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Teachers’ competencies in organizing educational research activities
and their impact on the development of students’ scientific thinking

The article investigates the impact of teachers’ competencies in organizing educational and research activities
on the development of students’ scientific reasoning and cognitive and analytical skills. Insufficiently devel-
oped mechanisms linking teachers’ professional competencies with students’ research ability formation create
the research problem. The study aims to identify the key factors and mechanisms through which teachers’
professional competencies in planning and implementing educational and research activities contributes to
students’ scientific development. Literature analysis, observation, surveys, testing, and modeling were em-
ployed as research methods. The findings of the experiment support the research hypothesis, demonstrating a
significant relationship between development of the teacher’s research competencies and the enhanced stu-
dents outcomes in the experimental group, including cognitive activity, learning motivation, and overall en-
gagement in the educational process. A model for enhancing teachers’ competencies was developed. The sci-
entific novelty of the study consists in the application of a comprehensive approach to examining the process
of developing competencies related to the organizing of research activities among elementary school teachers.
The practical significance of the study lies in the potential application of the proposed model and the obtained
findings in the pedagogical practice. Specifically, the result may be used to enhance university-level teacher
education programs, to design targeted professional development courses, and to implement effective psycho-
logical and pedagogical technologies aimed at increasing students’ cognitive activity and learning motivation
in classroom settings.

Keywords: teacher competencies, schoolchildren, thinking, education in modern conditions, organization of
activities, scientific thinking, educational technologies, academic skills.

Introduction

Education in modern conditions constantly poses new challenges to schools and teachers, among which
the problem of formation of scientific thinking in schoolchildren is especially significant. To solve this prob-
lem, it is usually suggested to organize more effective educational research activities. Such problems are also
noted in Kazakhstan (Agayeva S.A., 2020; Beisenbayeva A., 2020), in the conditions of modernization and
renewal of the content of the entire education system and accelerated technological progress, which lead to
rapid growth of knowledge at all levels (from preschool to postgraduate) [1; 2]. In such conditions, it is im-
portant to develop in students the ability to think critically, to analyze educational information, and in partic-
ular to conduct independent research in the learning process. This is due to the fact that such skills play a key
role, as they become the basis for successful adaptation in the modern world, where innovative thinking and
the ability to solve non-standard problems are important.

The need to modernize the educational process in schools primarily determines the relevance of study-
ing teachers’ competencies in organizing students’ educational research activities. Modern schools must pre-
pare students beyond factual academic knowledge. It is necessary to teach them to carry out independent
work, both to search for necessary information and to find ways of solving complex problems, using scien-
tific methods of cognition of the world, within the studied subjects and life in general. In order to solve such
problems, teachers themselves need to have research competencies, as only with these competencies it is
possible to ensure the effectiveness of the training of students. At the same time, it is important to note that
despite the obvious importance of this problem, there are still many problems in pedagogical practice regard-
ing the development of effective methods and the use of rational pedagogical approaches to the formation of
students’ research thinking skills.
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The problem of the research is the insufficient development of mechanisms of interaction between
teachers’ professional competencies and the development of students’ research skills. Since it is important to
establish which aspects of pedagogical competences contribute to the effective organization of teaching and
research activities and how these competences influence the development of students’ scientific thinking.

The object of the study is teachers’ professional competencies aimed at organizing educational research
activities.

The subject of the study is the processes of influence of teachers’ competence in organizing educational
research activities on the formation of scientific thinking in schoolchildren.

The purpose of the study is to establish the main factors and mechanisms that ensure the influence of
teachers’ competence in organizing educational research activities on the development of students’ scientific
thinking.

Obijectives of the study:

o analysis of existing methods and practices aimed at organizing educational and research work at
school;

o Identify the core competencies required for a teacher to be successful in conducting research
activities;

o studying the relationship between the teacher’s professional competence and the quality of students’
research skills;

o Development of recommendations to improve the effectiveness of educational research in education-
al institutions.

Hypothesis of the study — if the level of research competencies of teachers directly affects the level of
development of scientific thinking in schoolchildren, then teachers who have deep knowledge and skills in
the field of organizing educational research are really able to effectively motivate students to research activi-
ties and thus improve the quality of education in their students.

