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This study addresses the gap between traditional informatics teacher training
in Kazakhstan and the practical demands of modern classrooms. It explores
the integration of dual education and the informaticedu.kz digital platform as
a means to enhance methodological and practical competencies among
future teachers. A mixed-methods design was used, involving 24 students
from Pavlodar Pedagogical University. Data were collected through
structured questionnaires and qualitative interviews. Quantitative responses
were analyzed using descriptive statistics, t-tests, and correlation analysis,
while qualitative data underwent thematic analysis. The findings showed
that the platform significantly supported lesson planning and methodological
development, particularly among 4th-year students who rated the tool more
positively than 3rd-year students. High correlations were found between
understanding lesson structure and effective planning. However, participants
reported a lack of interactive content such as case studies and problem-
solving tasks. The results suggest that integrating dual education with
specialized digital platforms enhances informatics teacher training. Still, to
maintain relevance and effectiveness, platforms must evolve to include more
interactive and adaptive features tailored to different training stages.
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1. INTRODUCTION

In Kazakhstan, the growing demands of a modern labor market have heightened the need for
innovative approaches to teacher training, particularly in the preparation of informatics educators. Recent
studies highlight a persistent disconnect between the competencies offered by higher education institutions
and the expectations of employers regarding practical readiness and adaptability of graduates [1]. This
misalignment is particularly evident in informatics education, where university graduates often lack the
applied digital and pedagogical skills required in real-world environments. To address these challenges, the
dual education model—defined as the structured integration of academic instruction with hands-on
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professional training—has been increasingly recognized for its potential to foster professional mobility and
readiness among future educators [2]. This approach supports the formation of socially and professionally
mobile individuals by linking universities more closely with employers. Moreover, this model aligns with the
State Program for the Development of Education and Science (2020-2025), which prioritizes enhancing the
quality and competitiveness of teacher training programs to strengthen the nation’s human capital [3].

Dual education is a structured form of education that integrates classroom-based theoretical learning
with workplace-based practical training, typically in close partnership with industry stakeholders [4].
Globally, dual education models have been extensively implemented in countries like Germany, Austria, and
Switzerland, where they have successfully aligned education with labor market needs [5], [6]. These systems
provide students with structured, practice-oriented training that ensures a seamless transition from education
to professional practice. Inspired by these models, Kazakhstan has begun to integrate dual education into its
vocational education system and is now extending these efforts into higher education to meet evolving
professional demands [7], [8].

This study addresses the scientific question of how the integration of dual education and specialized
educational platforms can enhance the training of future informatics teachers in Kazakhstan. Specifically, it
investigates whether these approaches effectively bridge the gap between traditional teacher education and
the advanced competencies required in secondary and higher education. Informatics education in Kazakhstan
faces a significant gap between secondary school curricula and the advanced competencies required in higher
education, such as algorithmic thinking, programming, and digital literacy [9]. By exploring the use of the
informaticedu.kz platform, this research examines how educational technologies can enhance the readiness of
future informatics teachers, both theoretically and practically.

The study aims to evaluate how the integration of dual education and specialized platforms can
address these gaps by enhancing teacher training quality and bridging the divide between academic learning
and workplace requirements. This research is particularly significant in the context of Kazakhstan’s evolving
educational landscape, where digital literacy and practical training have become essential for preparing
teachers to meet the needs of the 2lst-century classroom. Furthermore, it identifies critical barriers to
implementation and offers insights into how technological solutions can contribute to Kazakhstan’s
educational reform. The novelty of this study lies in being the first in Kazakhstan to implement and evaluate
a subject-specific digital platform developed by the authors (informaticedu.kz) within a dual education
framework for informatics teacher training, thus bridging theoretical instruction and practical school
experience.

