
Торайғыров университетінің 
ХАБАРШЫСЫ
Педагогикалық сериясы

1997 жылдан бастап шығады

ВЕСТНИК 
ТОРАЙГЫРОВ 

УНИВЕРСИТЕТА
Педагогическая серия

Издается с 1997 года

ISSN 2710-2661

№ 2 (2026)
Павлодар

Торайғыров университетінің
ҒЫЛЫМИ ЖУРНАЛЫ

НАУЧНЫЙ ЖУРНАЛ 
Торайгыров университа



НАУЧНЫЙ ЖУРНАЛ 
Торайгыров университета

Педагогическая серия
выходит 4 раза в год

СВИДЕТЕЛЬСТВО
о постановке на переучет периодического печатного издания,  

информационного агентства и сетевого издания
№ KZ03VPY00029269

выдано 
Министерством информации и коммуникаций

Республики Казахстан

Тематическая направленность
публикация материалов в области педагогики,  

психологии и методики преподавания

Подписной индекс – 76137

https://doi.org/10.48081/BGQF2048

Бас редакторы – главный редактор
Тулекова Г. М.

доктор PhD, профессор
Заместитель главного редактора	 Жуматаева Е., д.п.н., профессор
Ответственный секретарь		  Попандопуло А. С., доктор PhD, профессор

Редакция алқасы – Редакционная коллегия

	 Магауова А. С.,	  	 д.п.н., профессор
	 Бекмагамбетова Р. К.,	 д.п.н., профессор
	 Самекин А. С.,		  доктор PhD, ассоц. профессор
	 Син Куэн Фунг Кеннет,	 д.п.н., профессор (Китай)
	 Желвис Римантас,		  д.п.н., к.псих.н., профессор (Литва)
	 Авагян А. В.,		  д.п.н., ассоц. профессор (Армения)
	 Томас Чех, 		  д.п.н., доцент п.н. (Чешская Республика)
	 Искакова З. С.		  технический редактор

_______________________________________________________________________

За достоверность материалов и рекламы ответственность несут авторы и рекламодатели
Редакция оставляет за собой право на отклонение материалов

При использовании материалов журнала ссылка на «Вестник Торайгыров университета» обязательна

© Торайгыров университет



388

Торайғыров университетінің Хабаршысы, ISSN 2710-2661� Педагогикалық сериясы № 2. 2026

SRSTI 14.35.07 DOI
https://doi.org/10.48081/BGQF2071

M. Ulman1, A. O. Aldabergenova2, 
*D. K. Kabdualiyev3, I. Zh. Yessengabylov4

1Czech Technical University in Prague, Czech Republic, Prague;
2,3,4Zhetysu University named after I. Zhansugurov, 
Republic of Kazakhstan, Taldykorgan.
1ORCID: https://orcid.org/0000-0001-9556-7672
2ORCID: https://orcid.org/0000-0003-2404-7615
3ORCID: https://orcid.org/0009-0009-5897-3132
4ORCID: https://orcid.org/0000-0003-2344-7633
*e-mail: d.kabdualiyev@zu.edu.kz

RESEARCH RESULTS ON THE INFORMATION AND 
COMMUNICATION COMPETENCIES OF FUTURE 
INFORMATICS TEACHERS

The article is devoted to the study of the level of information and 
communication competencies of future informatics teachers and the 
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Introduction
In modern conditions of society’s development, information and 

communication technologies play a key role in all fields of activity. On the approval 
of the Concept for the development of higher education and Science in the Republic 
of Kazakhstan for 2023–2029 [1]: «the improvement of digital competencies of 
citizens will be continued through the system of training, retraining and obtaining 
micro qualifications in the field of ICT. Digital competencies will become a 
mandatory element of all professional standards». In a world where digitalization 
is becoming an integral part of every aspect of life, preparing future teachers for 
the effective use of ICT in educational practice is becoming one of the main tasks 
of higher education institutions.

The fourth UN goal in the field of sustainable development is to ensure 
inclusive and equitable quality education [2]: “by 2030, significantly increase the 
number of young and adult people with in-demand skills, including vocational and 
technical skills, for employment, decent work and entrepreneurship”. The ability 
of future computer science teachers to apply ICT in their professional activities not 
only expands their professional competencies, but also improves the quality of the 
educational process, stimulates student interest and develops their digital skills.

The information and communication competence of future teachers is one of 
the most important components of their professional readiness. ICT competence 
is understood as a set of knowledge, skills and abilities necessary for the effective 
use of modern technologies in the learning process. The inclusion of ICT in the 
educational process allows the teacher:

– master and apply modern learning tools;
– to develop students’ skills of critical thinking and independent  

work with information;
– interact with students using various digital platforms and tools.
The object of the research is the process of forming the ICT competence 

of future computer science teachers in the context of digitalization of education.
The subject of the research is the influence of interactive educational 

technologies (Google Classroom, Stepik, virtual laboratories) on the development 
of ICT competence of students of pedagogical specialties.

The purpose of the study is to identify how the use of modern ICT platforms 
affects the development of ICT competencies of future computer science teachers 
during laboratory classes.

The research was conducted within the framework of the discipline 
«Information and Communication Technologies».
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Research methodology:
1 Questionnaire – measuring the level of ICT competence of students before 

and after the experiment. The questionnaire included 36 questions grouped into 
6 competencies.

2 Pedagogical experiment – a comparison of the effectiveness of traditional 
teaching and learning using interactive technologies.

3 Statistical analysis – Mann–Whitney U-test to check the significance of 
differences, Cronbach’s alpha to assess the reliability of the questionnaire.

The object of the research is the process of forming the ICT competence of 
future computer science teachers in the context of the use of interactive educational 
technologies.

The practical significance of the work lies in the possibility of applying the 
research results to develop additional training courses aimed at developing the 
ICT competence of future computer science teachers. This will help improve the 
quality of teacher training and ensure more successful implementation of ICT in 
the educational process.

Thus, this study is aimed at accepting or rejecting the null hypothesis.
Null hypothesis (H0): The use of interactive educational technologies in 

laboratory classes does not have a significant impact on the development of 
students’ ICT competencies. 

