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The trajectory of digital progress in Kazakhstan has highlighted several
challenges within the primary education system. A critical component of
developing digital design skills (DDS) lies in the impact of innovative
educational technologies on these skills. Despite the potential of such
technologies to enhance DDS and engage students in digital literacy, the
existing literature falls short in exploring this area comprehensively. The
study aims to examine students’ DDS and examines how innovative
educational learning technology affects these skills. This study used a
quantitative research approach to measure innovative educational learning
technology’s impact on primary school students’ DDS. The experiment
involved 120 participants and uncovered several key insights. The deficiency
in DDS and lack of motivation revealed by the study called for systematic
changes in how digital literacy is taught. These changes included
restructuring curricula, enhanced teacher training, access to digital resources,
and more engaging, practical learning environments. The study
demonstrated substantial improvements in students’ DDS following the
introduction and testing of the author’s academic program with the
experimental group (EG) participants. The findings from this study can serve
as a foundation for developing strategies to enhance DDS in primary school
and provide a methodological basis for adapting educational programs to
support DDS development.
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1. INTRODUCTION

The vector of digital progress in in Kazakhstan has revealed several challenges facing the primary
education system. Firstly, the digitization level of primary schools remains low, which is a critical aspect of
the overall digitalization of education. Second, there are organizational and legal barriers in the educational
environment hindering the digitalization process. Third, there is an important challenge in fostering effective
collaboration between educators and learners in the context of educational digitalization [1], [2]. Modern
students, being part of the new generation, have already developed digital thinking skills. In contrast, many
teachers belong to the older generation, often referred to as the analog thinking generations, who have been
compelled to adapt to the digital environment. This generational divide creates a conflict in education:
globalization versus localization. Primary schools must navigate this conflict while developing educational
programs that adhere to modern standards for training competitive specialists in the digital economy. A key
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competency to ensure such competitiveness is the ability to work proficiently with contemporary digital
technologies [3].

Therefore, primary schools in Kazakhstan face the dual challenge of developing the necessary skills
in students and creating educational technologies to facilitate this development. Given the priority of personal
development for students, there is a need to personalize the learning trajectory. This necessitates a
transformation of the learning process, breaking it into small components or modules, allowing students to
independently choose a set of disciplines, or tracks, which enable them to develop specific skills. As the
number and complexity of digital design skills (DDS) continue to grow, Kazakhstan needs structured
approaches to assess current levels of these skills and plan for future needs. Consequently, DDS have become
a prominent topic of discussion among international experts, leading think tanks, and at the governmental
level in Kazakhstan [4], [5].

Primary schools in Kazakhstan have been implementing individualized learning trajectories for
several years, allowing students to compile a comprehensive portfolio by the end of their studies. However,
many primary school students are not adequately prepared to meet the demands of the digital age, lacking the
necessary knowledge, competencies, and attitudes to use digital tools effectively and creatively. This presents
a major challenge for the future of primary education and digital skills development, but also offers an
excellent opportunity to rethink and redesign the curriculum, pedagogy, and assessment methods for DDS in
primary schools. Moreover, primary schools need to provide opportunities for learners to develop and
demonstrate their DDS through authentic and meaningful projects. These projects might include creating
digital products, solving real-world problems, or participating in online communities and networks. There is
also a need for more valid and reliable tools and methods for assessing the digital skills of primary school
students, as most existing tools are designed for older students or adults and often have a narrower scope. To
address these challenges, a comprehensive improvement of the educational environment is required. This
includes changes at the macro-level, involving national policies and standards; the meso-level, addressing
regional and institutional frameworks; and the micro-level, focusing on the specific practices within
individual educational institutions [6].

While the literature extensively discusses the role of digital literacy in education, there is a lack of
focused research on DDS in primary school students [7]-[9]. Most studies emphasize basic digital literacy
but fail to explore how students can develop more creative and complex skills like design thinking,
visualization, and digital content creation at an early age [10]—[12]. There is also a gap in understanding how
innovative educational learning technologies contribute to shaping cognitive development through DDS.
Theoretical frameworks often address the use of technology for general educational purposes but lack a
specific focus on how tools such as interactive design software, digital storytelling platforms, or virtual
reality can stimulate cognitive growth and creativity in young learners [13]-[15]. Despite the push for
integrating technology into the classroom, few theoretical models explain how digital design technologies
can be systematically integrated into the curriculum to enhance primary school students’ cognitive
competence [16], [17]. This leaves a gap in understanding how such integration can be optimized for skill
development in early education. While global studies have examined the impact of educational technology in
primary education, there is limited empirical research from countries like Kazakhstan, particularly on how
these technologies affect the development of DDS in students. Given the country’s ongoing educational
reforms and efforts to modernize the system, this study fills a crucial gap by providing region-specific
insights [18], [19]. Another empirical gap is the scarcity of studies that use a controlled experimental design
to evaluate the direct impact of innovative technology on students’ DDS [20], [21].