2. LITERATURE REVIEW

In Kazakhstan, reform efforts in teacher education have increasingly turned to dual education as a
response to the disconnect between theoretical instruction and the digital economy’s practical demands [10].
Dual education refers to a structured model that combines classroom-based academic training with
supervised workplace experience, often in collaboration with industry stakeholders [2], [11]. While
Kazakhstan is still developing its national framework, dual education has long been institutionalized in
countries such as Germany, Austria, and Switzerland. There, the model has effectively aligned education
with labor market needs, reducing youth unemployment and enhancing graduates’ job readiness [12], [13].
Dual education originated in Germany during the early 20th century as part of Georg Kerschensteiner’s
“labor school” model, emphasizing the importance of vocational training [14].

The sustainability of dual education relies on structured and ongoing collaboration between
universities and industries, fostering mutual benefits and alignment with market demands. Financial support
from governments and employers plays a crucial role in its success. For instance, the German Council for
Science and Humanities has emphasized aligning dual education programs with evolving labor market
demands to ensure their long-term relevance [12]. In contrast, Kazakhstani initiatives face systemic
challenges—such as limited institutional capacity and inconsistent employer involvement—hindering
sustainable implementation at the higher education level [10], [15], [16].

Although Kazakhstan has made promising strides in vocational settings, efforts to scale dual
education to universities have revealed structural weaknesses. The ERASMUS+KAZDUAL project (2021)
represents a strategic initiative to address these gaps by embedding dual education models within university
frameworks [17], [18]. This shift reflects an effort to adapt successful European principles to Kazakhstan’s
unique policy and economic context.

Technology-enhanced learning is a key enabler in this reform process. While GeoGebra and similar
digital tools have proven effective in science, technology, engineering, and mathematics (STEM) education
globally [19], [20], the deployment of informatics-specific platforms like informaticedu.kz has aimed to
improve both pedagogical practice and digital fluency in teacher training [21]. Yet, a comparative look
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suggests that while international platforms often emphasize interactivity and learner autonomy, Kazakhstan’s
current tools are still evolving in functionality.

Informatics education is critical in Kazakhstan’s digital economy, yet it remains underdeveloped in
secondary schools, where curricula often focus on basic computing skills rather than advanced topics like
programming or information modelling [22], [23]. The dual education approach, supported by specialized
platforms, addresses these gaps by providing future teachers with access to advanced tools and real-world
experience. Research highlights the importance of equipping informatics teachers with competencies in
programming, networking, and digital literacy to prepare students for the demands of a globalized economy
[24]. However, traditional teacher training programs often fail to integrate these skills with practical
applications, underscoring the need for reform through dual education models.

The success of dual education in informatics relies heavily on the use of educational platforms that
support both theoretical and practical learning. In Kazakhstan, various domestic systems and platforms, such
as e-learning CDT, Univer, Platonus, and SmartUniversity, have been developed to facilitate this integration
[25]. These platforms offer tools like electronic textbooks, lesson planning resources, and methodological
support, enabling future teachers to design effective lesson plans, expand their pedagogical strategies, and
enhance their practical teaching skills. However, studies reveal limitations in the platform’s content diversity,
highlighting the need for more interactive resources such as case studies, problem-solving tasks, and
collaborative tools [26]. Expanding these features can significantly enhance the platform’s impact on teacher
training and better prepare educators for the complexities of modern classrooms.

Mentorship is a key component of dual education, bridging the gap between theoretical knowledge
and real-world application [27], [28]. In Kazakhstan, the lack of strong partnerships between universities and
industries limits the effectiveness of this mentorship. Employers often report that graduates lack practical skills,
reinforcing the need for stronger collaboration between educational institutions and the private sector [29].

Addressing these challenges requires robust legal frameworks and financial incentives to encourage
industry participation. The integration of mentorship programs within dual education can provide students
with the guidance needed to succeed in professional environments, ensuring a smoother transition from
academia to the workforce. Kazakhstan’s participation in international projects, such as ERASMUS+ and the
German-Kazakh Vocational Education Project (GeKaVoc), has provided valuable insights into implementing
dual education [17]. These collaborations emphasize the importance of aligning educational reforms with
global best practices while tailoring them to local contexts. Future efforts should focus on expanding the use
of digital platforms, fostering stronger university-industry partnerships, and addressing legal and financial
barriers. By adopting these strategies, Kazakhstan can fully realize the potential of dual education in
transforming teacher training and preparing educators for the demands of the digital age.

