students to connect theoretical frameworks with practical application. These
dimensions align with prior models that advocate for a combination of scaffolded facilitation, learner
agency, and experiential immersion as key to meaningful professional learning [15]

The effectiveness of the PBL approach was also contingent upon several pedagogical conditions.
Chief among them was the careful design of problem scenarios — they needed to be realistic,
developmentally appropriate, and sufficiently complex to elicit sustained inquiry and collaborative
negotiation. Additionally, learner motivation emerged as a mediating variable in the success of the
intervention. This is in line with research indicating that meaningful engagement in PBL environments
is significantly enhanced when students perceive tasks as relevant, challenging, and conducive to
personal growth [16].
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To ensure both depth and breadth of learning, this study employed a multi-tiered model of PBL
implementation:

« In lecture-based formats, instructors framed core concepts and posed diagnostic challenges, while
encouraging active student questioning and preliminary solution proposals.

« In partially guided formats, students engaged in small-group problem-solving under the direction
of instructors who facilitated learning through carefully sequenced, inquiry-driven questioning.

e In independent research contexts, students formulated their own problem inquiries and
investigated solutions through coursework, capstone projects, or case study analyses, culminating in
feedback-driven evaluation.

Another notable finding of this study is the resilience-building function of PBL. Students reported
that repeated exposure to ambiguous, cognitively demanding scenarios encouraged persistence,
adaptability, and self-direction. Rather than disengaging in the face of difficulty, participants described
the learning environment as one in which overcoming obstacles became central to their growth. This
supports L.S. Vygotskian perspectives on the role of cognitive dissonance in developmental learning, as
well as D.A.Kolb’s experiential learning theory, which situates challenge and reflection as dual engines
of transformative education.

Taken together, these outcomes confirm that the integration of problem-based learning technologies
is not merely a didactic innovation, but a paradigm shift in professional preparation, particularly in fields
where responsiveness, diagnostic acumen, and collaboration are essential. This pedagogical orientation
prepares special education teachers not only to transfer knowledge but to construct situated solutions to
emergent classroom challenges.

Based on the theoretical analysis and experimental evidence, several key conclusions can be drawn:

1. The application of problem-based learning significantly enhances special education students’
capacity to conduct corrective and developmental interventions, collaborate with parents, and
implement context-specific diagnostic strategies.

2. PBL fosters intrinsic motivation, strengthens professional commitment, and stimulates positive
attitudes toward the teaching profession.

3. The efficacy of PBL depends critically on the instructional design — especially the realism of
problem scenarios, the quality of teacher facilitation, and the balance between guidance and autonomy
in learner engagement.

It is important to acknowledge the study’s limitations. Given the complexity of the research topic and
the scope of available resources, the investigation was necessarily constrained to a single instructional
framework within a single institutional context. Future research should expand this inquiry across
diverse settings and explore longitudinal outcomes, including in-service applications and the impact on
learner outcomes in inclusive classrooms.

Nonetheless, the present study contributes meaningful empirical and theoretical insights into the
preparation of special education teachers through innovative pedagogical design. As the demands of
inclusive education continue to evolve, so too must the models through which educators are trained.
Problem-based learning — particularly when strategically integrated with digital technologies — offers a
promising pathway for cultivating the reflective, resilient, and responsive professionals needed in
today’s educational landscape.

Conclusion. The present study investigated the pedagogical efficacy of problem-based learning
(PBL) technologies in the professional training of special education teachers. The integration of PBL
into the curriculum — supported by digital simulations, collaborative platforms, and real-world problem
scenarios — significantly enhanced students’ professional competencies, particularly in diagnostic
reasoning, corrective intervention design, and collaborative practice. Quantitative results demonstrated
substantial and statistically significant improvements in the experimental group compared to the control
group, while qualitative findings revealed increased motivation, autonomy, and professional identity
formation among participants exposed to the PBL model.

These outcomes underscore the transformative potential of learner-centered, technology-supported
methodologies in developing the complex skill sets required for inclusive education. Moreover, the
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study affirms that PBL, when implemented through a balanced blend of guided instruction, authentic
problem engagement, and reflective inquiry, can foster not only technical proficiency but also critical
thinking, creativity, and resilience — competencies that are essential for future educators operating in
dynamic, diverse learning environments.