Many studies rely on observational or qualitative data, leaving a need for quantitative analysis that
compares outcomes between students exposed to digital design technologies and those not [22], [23].
Additionally, there is little empirical data on whether the skills acquired through innovative technologies are
retained over time. Most research focuses on short-term outcomes without addressing whether these skills
lead to sustained cognitive improvements or continued use of digital design techniques as students’ progress
through their education [24], [25]. By addressing these theoretical and empirical gaps, the study not only
contributes to the academic understanding of DDS and educational technology, but also offers practical
insights into how early exposure to innovative tools can shape students’ cognitive abilities and prepare them
for future learning.

Therefore, the objective of this study is to examine students’ DDS and examines how innovative
educational learning technology affects these skills. The research hypothesis posits that the use of innovative
educational learning technology will significantly improve students’ DDS, serving as a crucial prerequisite
for shaping overall cognitive competence. Thus, the research question (RQ) of the study is formulated as:
Does innovative educational learning technology have a significant effect on shaping students’ DDS?
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2. LITERATURE REVIEW

One of the goals of digital design is to integrate digital knowledge into the educational process in
order to develop effective educational technologies. According to previous studies [26], [27], teachers'
understanding of digital concepts which reveal the principles of digital processes such as memory, emotion
and contextual learning allows them to plan educational material presentations in a different order. However,
research by Gottschalk and Weise [28] indicate that researchers are unable to definitively determine what the
true “contribution” of digital to education is, whether or not digital science can be expected to identify
effective teaching methods, how and under what circumstances the theory can be tested in children's
classrooms and what the limitations of digital imaging methods in teaching in classroom contexts. Similarly,
previous research [29]-[31] emphasize the importance of early involvement in exploratory processes for the
development of DDS.

Research by Audrin ef al. [32] claimed that the category “DDS” was defined after considering
various approaches to defining the term “skill.” Study by Selwyn ef al. [33] compared “DDS” with categories
such as “research behavior,” “digital activity,” and “educational and digital design activity.” Several
researches [34], [35] believe that integrating these categories with the following provisions is optimal.
Human research, in its phenomenology, is based on research behavior, which is a fundamental need for
children; search activity forms the foundation for both research behavior and digital design activity. Le [36]
examined the characteristics of junior schoolchildren's DDS at three levels: adaptive, productive, and
creative. However, Sengiil and Tiirel [37] argue that attempts to classify the DDS of junior high school
students often fail to consider their age-related characteristics and didactic capabilities. Despite recognizing
the importance of DDS and sharing ideas about the concept of digital design activity development, many
researchers have serious doubts about teachers' ability to achieve these goals.

The concept of stage-by-stage (planned) formation of mental actions is crucial in developing DDS,
as it outlines in detail all the necessary stages for forming actions performed in educational research.
Bearman et al. [38] found that DDS include individual knowledge, skills, and abilities, as well as the
willingness to learn new methods and techniques based on the general formulation of digital design abilities.
Assimilation and development of the toolkit for experimental activities occur when students experience a
genuine need to use specific means to perform these activities. Al-Adwan et al. [39] posit that a student's
digital design activity involves forecasting (building hypotheses), modeling, and implementing proposed
actions, as well as correcting research behavior. Regardless of the organizational form or number of
participants—whether individual, group, or conducted in front of the entire class—educational and digital
design activities for school children demand substantial motivational, methodological, and organizational
support from the teacher, with a lesser extent of information support.