3. METHOD

A mixed-methods approach was employed in this study, integrating qualitative and quantitative data
collection techniques to provide a comprehensive evaluation of the informaticedu.kz platform within the dual
education framework. This design was selected to balance the breadth of quantitative data with the depth of
qualitative insights, ensuring robust triangulation, and a nuanced understanding of platform effectiveness. The
design included structured interviews to gather in-depth insights into participants’ experiences and a structured
questionnaire to quantitatively assess the platform’s effectiveness. This combination allowed for the
triangulation of findings, enhancing the validity and reliability of the results. To systematically explore the
impact of dual education and digital platforms on informatics teacher training, the research specifically
investigates the question: how does the integration of dual education and a specialized educational platform
enhance the preparation of future informatics teachers? Addressing this inquiry required an assessment of both
quantitative and qualitative dimensions, ensuring a holistic understanding of the platform’s effectiveness.

The study was conducted with 24 students from Pavlodar Pedagogical University enrolled in the
“6B01530 informatics” program during the 2023-2024 academic year. These students, in their 3rd and 4th
years of study, participated in a dual education system that combined theoretical training at the university
with practical teaching experiences at secondary schools No. 2 and No. 46 in Pavlodar City. Participants
were selected using purposive sampling to ensure they had sufficient exposure to both theoretical coursework
and real-world school placements, aligning with the goals of the study. To minimize confounding variables,
all participants followed the same curriculum and platform access within the same academic setting, reducing
instructional, and contextual variability. Although the sample size is limited, it aligns with qualitative
research standards where in-depth insights are prioritized over broad generalizability. The participants were
selected to ensure a balanced representation of both theoretical and practical training experiences, allowing
for a meaningful evaluation of the platform’s effectiveness. Future studies could expand the sample size to
increase generalizability.
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The informaticedu.kz platform, developed by the authors in 2022, played a central role in this study.
This platform was designed to support dual education by offering resources such as electronic textbooks,
video lectures, webinars, interactive tools, and methodological support. It includes seven sections, each
aimed at addressing specific aspects of informatics teacher training. The platform served as a bridge between
theoretical university training and practical school placements. For instance, electronic textbooks aligned
with university curricula provided foundational knowledge, while lesson planning tools and interactive
modules were applied during school placements to create and deliver informatics lessons. Feedback from
school mentors helped students refine their teaching methods. The study’s 24 participants were the first
cohort to fully integrate the platform into their training, using it across both university coursework and
practical applications in schools. This unique integration allowed for an evaluation of its effectiveness in
bridging theoretical and practical training gaps. The study utilized two primary instruments:

- Structured questionnaire: designed to measure the perceived effectiveness of the informaticedu.kz
platform, the questionnaire included 10 key factors related to lesson preparation, methodological support,
and the integration of theoretical and practical learning. Respondents rated these factors on a Likert scale
from 1 (low importance) to 10 (high importance).

- Structured interviews: conducted to complement the questionnaire, these interviews explored participants’
qualitative experiences with the platform, identifying strengths, limitations, and areas for improvement.
The structured format ensured consistency across responses, enabling systematic analysis.

To ensure content validity, the structured questionnaire was reviewed by 2 experienced computer
science educators who assessed its relevance, clarity, and alignment with the study objectives. Feedback from
this expert panel led to minor revisions in item phrasing and structure. Internal consistency reliability was
assessed using Cronbach’s alpha, which yielded an overall value of 0.87, indicating a high level of reliability.
Individual items showed strong consistency, with alpha coefficients ranging from 0.81 to 0.88.