Alternative hypothesis (H1): Interactive educational technologies contribute 
to a significant increase in the level of ICT competencies of students through active 
involvement in the learning process and the use of digital tools.

The results obtained can be useful to teachers of higher educational institutions 
and in the development of educational programs aimed at training modern teachers 
with high level of ICT competencies.

Materials and methods
Gendina N. I. [3] described ICT competence as a set of information worldview 

and a system of knowledge and skills that ensure purposeful independent activity 
to optimally meet individual information needs using both traditional and new 
information technologies. 

As noted by Reang J. and Mohalik R. [4], competence in the field of 
information and communication technologies consists in having sufficient 
knowledge of technologies and the subject area of teaching and being able to create 
suitable lessons based on technologies that can be used in the learning process. 
The existing society is innovative and creative, and the innovative environment 
promotes interactive learning.

In order to create an ICT-based teaching and learning environment, it is also 
necessary to provide ICT teacher training. Teachers should be aware of ICT and 
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what it can provide. They should be able to critically evaluate and distinguish which 
technological resource to use and whether it should be used at all. They should 
also be able to understand conceptually and pedagogically how, where and why 
to use computer technology. Thus, it is obvious that teachers need competencies 
to successfully use ICT in teaching. Apart from the ICT implementation strategy, 
there is some confusion about the ICT competencies that teachers should acquire.

According to the research of Selevko G.K. [5], ICT competence includes 
the following components: «Technological component, Information component, 
Communicative component, Creative component, Value-motivational component». 
Based on this work, we have identified the following skills:

1 Operational skills. Knowledge of basic ICT tools: Computer skills, software 
basics, and Internet technologies.

2 Information skills. Information retrieval and evaluation: The ability to 
effectively find, analyze, and evaluate information on the Internet for educational 
and research purposes.

3 Communication skills. Digital communication: Developing effective 
communication skills in a digital environment, including sharing data and research 
results through online platforms and social media.

4 Critical thinking and problem solving. Analytical thinking: Developing the 
ability to critically analyze information and draw informed conclusions based on 
data obtained during virtual experiments.

5 Project management. Project Planning and Management: Project planning, 
organization, and management skills, including virtual laboratory and research 
projects.

6 Security and ethics in ICT. Digital security: Understanding the principles 
of data security and protection in a digital environment.

Modern ICTs are rapidly transforming the educational process, offering new 
forms of interaction between teachers and students. The introduction of digital 
technologies into education changes both the content of the educational process 
and the methods of its organization. One of the key functions of ICT is to expand 
opportunities for personalized learning, where each student can work at a pace 
that suits them, using resources and materials tailored to their individual needs.

ICTs make the learning process more interactive and visual, which stimulates 
students’ activity and increases their interest in the subject being studied. Electronic 
learning materials such as video tutorials, interactive presentations, simulations, 
and virtual labs allow for more effective explanation of complex topics and 
concepts. As a result, students can better understand and memorize the material.

The research of Schmidt A. Denise, Evrim Baran, Ann D. Thompson, Punya 
Mishra, Matthew J. Koehler, and Tae S. Shin [6] revealed that teachers who actively 
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use ICT demonstrate better results in teaching students, especially when they use 
technology to create an interactive learning environment and adapt content to the 
needs of students.

Laboratory work occupies a central place in the learning process of students 
of pedagogical informatics, as it allows them to integrate theoretical knowledge 
with practical skills. Laboratory classes are a form of active learning where students 
have the opportunity to work with real or simulated systems and processes using 
software, hardware, and other ICT tools.

In the context of computer science teacher training, laboratory work is 
especially important, as it allows future teachers to master a wide range of skills, 
ranging from programming and information technology to creating educational 
materials and resources based on ICT. This not only contributes to the development 
of their professional competencies, but also helps to form pedagogical readiness 
for the introduction of ICT in the educational process.

In the work of Anoemuah R. [7], it was noted that in the past, the cost of 
hardware and software limited the real impact of ICT on scientific laboratories. 
Recently, however, hardware costs have decreased dramatically, hardware has 
also become more reliable, and employees’ ICT skills have improved. 

Duterte’s research [8] demonstrates that the integration of ICT significantly 
improves academic performance, with teacher readiness, student engagement, 
and institutional support playing a key role in these relationships. The results 
show that the effective use of technology in the classroom has a positive effect on 
student academic performance, provided that teachers are well trained and receive 
professional development support.

The digitalization of education has led to the emergence and active use 
of various interactive platforms and technologies that have radically changed 
the approach to organizing the educational process. Among the most popular 
interactive platforms are Google Classroom, Stepik, Microsoft Teams, Zoom 
and many others. These platforms allow teachers not only to organize distance 
learning, but also to provide an individual approach to each student, as well as 
provide a wide range of tools for monitoring academic performance and analyzing 
learning activities.

Interactive technologies allow the use of game methods to motivate 
students, which, according to research by Abiltarova E., Larysa L., Zhuravel Y.,  
Neizhpapa L., Mengyi Y. [9], significantly increases the level of involvement and 
interest in learning. An important advantage of interactive technologies is also the 
possibility of constant feedback, which helps students to adjust their knowledge 
and skills in a timely manner.
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Studies conducted in different countries confirm that the introduction of 
interactive technologies into the educational process contributes to improving 
academic performance, developing critical thinking and increasing motivation to 
learn. In particular, the research of Goodyear P. [10] showed that students who 
study using interactive platforms show better results compared to those who studied 
using traditional methods. It is also important to note that the use of interactive 
technologies contributes to the formation of independent work skills, which is 
especially important in the context of distance or hybrid learning. This allows 
students not only to gain knowledge, but also to develop self-organization skills, 
which is an important aspect in preparing for professional activity.