According to Zamiri and Esmaeili [40], the specifics of innovative educational learning technology
are best understood through its principles: free choice (allowing students to choose their direction, type of
activity, and degree of participation in collective endeavors), objective uniqueness, interactions (fostering
partnerships between participants in joint activities to develop strategies for achieving desired outcomes), and
psychological comfort (empathic communication between adults and children, eliminating stress).
Mhlongo ef al. [41] found that innovative educational learning technology can enable learners to explore new
modes of research action and methods of presenting research results, as well as help teachers build a
cognitive trajectory for each child based on their personal experiences. This underscores the core of
innovative educational learning technology for students.

In this regard, the strategy to instill DDS in primary school students is paramount in Kazakh
education. The significance of this study lies in its conceptualization of DDS as essential for promoting
collaboration, creativity, and critical thinking among students and teachers. Furthermore, many researchers
claim that the introduction of innovative educational learning technology is a key determinant in the
successful advancement of the educational system. This research contributes to the existing literature by
examining the impact of innovative educational learning technology on the development of DDS among
primary school students.

3. METHOD
3.1. Research design

This section provides a comprehensive overview of the research strategy, detailing the main stages,
data collection methods, survey response selection criteria, and the resources required. The research design
outlines the procedures for data collection and the overall approach to conducting the study. An experimental
design was chosen as the most appropriate method for assessing the changes resulting from the experimental
program. This design involved the creation of two study groups: an experimental group (EG) and a control
group (CQ). It was essential to ensure that these groups were similar in key characteristics (e.g., gender, age,
place of residence, and prior training), except for the variable being studied (i.e., participation in the training
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program). The conclusions regarding the changes brought about by the program were drawn by comparing
the survey results between the EG and CG. This study used a quantitative research approach to measure
innovative educational learning technology's impact on primary school students' DDS. This approach
provided a clear and measurable understanding of how technology integration in education influences DDS,
helping to validate the research hypothesis.

3.2. Collection of research samples

The study was conducted at Secondary School No. 49 and Gymnasium No. 159 Y. Altynsarin,
Almaty, Kazakhstan. To achieve the purpose of the experiment, two groups were determined through random
sampling: one group served as the CG, and the other as the EG. In total, the experiment involved 120
respondents. This equal distribution is essential for maintaining balance and comparability between the two
groups. Ensuring an equal age distribution helps control for age-related factors, making them consistent
across the EG and CG. The EG consists of students from Secondary School No. 49, while the CG consists of
students from Gymnasium No. 159 Y. Altynsarin. This distinction allows for the comparison of
school-related factors that might affect the study's outcomes. All participants are fourth-grade students,
ensuring a consistent educational level across both groups. This consistency is crucial for accurately
comparing the effects of the educational interventions under study. Table 1 presents the descriptive
information provided by the respondents.

Table 1. Descriptive information provided by the respondents

Descriptive information about a respondent's Quantity  Sample (%)
Gender Female 64 100
Male 56 100
Age 10-Sep 120 100
Classroom  4th grade 120 100
EG Secondary School no. 49 60 50
Male 22 26
Female 38 74
CG Gymnasium No. 159 Y. Altynsarin 60 50
Male 26 28
Female 34 72

3.3. The procedure of the experiment
3.3.1. Preparation phase

Teachers were encouraged to experiment with various digital tools and share their experiences and
best practices with colleagues during peer-review sessions. This collaborative approach helped foster a
supportive professional learning community, further enhancing the overall effectiveness of the training
program. Additionally, teachers were given opportunities to receive ongoing support through online forums
and one-on-one consultations with digital design experts. This ensured that they felt confident and well-
equipped to incorporate these tools into their teaching practices effectively. Integrating digital design into
teaching:

—  Selection of schools: confirmed that Gymnasium No. 159 and Secondary School No. 49 would serve as
the experimental sites.

—  Training for teachers: conducted a training session for teachers on using digital design software and
integrating it into their teaching.

The training program was implemented over two months, with sessions scheduled after school hours
and on weekends to accommodate teachers' availability. This time frame allowed for comprehensive
coverage of key topics, practical hands-on activities, and sustained support throughout the process. The
training also included collaborative lesson planning sessions, where teachers created digital learning
materials tailored to their subject areas. Continuous feedback was provided to ensure teachers developed
confidence and competence in applying digital tools within real classroom settings.