Data were collected over a four-week period in 2024. The questionnaire was administered
electronically via Google Forms, allowing participants to respond at their convenience, and it was piloted
with a small subset of students to confirm clarity and reliability before full deployment. Interviews were
conducted in person and recorded for transcription and analysis. To ensure methodological rigor, interviews
were transcribed verbatim and thematically coded by two independent researchers; inter-rater reliability was
calculated, and key themes were validated through member checking with selected participants. Throughout
the study, ethical principles of informed consent, confidentiality, and anonymity were strictly observed and
approved by the institutional ethics committee. The data analysis comprised three key steps:

— Descriptive statistics: mean values and standard deviations were calculated for each of the 10 factors
assessed in the questionnaire to provide an overall understanding of participants’ ratings.

- Comparison testing: independent t-tests were performed to examine differences in perceptions between
3rd- and 4th-year students regarding the platform’s features.

— Correlation analysis: Pearson’s correlation coefficients were used to explore relationships between the
factors assessed, highlighting key connections, such as how understanding lesson structure related to
methodological support.

Qualitative data from the interviews were thematically analyzed to identify recurring themes and
participant insights. This analysis focused on extracting meaningful patterns related to the platform's
usability, impact on teacher training, and areas requiring improvement. The structured questionnaire
underwent expert review by two experienced computer science educators to ensure content validity.
Additionally, Cronbach’s alpha was used to assess the internal consistency of the questionnaire, yielding an
overall reliability score of 0.87, indicating a high degree of reliability. Reliability testing for individual
factors also confirmed strong internal consistency, with alpha values ranging from 0.81 to 0.88.

This study involved a purposive sample of 24 informatics students, which, although relatively small,
aligns with standards for mixed-methods and exploratory research aimed at gaining in-depth insights rather
than statistical generalizability. Similar sample sizes have been used effectively in educational pilot studies
where context-specific evaluation is prioritized [30], [31]. Nevertheless, we acknowledge that the limited
sample constrains the generalizability of findings. This limitation is explicitly recognized in the discussion
and conclusion, and we recommend future research with larger, more diverse cohorts to validate and extend
the present results.

4. RESULTS

This section presents the findings from the analysis of the questionnaire responses and structured
interviews. The results are organized into descriptive statistics, comparison analysis, correlation analysis, and
reliability testing. Descriptive statistics were calculated to summarize participants’ perceptions of the
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informaticedu.kz platform across 10 factors, as demonstrated in Table 1. These results highlight the
platform’s strengths and areas for improvement in enhancing informatics teacher training. Participants rated
the platform highest for its ability to assist in creating well-thought-out lesson plans (M=7.833, SD=1.167)
and for providing prompt methodological support (M=7.333, SD=1.274). Conversely, the platform was rated
lowest in terms of making lesson preparation easier (M=2.917, SD=1.381) and offering advantages over
other resources (M=3.125, SD=1.296).

Table 1. Descriptive statistics for the 10 factors

Opinion statement Mean  Std. Deviation
Ready-made samples of computer science lessons made my preparation easier 2917 1.381
1 did not notice particular advantages of this platform compared to other resources 3.125 1.296
The platform helped me to understand the structure of a computer science lesson 6.208 0.833
The platform allowed me to expand my ideas about teaching methods 3.167 1.523
The platform helped me create well-thought-out informatics lesson plans 7.833 1.167
Working with the platform focused my attention on key aspects of lesson preparation ~ 3.708 1.197
The platform helped me develop unique lesson projects 5.792 2.167
The platform provided prompt methodological support 7.333 1.274
The platform helped me account for different components in planning lessons 6.917 1.213
The platform reduced the time needed for lesson preparation 4.792 1.444

Independent t-tests were conducted to explore differences between the responses of 3rd- and
4th-year students, as seen in Table 2. No significant differences were observed for other factors, including
methodological support and lesson planning. The analysis revealed significant differences in two key areas:

- Ready-made samples of lessons: 4th-year students rated this feature significantly higher (t=2.12, p=0.039).
- Expansion of ideas about lesson structure: 4th-year students again provided higher ratings (t=2.31,
p=0.029).