Methods
The following methods were used to analyze the materials and results of 

the study: 
1 General scientific methods of theoretical research: comparative analysis of 

pedagogical and scientific-methodical, specialized literature on the research topic; 
2 Methods of sociological research: questioning of future computer science 

teachers, comparison, classification, analysis of survey results; 
3 Methods of empirical research: conducting a pedagogical experiment, using 

statistical research methods, processing and analyzing the results.
The study was conducted among first-year students of Zhetysu University and 

the Caspian University of Technology and Engineering, enrolled in educational 
programs of pedagogical informatics. The sample was formed from students of 
pedagogical informatics, as they have already completed basic ICT disciplines and 
have primary skills in working with information and communication technologies. 
A total of 45 students participated in the study, which were divided into two groups: 
control and experimental. 

The control group consisted of 24 students from the Caspian University of 
Technology and Engineering, who continued to study according to the traditional 
methodology. The experimental group included 21 students from Zhetysu 
University who participated in educational classes using interactive platforms 
and the latest ICT. 

Data collection
The stages of data collection and methods of their analysis are shown in 

Figure 1.
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• Literature analysis; 
The pre-experimental stage • Sample formation;

• Conducting entrance testing.

• The control group was trained using 

The experimental stage traditional methods;
• The experimental group used interactive
platforms (Google Classroom, Stepik).

The post-experimental 
stage

•Repeated 
questioning, 
statistical processing 
of the results.

Figure 1 – Stages of research

At the initial stage of the study, an online survey was conducted among 
students of both groups to assess their initial level of ICT competence. The 
questionnaire was developed on the basis of research by Danner Regina and Clara 
O.A. Pessu. [11], Oghenevwede O. [12], used in pedagogical practice to assess 
digital skills and knowledge. The survey included 36 questions divided into six 
skills: Operational Skills, Information Skills, Communication Skills, Critical 
Thinking and Problem Solving, Project Management, Security and Ethics in ICT.

Each question was evaluated on a five-point scale, where 1 – lack of skill, 
5 – high level of competence. The data obtained were processed using statistical 
methods to obtain an average assessment of the level of ICT competence of each 
of the groups at the initial stage.

The aim of the experiment was to determine how the use of interactive 
educational technologies and modern ICT in laboratory classes affects the 
development of students’ ICT competence. For this purpose, the study was planned 
in the form of a pedagogical experiment involving control and experimental groups.

In the control group, classes were conducted in a traditional format, where 
teachers used standard teaching methods such as lectures, practical exercises, and 
basic computer science laboratory work. The training was conducted without the 
active use of modern interactive technologies. Laboratory classes included solving 
problems using basic software tools, but did not include interactive platforms and 
complex simulations.

A laboratory training program was developed for the experimental group 
with the active use of modern information and communication technologies and 
interactive educational platforms. As part of the laboratory classes, platforms such 
as Google Classroom, Stepik, artificial intelligence for Internet search Perplexity, 
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as well as specialized simulators and virtual laboratories for modeling software 
and hardware processes were used. The students worked on creating their own 
projects using ICT, which contributed to the development of creative and analytical 
abilities. The main focus was on developing independent work and research skills 
in a digital environment.

The program for the experimental group included:
• The use of online courses and educational videos for a preliminary 

introduction to the topic of laboratory work;
• Work with virtual simulators to perform practical tasks that would be 

impossible in a traditional form due to limitations in equipment;
• Working with AI to search the Internet and analyze the results obtained;
• Actively interact with teachers and students through educational platforms 

to discuss work results, complete group assignments, and provide feedback.
Based on the data obtained, it is planned to conduct an analysis that will 

show how different the results of the students of the two groups are from each 
other. It is expected that the use of modern technologies will not only improve 
students’ technical and information skills, but also increase their motivation and 
involvement in the learning process.

Results and discussion
The study aimed to assess the impact of experimental intervention on the skills 

and knowledge of students divided into two groups: control and experimental. 
The students’ grades were collected before and after the experiment using a five-
point Likert scale, where 1 indicates the minimum skill level and 5 indicates the 
maximum.

The first step was to evaluate the reliability and validity of a questionnaire 
designed to measure the level of knowledge and skills of students in several 
parameters. The reliability and validity of measurement tools are important aspects 
to ensure the accuracy and reproducibility of the data obtained. 

To assess the reliability of the questionnaire tool used, the Cronbach’s Alpha 
coefficient was calculated [13], which allows us to determine the degree of internal 
consistency of questions. This indicator is used to check to what extent all the 
elements of the questionnaire measure the same characteristic.

The calculations were performed using Microsoft Excel. In the questionnaire 
table, the respondents were arranged in rows, and the questions were arranged in 
columns. The following steps were performed during data processing:

The variance of answers for each question of the questionnaire was calculated 
using the VAR.P() function.

The sum of the variances of all questions was determined.
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The variance of the total amount of respondents’ scores on all questions is 
calculated:

𝛼 =
𝑘

𝑘 − 1

∑ 𝜎2

𝜎2
𝑡

(1 − 𝑖 )                                       (1)

where k is the number of questions in the questionnaire, 
𝛼 =

𝑘
𝑘 − 1

∑ 𝜎2

𝜎2
𝑡

(1 − 𝑖 )
 — the sum 

of the variances of individual questions, а 
𝛼 =

𝑘
𝑘 − 1

∑ 𝜎2

𝜎2
𝑡

(1 − 𝑖 )
​ — the variance of the sum of all 

respondents’ responses.
The calculated value of the Cronbach’s Alpha coefficient was 0.96, which 

indicates the high reliability of the questionnaire and sufficient consistency of the 
questions, and this allows using this tool in further statistical analyses.

The results of the assessment of the ICT competence of students in the control 
and experimental groups.

Diagram 1 shows the average value of the indicators for the control and 
experimental groups for the six skill blocks before and after the experiment. Each 
skill block is evaluated on a five-point scale, where higher values indicate a higher 
level of competence. Skill blocks include: operational skills, information skills, 
communication skills, critical thinking and problem solving, project management 
and security, and ethics in ICT.

The main conclusions:
1 Competence growth in the experimental group. After conducting classes 

using interactive technologies, the indicators of students’ ICT competencies in 
the experimental group increased significantly.