3.3.2. Baseline data collection

The integration of digital design tools into the curriculum allowed students to explore creative
solutions to real-world problems, enhancing their critical thinking and problem-solving skills. As the project
progressed, teachers observed a noticeable increase in student engagement and collaboration, as well as
improved technical proficiency in using design software. Implementing digital design integration:
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—  Pre-study survey: prior to the commencement of the experimental study, both the EG (n=60) and the
CG (n=60) were assessed for their digital skills. The primary goal of the initial diagnostic phase was to
ensure that both the CG and EGs were balanced in all relevant indicators before the experiment began.

—  Initial skill assessment: had students complete a simple digital design task to establish a baseline for
their skills.

3.3.3. Implementation phase

Both groups have an equal number of participants, ensuring a balanced comparison. The duration is
consistent for both groups, allowing observation within the same time frame. Both groups receive the same
total amount of instructional time. EG receives dedicated time for digital design, while CG follows the
regular curriculum. EG benefits from direct exposure to digital design tools, while CG does not. EG
experiences progressive skill-building in digital design, while CG continues with traditional learning
methods.

The lessons in the EG were tied to specific learning outcomes aimed at developing DDS
progressively. Early sessions focused on basic tool usage, such as navigating the software interface and
creating simple designs. Mid-program sessions introduced more complex design concepts, like layering,
color theory, and spatial awareness (in the case of 3D design). Final sessions challenged students to complete
independent projects, where they applied the skills learned in earlier sessions to create original digital
designs. During each session, students engaged in guided digital design projects. These projects were
structured to gradually build their skills, starting from basic tasks (e.g., creating simple shapes and layouts)
and progressing to more complex designs (e.g., 3D modeling in Tinkercad or creating infographics in
Canva).

The software included built-in tutorials that provided step-by-step instructions; ensuring students
were able to follow along independently. The tutorials were age-appropriate, tailored to the skill level of
primary school students. Students worked on tablets or laptops equipped with the necessary design software,
ensuring that each student had access to a dedicated device during practice sessions. The students used user-
friendly, educational software like Tinkercad for 3D modeling and Canva for graphic design. These
applications were chosen for their intuitive interfaces and their ability to support the development of core
DDS in a primary school setting.

3.3.4. Description of experimental conditions

Both groups consisted of 60 students and participated in 32 class hours; however, their exposure to
digital design instruction differed. The EG engaged in two structured practice sessions per week, each lasting
45 minutes, where digital design projects were integrated into the curriculum. In contrast, the CG followed
the standard curriculum without additional digital design sessions.

Technology integration played a key role in distinguishing the groups. The EG received structured
lessons that progressively introduced various features of digital design software, providing a guided learning
experience aimed at building students' proficiency over time. Conversely, the CG continued with standard
lessons that did not focus on digital design, serving as a baseline for comparison. This structured intervention
enabled an assessment of how digital design integration influenced students’ skills and learning outcomes.

3.3.5. Monitoring and support

Weekly check-ins: conducted brief weekly check-ins with teachers to discuss progress, challenges,
and any adjustments needed. These meetings provided an opportunity to address any technical difficulties,
ensure that the curriculum was being effectively implemented, and offer additional support where necessary.
Teachers shared feedback on student engagement and skill development, allowing for timely modifications to
instructional strategies. Additionally, these sessions fostered collaboration among educators, enabling them to
exchange best practices and refine their teaching approaches throughout the intervention period.

3.3.6. Post-implementation phase
The follow-up survey and skill assessments allowed for a comprehensive evaluation of the impact of
digital design tools on students' learning outcomes. By comparing pre- and post-study results, it was possible
to measure the effectiveness of the integration in enhancing students' digital competencies and engagement.
Additionally, feedback from both students and teachers helped identify areas for improvement and future
training needs. Evaluating the outcomes of digital design integration:
—  Post-study survey: administered a follow-up questionnaire to teachers and students to measure changes
in students' familiarity and comfort with digital design tools.
—  Final skill assessment: students in the EG completed a more complex digital design task to assess skill
improvement.
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3.4. Research instrument

To determine the initial level of DDS and the dynamics of their fostering, two separate structured
questionnaires were created: one for students and one for teachers. The student questionnaire focused on self-
assessed familiarity, confidence, and frequency of using digital design tools, while the teacher version
assessed perceptions of student progress and classroom integration of these tools. Both instruments included
a mix of closed and open-ended questions to allow for quantitative analysis and qualitative insights. The
questionnaires were validated through expert review and piloted with a small sample to ensure clarity and
reliability.