However, several limitations must be acknowledged. First, the scope of the study was limited to a
single institutional context with a relatively small sample size, which may constrain the generalizability
of the findings. Second, the duration of the intervention, though sufficient for initial analysis, may not
fully capture the long-term retention or transferability of competencies developed through PBL. Third,
while qualitative data provided valuable insights into student perceptions and experiences, it was based
on self-reported reflections, which may be subject to social desirability or bias. Furthermore, the study
did not explore the direct impact of teacher preparedness on student outcomes in inclusive classrooms,
an important dimension for future inquiry.

In light of these limitations, several recommendations are proposed. Future research should expand
the sample size and include multiple institutions to enhance external validity. Longitudinal studies are
also warranted to investigate the sustainability of PBL-induced competencies over time and in
professional field settings. Additionally, future investigations might explore differentiated PBL models
tailored to specific categories of special needs education, examining how adaptive technologies and
problem complexity levels can be optimized for diverse learner profiles.

For practitioners and curriculum designers, the study highlights the importance of embedding
structured, technology-enhanced problem-solving tasks within teacher education programs. Designing
realistic, open-ended scenarios; fostering peer collaboration; and ensuring consistent reflective practice
should be central to professional preparation frameworks. Moreover, faculty training in PBL facilitation
and digital tool integration is essential for maintaining instructional quality and alignment with inclusive
education goals.

In conclusion, the findings of this study contribute to a growing body of literature that positions
problem-based learning not merely as a method, but as a paradigm capable of reshaping teacher
education. When designed and implemented thoughtfully, PBL technologies have the potential to
produce reflective, competent, and resilient educators prepared to meet the evolving challenges of
contemporary special education.

References:

1. Silva D., Prates S., Ribeiro S. As Novas Tecnologias e aprendizagem: desafios enfrentados pelo professor na sala de
aula - Universidade Federal de Santa Maria, 2017 - p.107-107 https://doi.org/10.5007/1980-3532.2016n15p107

2. Ertmer A.P. Teacher pedagogical beliefs: The final frontier in our quest for technology integration?//Springer
Science+Business Media. — 2005. - Me53(4) - p. 25-39 https://doi.org/10.1007/bf02504683

3. Ellsworth J.N., Hedley N.C. What's new in technology? Integrating technology: current directions//Taylor & Francis. —
1993. - Ne9(4) - p. 377-380 https://doi.org/10.1080/1057356930090409

4. Ottenbreit-Leftwich A. "Evolution of Teachers’ Technology Integration Knowledge, Beliefs, and Practices: How Can
We Support Beginning Teachers Use of Technology?//Taylor & Francis. — 2018. - MNe50(4) - p. 282-304.
https://doi.org/10.1080/15391523.2018.1487350

5. Learning Technology Effectiveness (no date). Available at: https://tech.ed.gov/wp-content/uploads/2014/11/Learning-
Technology-Effectiveness-Brief.pdf.

6. Semper O., Akrivou K., Scalzo G. Educational Implications That Arise From Differing Models of Human Development
and Their Repercussions on Social Innovation - Frontiers Media, 2019 - Ne4. https://doi.org/10.3389/feduc.2019.00139

7. Koichu B. Problem posing in the context of teaching for advanced problem solving //Elsevier BV. — 2019. - N2/02 - p.
101428-101428. https://doi.org/10.1016/j.ijer.2019.05.001

8. Dang G. Problem-Driven Teaching: Estimating the Population from a Sample. - 2023
https://doi.org/10.3390/iocma2023-14431

9. Belland R.B. Technology Applications to Support Teachers’ Design and Facilitation and Students’ Participation in
PBL - 2019 - p. 411-431. https://doi.org/10.1002/9781119173243.ch18

10. Johnson D.Z. College student misbehaviors: an exploration of instructor perceptions//Taylor & Francis. — 2016. -
Ne66(1) - p. 54-69 https://doi.org/10.1080/03634523.2016.1202995

11. Masuku P.K., Mupawose A. Students’ experiences of using a writing-intense programme to facilitate critical thinking
skills on an online clinical training platform: A pilot study//AOSIS. — 2022. - Ne69(2) https://doi.org/10.4102/sajcd.v69i2.919