2 Minimal changes in the control group. In the control group, where the 
training was conducted using traditional methods, the changes were insignificant. 
The difference between the pre- and post-experimental values is only 0.03-0.05 
points, which indicates a weak impact of standard education on the development 
of ICT competencies.

3 Maximum growth in the category of «Security and ethics in ICT». The 
biggest changes occurred in this particular block – the score increased from 2.38 
to 3.59 points in the experimental group, which indicates a significant increase 
in students’ awareness of digital security issues.

4 All six competencies show positive dynamics in the experimental group, 
while the control group shows stable but minimal changes.
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2,48
2,49

2,38
2,36

2,46
2,42
2,43

2,44
2,45

2,39

2,53
2,43
2,43

2,54

2,43

2,43
2,42

2,38

3,57

3,42

3,57

3,49

3,58

3,59

1 2 3 4 5

Operational Skills

Informa�on Skills

Communication Skill

Cri�cal Thinking and Problem Solving

Project Management

ICT Security and Ethics

ICT Security
and Ethics

Project
Management

Cri�cal
Thinking and

Problem
Solving

Communica�
on Skill

Informa�on
Skills

Operational
Skills

3,593,583,493,573,423,57
A�er the Experiment
(Experimental Group)

2,432,432,542,532,442,46
A�er the Experiment

(Control Group)

2,422,382,482,432,452,42
Before the Experiment
(Experimental Group)

2,382,362,492,432,392,43
Before the Experiment

(Control Group)

Diagram 1 – Results of the assessment of students’ ICT competence.

The Mann-Whitney U-test was applied to verify the statistical significance of 
the differences in the results before and after the experiment. This nonparametric 
test is suitable for comparisons between two independent samples and allows you 
to evaluate the differences between the distributions of values. Since the data did 
not necessarily follow a normal distribution, the choice of the Mann-Whitney 
test was justified.

The following steps were performed to perform the analysis:
1 Data preparation: The assessment data for each group was divided into two 

samples: the values before the experiment and the values after the experiment. Thus, 
two data arrays corresponding to two time points were generated for each group.

2 Calculation of U-statistics and p-values: The Mann-Whitney test was 
performed for each group, and a two-way test was used to test for differences in 



398

Торайғыров университетінің Хабаршысы, ISSN 2710-2661� Педагогикалық сериясы № 2. 2026

both directions. The test result includes a U-statistic and a p-value, which shows 
the probability of obtaining such differences randomly.

3 Calculation of the Z-value and the size effect (r): Additionally, the Z-value 
and the size effect (r) were calculated. The Z-value determines the standard 
deviation from the average value of U, which allows the results to be normalized. 
The effect of the size r allows you to evaluate the strength of the experiment’s 
influence on the results.

Formulas for calculations:
1 U-criteria for each group

𝑛₁(𝑛₁ + 1)
𝑈₁ = 𝑅₁ − 2

                                    (2)

𝑛₂(𝑛₂ + 1)
𝑈₂ = 𝑅₂ − 2

                                   (3)

where:
• R₁ and R₂ are the sum of the ranks for the first and second groups; 
• n₁ and n₂ are the sample sizes for the first and second groups. 
2 Choosing the smallest U value: 
3 For comparison, the smallest of the two values U₁ and U₂ is used, as it is 

more sensitive to differences between groups. 
4 Z-value calculation: The U-criterion was converted to a standard normal 

distribution using the following formula:

𝑍 =
𝑈 − 𝐸(𝑈)

𝜎(𝑈)
                                      (4)

where:
• E(U) - mathematical expectation of U:

𝐸(𝑈) =
𝑛₁ × 𝑛₂

2
                                     (5)

• σ (U) - standard deviation of U:

𝑛₁ × 𝑛₂ × (𝑛₁ + 𝑛₂ + 1)
𝜎(𝑈) = √

12
                                  (6)
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5. Effect magnitude (r): The following formula is used to estimate the effect 
magnitude:

𝑍𝑟 =
√𝑁

                                              (7)

where:
• N=n₁+n₂ - total number of observations.

Mann-Whitney Test Results
The results of the analysis are presented in Table 1, which shows the values 

of U-statistics, p-value, Z-value and size effect (r) for the control and experimental 
groups. Mann-Whitney test results for the control and experimental groups before 
and after the experiment. 

Table 1 – Mann-Whitney U-Test Results
Control group Results Experimental group

24 n1 21
24 n2 21
48 N 42

525.5 R1 231
650.5 R2 672
225.5 U1 0
350.5 U2 441
192 U 142

-0.48601 Effect (r) -0.8559
48.49742 σ (U) 39.7524

288 E(U) 220.5
-1.28873 Z-value -5.54684

0.198 p-value (0.05) 6.63×10−8
Accepted Status Rejected

Interpretation of results

• For the control group, the p-value was 0.198, which exceeds the standard 
significance level of 0.05. This indicates that there are no statistically significant 
differences between the estimates of the control group before and after the 
experiment. The low value of the size effect (r = -0.48601) also indicates a 
negligible effect on the group’s performance.
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• In the experimental group, the p-value was 6.63×10-8, which is significantly 
lower than the threshold level of 0.05. This indicates that there are statistically 
significant differences between the results before and after the experiment. The 
effect of size (r = -0.8559) is high, which indicates a significant effect of the 
experiment on the results of the group.

The results of the analysis show that the experimental intervention had 
a statistically significant effect on the experimental group, while there were 
no significant changes in the control group. This allows you to reject the null 
hypothesis and accept an alternative hypothesis.

Discussions
The conducted research is an important contribution to the study of the 

effectiveness of the use of information and communication technologies in 
the training of future computer science teachers. Unlike other similar studies 
like Avdeeva S. and Tarasov K. [14], Ratheeswari K. [15], which focus on the 
general assessment of digital literacy, our study focuses specifically on the 
pedagogical component of ICT competence, a critically important area in the 
context of modern educational reforms. Compared to other studies that assess 
the impact of ICT on students in a more general context, our work takes a 
detailed approach to analyzing specific components of ICT competence, such 
as technical, information, and creative skills, as well as their impact on teaching 
effectiveness. These aspects make the research especially relevant in the context 
of the growing digitalization of the educational process, which underlines its 
importance for the pedagogical community.