Table 2. Comparison of year 3 vs year 4 students’ perceptions

Comparison groups T-Statistic  P-Value  Degrees of freedom  Effect size (Cohen’s d)
Ready-made samples of lessons 2.12 0.039 22 0.45
Platform helped in lesson preparation 1.89 0.072 22 0.38
Platform expanded ideas about lesson structure 2.31 0.029 22 0.48
Created well-thought-out lesson plans 0.98 0.336 22 0.20
Prompt methodological support 245 0.021 22 0.52

Pearson’s correlation coefficients were calculated to examine relationships between the 10 factors,
as shown in Figure 1. These findings suggest that improving one aspect of the platform, such as lesson
structuring, may positively influence other related features, like lesson planning. Strong positive correlations
were observed between:

— The platform’s ability to expand ideas about lesson structure and creating well-thought-out lesson plans
(r=0.60, p<0.01).
- Ready-made samples and prompt methodological support (r=0.35, p<0.05).

A visual analysis of the mean importance ratings for each educational platform feature, as shown in
Figure 2, provides further insight into participants’ perceived utility of the informaticedu.kz platform. The
most highly rated feature was the platform’s capacity to assist in creating well-thought-out lesson plans,
followed closely by its ability to provide prompt methodological support. These findings underscore the
platform’s effectiveness in enhancing instructional planning and professional preparation. Other highly
valued features included improved adaptability in lesson planning, support in understanding lesson structure,
and the development of unique lesson projects, indicating that the platform contributes meaningfully to both
procedural, and creative dimensions of teacher training. Conversely, the lowest-rated features were “ready-
made samples made preparation easier” and “no particular advantages compared to other resources”,
suggesting that users perceived limited benefits from passive content and expressed a preference for more
interactive, customizable, or practice-oriented tools. The relatively low scores for expanding ideas on
teaching methods and focusing attention on key lesson elements further indicate that while the platform
supports core planning tasks, it may lack features that actively stimulate pedagogical creativity or
self-reflection. Overall, the visual data representation aligns with the quantitative findings and emphasizes
the need for continued development of interactive and dynamic content to maximize training effectiveness.
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Figure 1. Cognitive process dimension
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Figure 2. Mean importance ratings of educational platform features

Cronbach’s alpha was calculated to evaluate the internal consistency of the structured questionnaire,
as shown in Table 3. The overall reliability score was 0.87, indicating high reliability. Individual items
demonstrated strong consistency, with Cronbach’s alpha values ranging from 0.81 to 0.88. This confirms the
reliability of the instrument in assessing participants’ perceptions of the platform.
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Table 3. Cronbach’s alpha results for questionnaire factors

Factor Cronbach’s alpha
Ready-made samples of computer science lessons 0.85
Platform helped in understanding lesson structure 0.83
Expanded ideas on methods for building lessons 0.87
Created well-thought-out informatics lesson projects 0.82
Focused attention on key aspects of lesson preparation 0.84
Abandoned typical lesson plans in favor of unique ones 0.86
Provided prompt methodological support 0.81
Considered various lesson components 0.88
Reduced time needed to prepare interactive lessons 0.83
Overall Cronbach’s alpha 0.87

5. DISCUSSION

The findings of this study highlight the effectiveness of integrating dual education and the
informaticedu.kz platform in preparing future informatics teachers in Kazakhstan. This section interprets the
results, discusses their implications, and identifies areas for improvement.

5.1. Pedagogical implications

The dual education model demonstrated its ability to bridge the gap between theoretical knowledge
and practical skills, addressing one of the core challenges in traditional teacher training. The platform’s
strengths, particularly in facilitating lesson planning and providing methodological support, indicate
that combining dual education with technological solutions significantly enhances professional readiness.
These findings align with global practices that emphasize the importance of real-world applications in
education [5], [32].