Methods: the study was conducted using qualitative and quantitative methods of analysis. Literature
analysis, observation, surveys, testing, and modeling were employed. Statistical methods were used to pro-
cess the obtained data, which allowed to carry out calculations and to identify relationships between individ-
ual indicators.

Significance. The conducted research contributes to the development of theoretical and methodological
basis of educational sociology, expanding the ideas about the role of pedagogical professionalism in the for-
mation of students’ research competencies. The results of the study can be used to improve the system of
teacher training and retraining and to develop new standards in the field of school education.

Structure of the article: the article consists of several parts (introduction, materials and methods, results
and discussion, and conclusion). The introduction provides justification of the relevance of the topic, defines
the goals, objectives, subject, object, hypothesis and sociological significance of the study. The second part
describes the methods and materials of the study. The third one is the results of literature analysis and empir-
ical study. This part contains a discussion of the obtained data. The fourth part contains conclusions and rec-
ommendations for optimizing the process of organizing educational research activities in school education.

Methods and Materials

The issues of formation of teachers’ competencies of research activity are quite widely covered in the
works of Kazakhstani and foreign researchers. For example, A.A. Kdyrbaeva (2021) reveals the concept of
“research competence” in pedagogical theory [3], A. Fatima (2024) showcase features of methodology and
methods of pedagogical research [4], Sh. Taubaeva (Taubaeva Sh.,2020) [5], the theory and practice of
teacher research culture. The research culture of the teacher, identified by A.D. Syzdykbaeva (2016) in her
dissertation [6] and the works of A. Utilova (2025) [7], as well as scientific views of K. Kalkeyeva (2023)
[8] describing the processes of formation of research and other professional qualities as a condinion for the
development of research culture of the teacher.

Modern foreign researchers focus on teaching methods aimed at developing research abilities of student
teachers: D. Uerz (2018) [9] J. Comon (2024) [10]; V. Berbets (2024) [11]; M. Matjasic (2024) [12];
M. Levrints (2023) [13]; H. Moron-Monge (2022) [14]. It should be noted that these researchers offer a vari-
ety of approaches to the development of research competencies in teachers, based on modern pedagogical
theories and practices.
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At the same time, the problem of the influence of teacher’s professional competencies on the formation
of scientific thinking of schoolchildren remains insufficiently studied, which creates the need for further re-
search in this area.

This research employed the following methods and used the following materials. In the analysis of lit-
erature, educational standards, model programs, methodological recommendations, scientific publications of
domestic and foreign authors were studied, which reveal the issues of formation of research abilities in
teachers and scientific thinking in students, as well as the influence of the educational process on the devel-
opment of scientific thinking skills in the latter.

In the course of implementation of the method of pedagogical observation: during the observation of the
educational process in schools in order to identify the peculiarities of the organization of educational re-
search activities and its impact on the development of research skills among students, the State Educational
Standards of the Republic of Kazakhstan [15], Model Work Programs [16], methodological recommenda-
tions for teachers containing instructions for conducting research work with students [17], samples of student
work, school documentation on the activities conducted in the field of research, records of conversations
with teachers and students were used. The methods of data collection were: document analysis, interviews
with teachers and pupils, direct observation of classes and others. Based on the results, it was planned to
identify positive and negative aspects and develop recommendations for their improvement.

When conducting the questionnaire survey, questionnaires for teachers and pupils aimed at assessing
teachers research competencies, understanding the goals and objectives of teaching and research activities,
and satisfaction with the learning process, were used. A total of 118 teachers and 126 students from three
schools of Pavlodar city were observed. Questionnaires of teachers and students included two to five ques-
tions each on the level of formation, understanding and satisfaction. The questionnaire survey collected nec-
essary information to analyze teaching practices and develop recommendations for improving research activ-
ities at school.