To assess the level of students’ ICT competence, we have developed our own 
questionnaire adapted to the specifics of training future computer science teachers. 
This decision was based on the need to take into account specific pedagogical 
aspects that are not always reflected in standard questionnaires used in other studies 
such as Danner R. and Pessu C. [11], Oghenevwede O. [12].

To ensure the reliability of our survey, a reliability analysis was performed, 
and the Cronbach’s Alpha score was 0.96, indicating a high consistency of 
questions. This gives us confidence that the data obtained is objective and reliable, 
which distinguishes our study from others, where attention is not always paid to 
verifying the reliability of the assessment tool.

One of the key reasons for choosing this research area is the strategic 
importance of digitalization of education in Kazakhstan. In recent years, the country 
has been actively implementing ICT implementation programs in educational 
institutions, and the training of qualified teachers capable of effectively using 
digital technologies has become a priority. According to government initiatives and 
strategic programs, such as the Law of the Republic of Kazakhstan on Education 
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dated July 27, 2007 No. 319-III, the emphasis is on training specialists with modern 
ICT tools to improve the quality of education [16]. 

The results highlight the need for further research into the use of ICT in 
teacher training. It is important to study the long-term effects of the use of 
interactive technologies on the development of professional competencies of 
future teachers, as well as to study which specific types of ICT have the greatest 
impact on students’ learning outcomes. Additionally, an analysis of the impact of 
digital technologies on the motivation and academic performance of students of 
various age categories is required. Thus, our research is the basis for deeper and 
more detailed work in this area.

Conclusions
The results of the study confirmed that the use of interactive technologies 

contributes to a significant increase in students’ ICT competencies (a difference 
of 1.3 points, p < 0.05). This highlights the need to integrate modern digital 
platforms into the educational process. This confirms the alternative hypothesis 
of the study on the positive impact of the use of ICT on the training of future 
computer science teachers.

Practical recommendations:
1 Integration of interactive technologies. It is important to include the use 

of platforms such as Google Classroom, Stepik and specialized simulators for 
laboratory classes in educational programs, which stimulates creative thinking 
and active participation of students.

2 Development of communication skills. The use of ICT for teamwork on 
projects, knowledge sharing and interaction in a digital environment contributes 
to the development of digital communication and teamwork skills.

3 Adaptation of educational programs. It is recommended to review the 
content of laboratory classes with an emphasis on the development of students’ 
creative approach and critical thinking through digital technologies.

The prospects for further research include a more detailed study of the long-
term impact of ICT on the professional development of future teachers, as well as a 
study of the impact of various types of interactive programs on learning outcomes 
in other pedagogical disciplines.
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БОЛАШАҚ ИНФОРМАТИКА МҰҒАЛІМДЕРІНІҢ АҚПАРАТТЫҚ-
КОММУНИКАЦИЯЛЫҚ ҚҰЗЫРЕТТІЛІКТЕРІН ЗЕРТТЕУ 

НӘТИЖЕЛЕРІ

Мақала болашақ информатика мұғалімдерінің ақпараттық-
коммуникациялық құзыреттіліктерінің деңгейін зерттеуге және 
зертханалық сабақтарда интерактивті технологиялар мен АКТ 
қолданудың оның дамуына әсерін бағалауға арналған. Зерттеуге 
І.Жансүгіров атындағы Жетісу университеті және Ш.Есенов 
атындағы Каспий технологиялар және инжиниринг университетінің 
6B01505 – «Информатика» және 6B01502 – «Математика-
Информатика» білім беру бағдарламаларының студенттері 
қатысты, олар бақылау және эксперименттік топтарға бөлінді. 
Эксперименттік топта сабақ заманауи білім беру платформалары 
мен интерактивті құралдарды қолданып жүргізілді, бақылау 
тобында сабақ дәстүрлі түрде өткізілді. Экспериментке дейінгі 
және кейінгі онлайн сауалнамалардың нәтижелері эксперименттік 
топ студенттерінің АКТ құзыреттілік деңгейінің жақсарғанын 
көрсетті, бұл АКТ-ның болашақ мұғалімдерді даярлауға оң әсері 
туралы гипотезаны растайды. Мақалада педагогикалық білім беруді 
цифрландыру тәсілдерін одан әрі дамыту бойынша ұсыныстар 
берілген.

Кілтті сөздер: АКТ-құзыреттілік, болашақ мұғалімдерді 
даярлау, білім беруді цифрландыру, интерактивті технологиялар, 
зертханалық сабақтар, виртуалды технологиялар, педагогикалық 
информатика.
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РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ ИНФОРМАЦИОННО-
КОММУНИКАЦИОННЫХ КОМПЕТЕНЦИЙ БУДУЩИХ 

УЧИТЕЛЕЙ ИНФОРМАТИКИ

Статья посвящена исследованию уровня информационно-
коммуникационных компетенций будущих учителей информатики 
и оценке влияния применения интерактивных технологий и 
ИКТ в лабораторных занятиях на его развитие. В исследовании 
приняли участие студенты образовательной программы 6В01505 
– «Информатика» и 6В01502 – «Математика-Инфороматика» 
Жетысуского университета имени И.Жансугурова и Каспийского 
университета технологий и инжиниринга имени Ш.Есенова, 
которые были разделены на контрольную и экспериментальную 
группы. Экспериментальная группа обучалась с использованием 
современных образовательных платформ и интерактивных 
инструментов, контрольная группа проходила занятия в 
традиционном виде. Результаты онлайн-опросов до и после 
эксперимента показали улучшение уровня ИКТ-компетентности у 
студентов экспериментальной группы, что подтверждает гипотезу 
о положительном влиянии ИКТ на подготовку будущих педагогов. 
В статье также даются рекомендации по дальнейшему развитию 
подходов к цифровизации педагогического образования.

Ключевые слова: ИКТ-компетентность, подготовка будущих 
учителей, цифровизация образования, интерактивные технологии, 
лабораторные занятия, виртуальные технологии, педагогическая 
информатика.