12. Bahri S., Meisuri M. Enhancing Students’ Drama Performance: A Process Approach - 2020. - Ne3(1) - p. 454-460
https://doi.org/10.33258/birle.v3i1.840

167



https://doi.org/10.5007/1980-3532.2016n15p107
https://doi.org/10.1007/bf02504683
https://doi.org/10.1080/1057356930090409
https://doi.org/10.1080/15391523.2018.1487350
https://doi.org/10.3389/feduc.2019.00139
https://doi.org/10.1016/j.ijer.2019.05.001
https://doi.org/10.3390/iocma2023-14431
https://doi.org/10.1002/9781119173243.ch18
https://doi.org/10.1080/03634523.2016.1202995
https://doi.org/10.4102/sajcd.v69i2.919
https://doi.org/10.33258/birle.v3i1.840

Abaii ameinoazer Kas¥I1V-y XABAPIIBICHI «Iledazozuka zvinvimoapsly cepusicol, Ne3(87), 2025 .

13. Sugeng B., Suryani W.A. Enhancing the learning performance of passive learners in a Financial Management class
using Problem-Based Learning //University of Wollongong. — 2020. - Nel7(1) - p. 60-79 https://doi.org/10.53761/1.17.1.5

14. Suwono H., Dewi K.E. Problem-based learning blended with online interaction to improve motivation, scientific
communication and higher order thinking skills of high school students - American Institute of Physics, 2019 — p. 85
https://doi.org/10.1063/1.5094001

15. Hmelo-Silver C.E. Problem-based learning: What and how do students learn? // Educational Psychology Review. —
2004. —Vol. 16, No. 3. — P. 235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

16. Hung W. Theory to reality: A few issues in implementing problem-based learning // Educational Technology Research
and Development. — 2011. — Vol. 59. — P. 529-552. https://doi.org/10.1007/s11423-011-9198-1

MPHTH 14.01.79 https://doi.org/10.51889/2959-5762.2025.87.3.015

Bamsawosa U.B., YO Jlowwibexos A.5., > 2 Kpusey O.4.,*
Tineybepeenosa HIK.,> 2 Veuna KA. 4

YHAO «Topaiizvipos ynueepcumemy, 2.Ilaénooap, Kasaxcman
2Kasaxckas akademus: chopma u mypuzma, 2.Anmamol, Kazaxcman
S Akmrobuncruil evicuutl aepapro-mexnuneckuii koinedxuc um. b.bepcuesa, 2. Akmobe, Kazaxcman
* HAO Espasuiickuti nayuonanbuwul yuusepcumem um. JI.H.T'ymunesa, 2. Acmana, Kazaxcman

MUDPOBAS MOIJIEPKKA ®U3NUYECKOHN KYJILTYPBI CTYJIEHTOB

AHnnomayus

B craTtpe npencTaBieHBl UCCIICIOBAHNS TI0 BEISIBJICHHIO BIMSHUS IH(PPOBBIX TEXHOJIOTHI Ha (DH3HIECKYIO aKTUBHOCTD U
MOTHBAIIMIO 3aHUMAIOMIMXCSA. B mocienHue rofbl MOSBHIOCh MHOXKECTBO PA3HOOOPA3HBIX MPWJIOKCHHM, B TOM YHCIIC
HCTIOJIb3yeMbIC B 00J1aCTH (HU3MIECKON KYJIBTYphI U cropTa. M Bce Oosbliiee KOJMYECTBO MOJBb30BaTENCH pa3HOTO BO3pacTa
MPUMCHSIOT MOOWJIBHBIC MPUIOKEHHS Uil (PU3UYCCKOTO COBEPIICHCTBOBAHMS W TOBBIIICHHS HHTEpPECa K 3aHATHSIM
(bu3UYCCKIM yIpaKHEHHAMHA. MOOHIbHBIC MPUIIOKEHHS TOTYYMIN OOJIBIIYIO MOMYJIAPHOCTh B MOJIOAC)KHO CpeJie U CTaIn
YaCThIO MX MMOBCEIHEBHOM KU3HH, UTO TIOCITYKIJIO OCHOBOW MPOBEICHUS TIEIarOTMUECKOT0 HCCIIEA0BAHNS C TIENBIO TT0100pa
1 aHAJH3a UX BO3ICHCTBUSA HA (PU3NUECKYIO U MOTHBAIIOHHYIO aKTHUBHOCTD CTY/ICHTOB B paMKax YueOHBIX 3aHATHIH. CTaThs
OCHOBaHA Ha pe3yJIbTaTaX HCCICIOBAHUS, MPOBEJICHHOTO B KOHTEKCTE YIPABIIEMOTO IIEIAaroruieckKoro SKCIICPUMEHTa,
HMEIOIIET0 TPUKJIAIHON XapaKTep ¢ UCIIOIb30BaHHEM HAayJIHBIX, ITEarOTMIECKUX METO/IOB 1 MATEMAaTHUECKOTO aHAIH3a.