The tasks were administered during the pedagogical experiment to measure students’ scientific thinking
development before and after implementing educational research activities. Description of the research pro-
cedures, within the framework of this method. Participants were selected from two teacher categories: those
with high research skills (they had taken additional courses to improve their research competencies and had
more effective methodological recommendations) and teachers who had a lower level of such competencies
(they had not taken additional training). An important condition for selection was that both teachers work in
the same school and teach the same subject (biology). They teach children in classes comparable in age and
level of preparation and number of pupils (7th grade). A common curriculum was developed for both groups,
which includes elements of research activities. The lesson program contains similar tasks and topics, but the
teacher who took the course has new recommendations and uses new methods and approaches acquired addi-
tionally. Before the experiment began, students in both groups were assessed to establish their baseline
knowledge and research skills. The tests were designed to assess students’ basic subject knowledge and their
analytical, synthetic, and critical thinking abilities. The implementation of the experimental program took
place during the quarter. The teacher, in the experimental group, uses modern research approaches, involving
students in active forms of work, such as experiments, projects, analytical studies. The teacher in the control
group works in a traditional way. At the conclusion of experiment, a final test mirroring the initial assess-
ment was administered. The results were then compared to determine effectiveness. The data were analyzed
to evaluate the effectiveness of research-based instruction. Key evaluation criteria included: changes in stu-
dents’ knowledge levels, development of research skills, student motivation and engagement, and quality of
completed research projects.

Methods of statistical processing and data analysis allowed us to draw conclusions and develop practi-
cal recommendations.

The modeling of recommendations is implemented within the framework of dynamic modeling meth-
ods, as the development of scenarios requires taking into account changes in the level of teacher competen-
cies, and development of schoolchildren’s thinking depending on the time and system of organizing research
activities in schools.

All the materials and methods used allowed a more comprehensive assessment of the level of teachers’
competence in organizing educational research activities and the impact of these activities on the develop-
ment of students’ scientific thinking.
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Results and discussion

John Hattie, a well-known New Zealand educator and researcher, who conducted an extensive meta-
analysis of factors affecting the success of learning. In his work, A. Ibrasheva (2021) considers different ap-
proaches to teaching and points out the importance of activating methods of developing research culture
among teachers [18]. A. Kariyev (2022) pays considerable attention to effective teaching methods. His work
includes research on ways to prepare teachers for research and critical thinking [19]. M. Matjasi¢ and
J. Vogrinc (2024) have been active in education reform, especially in the field of science. Their study points
out the importance of improving teaching methods through the introduction of scientific methods and re-
search approach [12; 883]. M. Levrints (2023), who studies motivation and cognitive development of stu-
dents, addresses in her work the issues of teachers’ professional development and the role of research prac-
tice in the educational process [13; 72]. H.Moron-Monge (2022), a researcher and consultant in the field of
educational strategies, has developed a system of indicators of teaching quality that includes elements of
teachers’ research activity [14; 2027]. All these researchers offer a variety of approaches to the development
of research competencies among teachers, based on current pedagogical theories and practices. Let us define
them as follows.

The main approaches to developing research competencies among educators include the following areas:

e active teacher training based on how they can then use interactive methods such as projects, case
methods, and group discussions to encourage the development of critical thinking and student autonomy in
research;

o personalization of learning that takes into account the interests and needs of each educator, thus fos-
tering a deeper understanding and application of research methods;

¢ introduction of digital technologies to facilitate access to information and improve the quality of re-
search;

o Collaborative approach based on creating conditions for teachers to work together on research pro-
jects, which develops their skills in teamwork and sharing their experience;

e regular evaluation and reflection of teachers’ research activities to identify strengths and areas for
improvement.

These approaches are based on modern pedagogical theories such as constructivism, humanistic ap-
proach and active learning technologies, and aim to build sustainable research skills in educators.

The main competences required for teachers to successfully organize research activities in schools, and
were identified, based on the materials of Kazakhstani researchers. For successful organization of research
activities at school and development of scientific thinking in students, a teacher should possess the following
key competencies:

o methodological (understanding of the basics of scientific research methods; ability to develop hy-
potheses and plan experiments; mastery of statistical methods of data processing);

e organizational (ability to organize learning space for research work; time and resource management
skills; ability to coordinate students’ work in groups);

e communicative (effective interaction with students, colleagues and parents; establishing feedback
and discussion of research results; presentation and defense of research projects);

¢ information-technological (use of modern information technologies to search, analyze and present
data; use of specialized programs for modeling and visualization of results);

o critical thinking and creativity skills (developing the ability to analyze and synthesize information;
fostering creativity in problem solving; maintaining students’ interest in science and inquiry);

o emotional and psychological support skills (creating a favorable atmosphere for experimental work;
supporting students in overcoming difficulties and failures; fostering self-confidence and aspiration for self-
improvement);

o reflexive competencies (continuous self-development and improvement of professional skills; analy-
sis and evaluation of one’s own pedagogical activity; reflection on the results of conducted research).