Теруге 15.05.2026 ж. жiберiлдi. Басуға 30.06.2026 ж. қол қойылды.
Электронды баспа

26,3 Kb RAM
Шартты баспа табағы 50,81

Таралымы 300 дана. Бағасы келiciм бойынша.
Компьютерде беттеген З. Ж. Шокубаева

Корректорлар: А. Р. Омарова, Д. А. Кожас
Тапсырыс № 4566

Сдано в набор 15.05.2026 г. Подписано в печать 30.06.2026 г.
Электронное издание 

26,3 Kb RAM
Усл.п.л. 50,81. Тираж 300 экз. Цена договорная.

Компьютерная верстка З. Ж. Шокубаева
Корректоры: А. Р. Омарова, Д. А. Кожас

Заказ № 4566

«Toraighyrov University» баспасынан басылып шығарылған
Торайғыров университеті

140008, Павлодар қ., Ломов к., 64, 137 каб.

«Toraighyrov University» баспасы
Торайғыров университеті

140008, Павлодар қ., Ломов к., 64, 137 каб.
8 (7182) 67-36-69

e-mail: kereku@tou.edu.kz
www.pedagogic-vestnik.tou.edu.kz


	_GoBack
	_Hlk184983337
	_GoBack
	_Hlk186202140
	_Hlk186201993
	_Hlk189902188
	_Hlk197820599
	_Hlk203165087
	_GoBack
	_Hlk187528343
	_GoBack
	_Hlk228548071
	_Hlk228668141
	_Hlk190480864
	_Hlk228660318
	_Hlk228660176
	_Hlk228669804
	_Hlk176976099
	_GoBack
	OLE_LINK3
	OLE_LINK5
	OLE_LINK4
	_Hlk211162022
	_Hlk195783027
	_Hlk195783015
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk227590202
	_Hlk176976099
	_Hlk176027142
	_GoBack
	_Hlk124526683
	_Hlk124381372
	_Hlk124380785
	_Hlk193461355
	_Hlk129878242
	_Hlk189348466
	_GoBack
	_Hlk160967871
	_Hlk206426659
	_Hlk206427001
	_Hlk206578075
	*Н. А. Абуева1, А. С. Бузело2, У. А. Абуев3, А. М. Жусупова4
	ЦИФРЛЫҚ ТРАНСФОРМАЦИЯ: 
	ЖУРНАЛИСТИКА ЖӘНЕ 
	PR МАМАНДАРЫН ДАЯРЛАУДА 
	МОБИЛЬДІ ҚОСЫМШАЛАРДЫ ҚОЛДАНУ


	*Б. Ж. Ельмуратова1, М. Ж. Кулумбаева2, 
	М. Н. Аубакиров3, Г. Ж. Ельмуратов4
	ИНТЕГРАЦИЯ СОВРЕМЕННЫХ ПЕДАГОГИЧЕСКИХ ТЕХНОЛОГИЙ И РОЛЬ ПОВЫШЕНИЯ КВАЛИФИКАЦИИ В ПРЕПОДАВАНИИ ИСТОРИЧЕСКИХ ДИСЦИПЛИН (ИЗ ОПЫТА РАБОТЫ)

	*A. Yermekbayeva1, K. Suleimenova2, A. Nurmanova3
	EXAMINING THE ROLE OF MALL 
	ON ADVANCING ACADEMIC 
	LISTENING SKILLS


	Ж. Е. Зулпыхар1, *Р. З. Жилмагамбетова2, 
	А. М. Мубараков3, Б. А.Оразбаева4
	БІЛІМ БЕРУ ҮРДІСІНДЕ БЕЙІМДЕП ОҚЫТУ ТЕХНОЛОГИЯЛАРЫНЫҢ ҚОЛДАНЫЛУ ЖАҒДАЙЫ

	*A. O. Karimova1, E. Zhumataeva2, 
	A. E. Beisova3, A. S. Zholdabaeva4
	THE ROLE OF ICT IN CREATING 
	A FOREIGN LANGUAGE LEARNING 
	ENVIRONMENT AT THE UNIVERSITY LEVEL


	*Zh. D. Koblandina1, R. Sh. Izbasarova2, M. Yilmaz3
	DIDACTIC CONDITIONS FOR CREATING 
	AND USING EDUCATIONAL PLATFORMS 
	IN BIOLOGY LESSONS AT SCHOOL


	*S. B. Nazhen1, L. S. Kainbayeva2, Z. A. Yergalauova3
	INNOVATIVE APPROACHES TO ORGANIZING INDEPENDENT WORK OF STUDENTS IN THE PROCESS OF TRAINING MATHEMATICS TEACHERS

	*А. М. Нурбаева1, Р. Қ. Жетібай2
	ПЕДАГОГИЧЕСКИЕ АСПЕКТЫ ПРИМЕНЕНИЯ ИННОВАЦИОННЫХ ТЕХНОЛОГИЙ В ОБУЧЕНИИ КАЗАХСКОЙ ДЕТСКОЙ ЛИТЕРАТУРЕ

	*Zh. Rakhimgaliyeva1, G. Yerik2
	COLLABORATIVE LEARNING IN BLENDED EDUCATION FOR DEVELOPING FUTURE TEACHERS’ COMMUNICATIVE COMPETENCE

	*Д. М. Советканова1, Г. Н. Амиржанова2 
	ИНТЕГРАЦИЯ ФОРМАЛЬНОГО И НЕФОРМАЛЬНОГО ОБРАЗОВАНИЯ В МАГИСТРАТУРЕ: 
	МОДЕЛЬ STACKABLE DEGREE


	Қ. М. Тайболатов1, * Р. О. Озгамбаева2, Г. Ш. Омирбаева3,
	Н. С. Кожамкулова4, Р. Е. Ажибаева5
	ИНТЕГРАЦИЯ ЦИФРОВЫХ ТЕХНОЛОГИЙ 
	В ПРОФОРИЕНТАЦИОННУЮ ДИАГНОСТИКУ: РАЗРАБОТКА КОМПЛЕКСНОГО РЕШЕНИЯ