Importantly, the strong correlation between competencies like lesson structuring and methodological
clarity indicates that the platform is not only delivering resources but also reinforcing foundational teaching
practices. However, the current reliance on pre-structured materials may inadvertently limit creative lesson
adaptation. Future iterations should promote customizable content to cultivate both procedural competence
and pedagogical flexibility.

5.2. Platform limitations and student progression

Despite its strengths, participants reported that the platform did not clearly outperform other existing
resources, particularly in terms of simplifying lesson preparation. This may reflect the platform’s limited
interactivity—currently focused on static resources like e-textbooks and guides. Student feedback identified a
need for more dynamic tools, including problem-based learning modules, collaborative exercises, and case
simulations.

Interestingly, 4th-year students rated some features—like ready-made lesson samples—higher than
3rd-year students. This may suggest that pedagogical maturity influences platform engagement. As students
advance, they seem to better recognize and utilize scaffolded content. These findings imply that differentiated
features by academic level could optimize training impact.

5.3. Scalability and transferability

While the study focused on informatics education, its implications extend to broader teacher training
reforms. The dual education framework, supported by platforms like informaticedu.kz, offers a viable model
for scaling technology-enhanced teacher preparation across STEM fields. It also aligns with Kazakhstan’s
national strategy for digital transformation in education [3], [9], [11]. For institutions aiming to adopt similar
models, it is crucial to continuously refine platform design based on user feedback and instructional need.
This includes incorporating modular resources that promote both individual and group learning while
maintaining alignment with curricular standards.

5.4. Limitations and future research

Several limitations constrain the study’s generalizability. The sample size of 24 students, though
sufficient for qualitative insights, limits broader application. Additionally, the study was confined to a single
platform and did not examine long-term retention or transfer of skills into classroom practice.

Future research should include longitudinal tracking to measure the durability of outcomes and
extend the sample across multiple institutions. Moreover, integrating emerging features—such as Al-based
feedback tools or gamification—may enhance engagement and learning depth. Comparative studies with
other platforms would further contextualize the observed impacts.

This study confirms the value of integrating dual education with advanced educational platforms in
preparing future informatics teachers. By addressing both theoretical and practical dimensions, these
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approaches equip educators with the skills and knowledge necessary for success in a rapidly evolving
educational landscape. However, continuous development of the platform and its content is essential to
ensure that it remains responsive to the needs of students and the broader demands of education in
Kazakhstan.

6. CONCLUSION

This study highlights the significant potential of integrating dual education with specialized
educational platforms, such as the informaticedu.kz platform, in preparing future informatics teachers in
Kazakhstan. The dual education model effectively bridges the gap between theoretical knowledge and
practical application, addressing one of the major challenges in traditional teacher training. The platform was
found to be particularly effective in supporting structured lesson planning and providing methodological
guidance, both of which contribute directly to enhanced teaching competency and professional readiness.

However, the study also revealed areas for improvement. The platform’s limited content diversity
and lack of interactive features were identified as significant shortcomings. Expanding the platform to
include resources such as interactive tasks, case studies, and problem-solving exercises would enrich the
learning experience and better align with the evolving needs of modern education.

The study emphasizes the importance of tailoring the platform’s features to different stages of
teacher training, as perceptions of its usefulness varied between 3rd- and 4th-year students. Specifically,
more advanced students valued features related to ready-made lesson samples and expansion of lesson ideas,
suggesting that training tools should adapt to pedagogical maturity levels. Ultimately, the integration of dual
education and advanced educational platforms aligns with Kazakhstan’s broader educational reform goals,
fostering innovation, and improving the quality of teacher training. To sustain and build on these gains,
ongoing development of educational resources and continuous collaboration between educational institutions,
industries, and policymakers are essential. Future research should focus on scaling these findings, exploring
long-term impacts on professional teaching careers, and integrating emerging technologies, such as artificial
intelligence and gamification, into educational platforms. By addressing these areas, Kazakhstan can solidify
its position as a leader in innovative and effective teacher training, ensuring that future educators are well-
equipped to meet the challenges of contemporary classrooms.
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