3.4.1. Student questionnaire

The questionnaire aimed to capture not only students' technical abilities but also their attitudes
toward the use of digital design in learning contexts. The data collected provided a comprehensive
understanding of how digital tools influenced student participation, creativity, and overall engagement in the
classroom.
—  DDS: assessed students' self-reported proficiency in using digital design tools (e.g., drawing software,

multimedia creation tools).

—  Technology use: evaluated the frequency and types of technology used in the classroom.
—  Engagement and motivation: measured students' interest and motivation in using digital design tools.

3.4.2. Teacher questionnaire
The questionnaire aimed to identify gaps in teachers' readiness and confidence in using digital tools
effectively in their classrooms. It also provided insights into the types of support teachers feel they need,
whether through additional training, resources, or time for implementation.
—  Technology integration: examined the extent and way innovative technologies are incorporated into the
curriculum.
—  Training and support: evaluated the availability and effectiveness of professional development programs
aimed at integrating technology into teaching.
Both questionnaires employed Likert scales (e.g., 1=strongly disagree to S5=strongly agree) to quantify
responses, facilitating statistical analysis.

3.5. Data analysis

The study compared the results of the pre- and post-study surveys and skill assessments using
statistical methods to determine important changes in DDS. Techniques such as t-tests and analysis of
variance (ANOVA) were employed to compare DDS and technology usage between different groups (EG vs.
CQ). Statistical data were processed using SPSS Statistics (version 26.0 for Windows).

4. RESULTS

Table 2 presents the results of the pre- and post-tests to measure changes in DDS. The study results
clearly present that the integration of innovative technology had a significantly positive impact on DDS in
EG. While CG also showed some improvement, it was much less significant compared to the EG. This
suggests that the specific technology integration interventions used with the EG were effective in enhancing
DDS. Table 3 presents the results of the ANOVA.

The ANOVA results demonstrate significant differences between EG and CG across all measured
variables: i) EG students exhibited higher proficiency (DDS); ii) EG students used technology more
frequently (technology usage); iii) EG students were more engaged and motivated (engagement and
motivation). These study findings reveal that the integration of innovative technology has a positive impact
on developing DDS, increasing technology usage, and improving student engagement and motivation. The
results obtained prove that innovative educational learning technology has a significant impact on fostering
learners' DDS, thereby confirming the hypothesis put forward.

Table 2. The mean scores and standard deviations for both pre-and post-tests
Group Test Mean (M)  Standard deviation (SD)  Mean difference  t-value  p-value

EG Pre-test 2.5 0.6 1.7 15.30 <0.001
Post-test 42 0.5 - - -

CG Pre-test 2.4 0.7 0.5 4.20 <0.001
Post-test 2.9 0.6 - - -
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Table 3. The results of the ANOVA

Variable Group Sum of squares (SS)  Degrees of freedom (df) Mean square (MS)  F-value  p-value
DDS Between groups 15.75 1 15.75 27.92 <0.001
Within groups 66.30 118 0.5627
Total 82.05 119 -
Technology usage  Between groups 19.23 1 19.23 35.62 <0.001
Within groups 63.70 118 0.5398
Total 82.93 119 -
Engagementand  Between groups 20.07 1 20.07 38.57 <0.001
motivation Within groups 61.43 118 0.5206
Total 81.50 119

5. DISCUSSION

The findings of this study confirm the RQ that innovative educational learning technology improves
students' DDS, which are essential for the development of their overall cognitive competence. Given these
results, a targeted program was developed to foster DDS in junior school children. This program was
implemented during class time for the participants in the EG as part of the initiative to cultivate their digital
design capabilities [42].

The project method allowed participants to achieve didactic goals through detailed problem
development, resulting in practical, real-world outcomes. Additionally, the didactic game method provided a
psychologically comfortable and emotionally positive environment, enhancing the digital design activities for
EG participants. This agrees with what was reported in earlier research [43].

Using the case method, research scenarios were crafted to allow experiment participants to identify
the essence of a problem, propose potential solutions, and select the best options. These findings align with
previous research [44], [45]. These methods were integrated into various forms of digital design activities for
EG participants, such as lesson research, educational games, research projects, and conferences, all utilizing
modern information and communication technologies. This flexible and differentiated approach was tailored
to accommodate the unique research experiences of individual students. The students applied the skills they
learned in educational activities, which was evident in the learning outcomes: i) proficiency in using personal
computers as information sources; ii) quick adaptation to the process of searching for information on the
internet; iii) adherence to safety rules and principles when working with network resources; and iv) positive
dynamics in students' cognitive activity.