	ТЕОРИЯ И МЕТОДИКА ОБУЧЕНИЯ

	*А. М. Bazarbayeva1, G. I. Salgarayeva2
	APPLICATION OF PRACTICE-ORIENTED METHODS
	 BY IT FACULTY IN HIGHER EDUCATION


	E. N. Derunova1
	MULTIMODALITY OF RUSSIAN LANGUAGE TEXTBOOKS IN KAZAKHSTAN 
	AS AN IMPORTANT DIDACTIC TOOL


	*А. Б. Дошыбеков1, Ж. М. Есиркепов2, Б. Ө. Ермаханов3, 
	СПОРТ АЛАҢЫНДА ТОҒЫЗҚҰМАЛАҚ 
	ОЙНАУДЫ ҮЙРЕТУ ӘДІСТЕМЕСІ

	*А. О. Есимбекова1
	ПРОЕКТНО-ИССЛЕДОВАТЕЛЬСКАЯ 
	ДЕЯТЕЛЬНОСТЬ В НАЧАЛЬНОЙ ШКОЛЕ: ПРОБЛЕМНОЕ ИССЛЕДОВАНИЕ


	*Ж. А. Карменбаева1, Ж. Н. Бисенбаева2, Б. Апхадай3, 
	Б. Ашегова4, Н. Орынтаева5
	КӨШБАСШЫ ОҚЫТУШЫНЫҢ 
	НЕГІЗГІ ҚҰЗІРЕТТІЛІКТЕРІ


	*D. Kerimbaeva1, S. Kaupenbayeva2, 
	A. Bülent3, Z. Kaliaskarova4
	ORGANIZATION AND METHODOLOGICAL 
	SUPPORT OF EDUCATION IN SMALL-CLASS 
	SCHOOLS IN KAZAKHSTAN


	*Б. К. Кыстаубаева1, A. Ж. Куракбаева2, 
	М. С. Байдилданова3
	РАЗВИТИЕ ПРОСТРАНСТВЕННОГО МЫШЛЕНИЯ БУДУЩИХ УЧИТЕЛЕЙ НАЧАЛЬНЫХ КЛАССОВ, ОБУЧАЮЩИХ ИЗОБРАЗИТЕЛЬНОМУ ИСКУССТВУ

	*А. М. Қарабай1, Д. Б. Баумуратова2, Х. И. Булбул3
	ДУАЛЬДЫ БІЛІМ БЕРУ ЖҮЙЕСІ: АРТЫҚШЫЛЫҚТАРЫ МЕН МОДЕЛЬДІК ҮЛГІЛЕРІ

	*K. Mukhtarkyzy1, N. B. Serikbayeva2, Zh. S. Zhumak3, 
	S. Zh. Bakhtiyarova4, A. Zhalel5
	INTEGRATING STEM INTO SECONDARY NATURAL SCIENCES: A SCOPING REVIEW (2019–2025) 

	*D. Zh. Sarzhanova1, T. A. Kulgildinova2
	USING WEB-QUEST TECHNOLOGY IN DEVELOPING FOREIGN LANGUAGE PROFESSIONAL COMPETENCE  OF FUTURE FOREIGN LANGUAGE TEACHERS

	А. У. Тулепбергенова1, *А. К. Аманова2, 
	К. С. Кенжебаева3, Е. Н. Дауенов4
	ХАЛЫҚАРАЛЫҚ ТӘЖІРИБЕ ЖӘНЕ 
	ҚАЗАҚСТАНДЫҚ КОНТЕКСТ: КОЛЛАБОРАТИВТІ ЗЕРТТЕУ ОРТАСЫН ДАМЫТУ БАҒЫТТАРЫ


	M. Ulman1, A. O. Aldabergenova2, 
	*D. K. Kabdualiyev3, I. Zh. Yessengabylov4
	RESEARCH RESULTS ON THE INFORMATION AND COMMUNICATION COMPETENCIES OF FUTURE INFORMATICS TEACHERS
	N. A. Utemgaliyeva1, *A. D. Beisembayeva2
	METACOGNITIVE AWARENESS OF PRE-SERVICE LANGUAGE TEACHERS THROUGH AI-POWERED LANGUAGE LEARNING ENVIRONMENTS 


	*А. Е. Ахметова1, Л. А. Шкутина2 , 
	А. Д. Уалибекова3, Ж. Г. Алкенова4
	ВЗАИМОСВЯЗЬ МЕЖДУ ЭМОЦИОНАЛЬНЫМ ИНТЕЛЛЕКТОМ И ЦИФРОВЫМИ НАВЫКАМИ У СТУДЕНТОВ

	*N. Kozhakhmetov
	THE RELATIONSHIP BETWEEN SOCIAL 
	INTELLIGENCE AND PERSONALITY 
	TRAITS OF 8TH–9TH GRADE STUDENTS


	*А. И. Айдарханова1, А. А. Мусина2, 
	А. М. Мубараков3, Е. М. Айдархан4
	Внедрение искусственного 
	интеллекта в образовательный процесс: реалии и перспективы


	*Р. К. Алидаров1, А. К. Сейтханова2
	ЭЛЕКТРОННЫЕОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ НА УРОКАХ ФИЗИКИ КАК СРЕДСТВО ФОРМИРОВАНИЯ КЛЮЧЕВЫХ КОМПЕТЕНЦИЙ УЧАЩИХСЯ

	М. Ж. Байтанатова1, А. Уалиханова2, Г. А. Спатаева3, 
	*М. О. Искакова4, Г. Д. Махамбетова5
	ЦИФРЛЫҚ ТЕХНОЛОГИЯЛАРДЫҢ ЖАСТАРДЫҢ МӘДЕНИ ҚҰНДЫЛЫҚТАРЫНЫҢ ТРАНСФОРМАЦИЯЛАНУЫНА ЫҚПАЛЫ: ТЕОРИЯЛЫҚ-ТҰЖЫРЫМДАМАЛЫҚ ШОЛУ