[pakTrdeckas IEHHOCTh MPOBEICHHOTO IIEIATOTHMYECKOT0 HCCIICNOBAHUS JOKAa3hIBACT B3aHMMOBIMSHUC NPHUMCHEHHUS
MOOWIBHBIX TIPUIOKEHHH Ha (PU3MUECKOE COCTOSHHE W BOBJICYCHHOCTH 3aHMMAIOIIMXCS B Ipolece (HU3MIECKOro BOCIIH-
TaHWUS, YTO CIIOCOOCTBYET MOBBIIICHHUIO A(PPEKTHBHOCTU MPOBE/ICHUS 3aHATHH (hU3MYecKo KynabTypoil. Kpome 3toro, mpu-
MEHEHHE MOOWJILHBIX TEXHOJOTUH COTJIACHO JIAaHHBIM JKCIEPHMEHTa, TI03BOJISIET PEan30BaTh WICK JIMYHOCTHO-OPUEH-
THUPOBAHHOTO TI0JIX0/Ia B TIPETIOIABAHNH JIUCITUTIIHHBI « Dr3HYecKast KyJIbTypay.

KiaroueBble ciioBa: 1u()pOBbIe TEXHOIOTHH, MOOMIIbHBIC MPUIIOKEHHE, (DU3HMUYECKass aKTHBHOCTh, MOTHBAIIMS, PaboTo-
CIOCOOHOCTB.

U.B.Bamswosa, "> A.B JJowwibexos,> 2 O.A.Kpusey, *
HJK.Treybepeenosa, > XK.A.Yeuna *
! KeAK «Topaiievipos ynusepcumemy, ITasnooap x, Kazaxcman
2 KeAK Kazax cnopm dicane mypusm akademuscol, Amvmamol x, Kazaxcman
3 [11. Bepcues amuinoazwl Akmebe scoeapbl azpapivik-mexHukanvix Koaneoaici, Axkmebe x, Kazaxcman
4 KeAK Eypasus ynmmul ynueepcumemi, Acmana x, Kaszaxcman

CTYAEHTTEPAIH JEHE IIBIHBIKTBIPYBIH TU®PJIBIK KOJIJIAY

Anoamna
Makanaia mudpIbIK TeXHOIOTHSUIAPABIH IIYFBUTIAHYIIBLIAPIBH JIeHe OCIICEH/IUIIrI MCH YOXKIEMECIHE 9CepiH aHBIKTay
OoiibIHIIA 3epTTeyIIep YChIHBUFAaH. COHFBI KBUIIAPHI KONITEreH 9PTYPIIi KOChIMINIANIAP, OHBIH ITiHE ICHE IIBIHBIKTHIPY JKOHE
CHOPT callachlHIA MaiJaTaHBUIATBIH KOCHIMINIANAP TMaina OOJAbL. OPTYpIi KAaCTarbl MalalaHyIIbUIAPABIH KeOi JeHe
IIBIHBIKTHIPYIBI KETULTIPY JKOHE JCHE JKATTBHIFYJaphIMEH aWlHaJbICyFa KBI3BIFYIIBUIBIFBIH apTTHIPY YIIH MOOMIBII
KOCBIMIIIAJIAp bl KoJIIaHa bl MOOWIBAIK KOCKIMILIATIAP XKACTap OPTACHIHAA YIIKEH TAaHBIMAJIBIKKA He OOJIIBI )KOHE OJapIbIH
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