For DDS, the sum of squares (SS) between groups was 15.75, with an F-value of 27.92 and a p-value
of <0.001, indicating a significant difference between the groups. Similarly, significant differences were
observed for the use of technology (F=35.62, p<0.001) and engagement and motivation (F=38.57, p<0.001).
These results confirm that the EG benefited significantly more from technology integration than CG.

Thus, the use of innovative educational learning technology has a significant positive effect on
improving primary school students' DDS, as demonstrated by the EG superior performance in
post-assessment tests compared to the CG. Furthermore, the development of these DDS is shown to be a
crucial foundation for shaping students' overall cognitive competence, as the students exposed to technology
displayed enhanced creativity, problem-solving abilities, and critical thinking skills, which are essential
components of cognitive growth. This result validates the research hypothesis, highlighting the importance of
integrating innovative technology into the classroom to foster both skill-specific and broader cognitive
development in young learners.

5.1. Study limitations

Although the study includes 120 students from two schools in Almaty, Kazakhstan, the sample size
may limit the generalizability of the findings to a broader population. Results may not be fully applicable to
all primary schools in Kazakhstan, particularly rural or under-resourced areas that may not have access to the
same technology. In addition, the study measures the impact of innovative educational technology on
students' DDS over a relatively short period. This may limit the ability to assess long-term retention of the
skills and the sustained impact of technology on cognitive competence beyond the experimental phase.

Despite efforts to balance the control and EGs through random sampling, external factors such as
students’ access to technology at home, prior exposure to digital tools, and socio-economic background could
influence the development of DDS, potentially affecting the results. The study focuses on a specific set of
DDS, which may not capture the full breadth of competencies required for success in today’s digital world.
As a result, the findings may only partially reflect how technology affects students’ broader digital literacy or
other creative abilities.

Furthermore, the success of innovative educational technology largely depends on how effectively it
is implemented. Variations in teacher expertise in using digital tools and differences in the quality or
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availability of technology could introduce inconsistencies in the outcomes. Teacher training and technology
support may also impact the results but were not the primary focus of this study. The tools used to assess
DDS may have limitations in capturing all aspects of student progress, particularly in creative and cognitive
areas. While quantitative data provides valuable insights, certain nuances in creativity and problem-solving
might require complementary qualitative approaches. Lastly, the educational technology examined in the
study may be designed with global standards in mind, but its integration into the specific cultural and
curricular context of Kazakhstan could affect its efficacy. The study does not account for potential cultural
biases in how DDS are taught or evaluated.

5.2. Recommendations for further research
This study provided novel insights into the use of innovative educational learning technology,
highlighting its potential to foster students' DDS. While we thoroughly examined the effectiveness of
integrating innovative technology into teaching strategies to train students in DDS, several gaps remain.
Future research could address these gaps to further our understanding and refine our approach. We propose
the following suggestions for future research:
—  Future research could investigate the conditions that facilitate the development of DDS in young school
children, both during class and in extracurricular activities.
— Additional methodological work is needed to enhance subject mastery by organizing young children's
independent actions using heuristic cognitive methods.

6. CONCLUSION

The study examined students’ DDS and how innovative educational learning technology affects
these skills. The findings demonstrate significant advances in students' DDS following the introduction and
testing of the author's academic program with EG participants. The study indicates that using innovative
educational learning technology is an effective way to improve students' DDS. According to the study's
findings, integrating innovative educational learning technology significantly enhances students' DDS, which
are essential for shaping overall cognitive competence. The changes made to the innovative learning
pedagogical system focused on the content, means, methods and forms of the training of the technological
subsystem. The interaction allowed the student to interact both between the student and the educational
material, as well as the interactive interaction of the students with each other. New forms of events were
implemented (seminars and discussions on innovative technologies introduced into the educational process of
mobile learning; organizing Internet conferences; mastering webinar tools for text, audio, and video
communication; using presentation materials; holding master classes for innovative teachers in mobile
learning systems). Therefore, the advantage of organizing the innovative educational learning technology
process for students using a well-founded algorithm for the formation of DDS compared to traditional
learning has been revealed, serving as a crucial prerequisite for shaping overall cognitive competence.
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