	С. С. Дайырбеков1, *А. Ш. Алмат2
	МОБИЛЬДІ ҚОСЫМШАЛАРДЫ МАТЕМАТИКАДА ҚОЛДАНУДАҒЫ ПЕДАГОГИКАЛЫҚ МӘСЕЛЕЛЕР

	*С. Б. Жармуханбетов1, 
	Г. К. Орманова2, Х. К. Абдрахманова3
	БОЛАШАҚ ФИЗИКА МҰҒАЛІМДЕРІНІҢ  STEM-ҚҰЗЫРЕТТЕРІН ЖОБАЛЫҚ ОҚЫТУ НЕГІЗІНДЕ ҚАЛЫПТАСТЫРУ

	Р. М. Каримова1, *Т. Н. Фомина2, Ю. Г. Дончева3,
	Б. Г.Сарсенбаева4, А. Е. Мухаметкаиров5
	ПОРТФОЛИО СОВРЕМЕННОГО СТУДЕНТА 
	БОЙЦА-ВОЛОНТЕРА


	Б. Т. Керимбаева1, *А. И. Базарбаева2, 
	С. А. Садыкова3, Ж. И. Сатбай4
	СТУДЕНТТЕРДІҢ КИБЕРКОММУНИКАТИВТІК ТӘУЕЛДІЛІГІН АЛДЫН АЛУДЫҢ МОДЕЛІ

	*Ш. С. Кошербаева1, Ш. Ш. Карбаева2, З. А. Ибрагимова3
	ОҚУШЫЛАРДЫҢ ҚҰНДЫЛЫҚТЫҚ ӘЛЕУЕТІН ДАМЫТУ ҚҰРАЛЫ РЕТІНДЕ ӘЛЕУМЕТТІК-ЭКОЛОГИЯЛЫҚ БІЛІМ БЕРУ

	*Г. Т. Қасенова1, М. Е. Нургалиева2
	IB бағдарламасы контекстінде жобалық оқыту арқылы оқушылардың ұлттық БІРЕГЕЙЛІГІН дамыту

	К. О. Оразбаева1, *А. Ж. Анесова2, А. Д.  Жомартова3, 
	Г. М. Кажикенова4, Н. Ю. Фоминых5
	ҚАШЫҚТЫҚТАН ОҚЫТУ ҮДЕРІСІНДЕ БОЛАШАҚ МАМАНДАРДЫҢ КӘСІБИ ДАҒДЫЛАРЫН ДАМЫТУ

	*G. A. Rizakhojayeva1, M. B. Yuldasheva2 
	A COMPARISON STUDY OF MEMRISE AND DUOLINGO: ANALYZING VOCABULARY ACQUISITION IN LANGUAGE LEARNING

	*А. Ж. Садыкова1, Ж. Ж. Нуртазина2, 
	М. О. Искакова3, Н. К. Султанова4
	РОЛЬ ГРАФИЧЕСКОГО ОРГАНАЙЗЕРА КАК МЕТАКОГНИТИВНОГО ИНСТРУМЕНТА В РАЗВИТИИ КРИТИЧЕСКОГО МЫШЛЕНИЯ ШКОЛЬНИКОВ

	А. Н. Сакаева1, В. В. Боброва2, 
	*С. Б. Мукушева3, Р.В. Тормозова4
	Проектирование образовательной программы по направлению «6В01903 – Специальная педагогика и психология»: модернизация подготовки специалистов для сопровождения детей с особыми образовательными потребностями

	*А. Л. Сеитова1, У. М. Абдигапбарова2, 
	И. А. Оралканова3, С. А.Рапикова4
	МЕКТЕП–ЖОО ЖҮЙЕСІНДЕ БОЛАШАҚ ПЕДАГОГТАРДЫҢ КӘСІБИ САНА-СЕЗІМІН ДАМЫТУ 

	M. A. Uaikhanova1, *M. A. Pshembayev2, 
	Ch. N. Asanalieva3, Z. A. Zubairaeva4
	DEVELOPING UNIVERSITY STUDENTS’ SOFT SKILLS: SWOT ANALYSIS OF THE PSYCHOLOGICAL AND PEDAGOGICAL GUIDANCE MODEL 

	Ж. А. Шажабаева1, А. А. Алимбекова2,
	*А. И.Булшекбаева3, Ғ. Б.Саржанова4
	МЕКТЕПКЕ ДЕЙІНГІ БІЛІМ БЕРУ ЖҮЙЕСІНДЕ НЕЙРОПЕДАГОГИКАНЫҢ МҮМКІНДІКТЕРІ МЕН ОНЫҢ ОҚУ ҮДЕРІСІНЕ ЫҚПАЛЫ

	Г. Ф. Нурбекова1, Д. Б Баумуратова2, 
	*Ш. Б. Баумуратова3
	БЕЙІМДЕЛГЕН ОҚЫТУ ЖҮЙЕСІН ӘЗІРЛЕУ: ИНКЛЮЗИВТІ БІЛІМ БЕРУГЕ АРНАЛҒАН ЖАСАНДЫ ИНТЕЛЛЕКТ АЛГОРИТМДЕРІНЕ ЖҮЙЕЛІК ШОЛУ

	*Г. Н. Орынғалиева
	МЕКТЕП ЖАСЫНА ДЕЙІНГІ АУТИСТІК СПЕКТРІ БҰЗЫЛЫСЫ БАР БАЛАЛАРДЫҢ КОММУНИКАТИВТІК ДАҒДЫЛАРЫН ДАМЫТУ

	A. M. Sadykova1, A. M. Kulbekov2, R. M. Ablish3,
	G. A. Zhanatova4, * N. E. Kuzembayev5
	PEDAGOGICAL APPROACHES TO WORKING WITH GIFTED CHILDREN IN THE CONTEXT OF MODERN EDUCATIONAL TRENDS

	S. М. Abylaikhan1, *G. S. Karimova2, 
	N. A. Kudarova3, M. М. Mammadova4
	FORMATION OF MORAL CULTURE OF PRESCHOOL CHILDREN: METHODS AND FORMS OF UPBRINGING