Since all of the identified competencies help the teacher to effectively organize research activities, en-
gaging students in scientific knowledge and contributing to the development of their cognitive abilities.

Results of pedagogical observation.
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Our analysis of the State Educational Standard of the Republic of Kazakhstan reveals that state stand-
ards contain requirements Model working programs on subjects, from elementary school onwards, include
provisions on the necessity to conduct research work, but their implementation in everyday practice for many
teachers can be considered insufficient. Since only about 30 % of teachers, whose work was monitored, regu-
larly use research approach in their work.

The assessment of methodological materials made it possible to establish the presence of detailed in-
structions on conducting research work with pupils. However, only 50 % of surveyed teachers confidently
apply these recommendations in practice.

Examining pupils’ projects revealed that about 46 % of completed projects demonstrate deep under-
standing of the topic and qualitative analysis of the studied material. The rest of the works require more de-
tailed revision, moreover, many pupils were unable to draw correct conclusions due to their lack of critical
thinking skills.

Reviewing schools’ research activity documentation showed that only one in three schools (33.3 %)
regularly organizes events related to research activities. In the other two schools, most of the organized activ-
ities remain ad hoc and do not allow forming a coherent system that can be described as an organized educa-
tional research activity.

The evaluation of the records of interviews with teachers and students, who are the main participants in
the educational process, indicates that 67 % of teachers have difficulties with the proper introduction of re-
search work in the educational process for the following reasons: lack of competencies, time and resources.
While 79 % expressed interest in research activities, but they note such reasons as the need for more organi-
zation of such work and better support from teachers.

Questionnaire survey results. Table 1 shows the results of teachers’ and pupils’ answers.

Table 1
Results of teachers’ and lecturers’ answers, in percent
Questions Response options in percentages
Results of teachers’ questionnaire survey (n=118)

1. Level of formation of research competencies:
How often are research methods permanently occasionally infrequently never
used in lessons?

19 50 25 6
What forms of research work are . . . Literature

Project Experimental Observations .

used? analysis

75 45 34 56
Self-assessment of readiness to or- completely Partially Not ready
ganize research work:

19 50 21
The main d|ff|CL1.It|es in organizing _ Insufficient material Lack of_ Low student
a research paper: Lack of time methodological :

base interest
support

66 44 31 19
The importance of de_velopmg r(?- It’s very important It’s important It doesn’t matter
search competencies in students: enough

84 10 6
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Continuation of Table 1

Questions

Response options in percentages

Results of teachers’ questionnaire survey (n=118)

2. Understanding students’ needs and knowledge:

Ways to identify students’ needs and Following the
interests: Surveys and Orientation to the recommenda-
. ; . Others
interviews school program | tions of the man-
uals
40 31 19 10
Taking into account individual char- Offering different Working in

acteristics and level of preparation of

Individualization

levels of complexi-

groups with dif-

Application of

o of tasks other methods

pupils: ty ferent levels

25 50 19 6
Assessing students’ knowledge and . . Questionnaire
skills: Test|.ng énd Testl_ng and and self- Other ways

quizzes quizzes
assessment

59 19 16 6
3. Satisfaction with the process of Completely Partially Not satisfied
training organization:

31 50 19
Evaluating the conditions for research Great The good ones Satisfactory The bad ones
work:

16 50 31 13
Necessary changes in the organization | Improvement of . Providing
of research work: material and tech- Increase in the methodological

) - ) number of hours .
nical base: assistance
44 21 35
Pupils’ questionnaire results (n=126)

1. Understanding the goals and objectives of educational and research activities:
Understanding the essence of teaching | Project execution Conducting Literature study
and research activities: and competitions experiments and essay writing

50 31 19
Purpose of the teaching and research Development of Gaining new Preparation for
activity: creative abilities knowledge the profession

50 31 19
Frequency of participation in research Often Sometimes Rarely Never
work:

20 50 25 5
2. Satisfaction with teachers’ research competencies and organization of the teaching process:
Satisfaction with teachers’ research Completely Partially Not satisfied
competencies:

20 44 31
Evaluation of the organization of re- That’s great All right Satisfactory Bad
search work in the school:

19 50 25 6
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Continuation of Table 1

Questions Response options in percentages
Pupils’ questionnaire results (n=126))

The most appe.allng aspects of the Indep_endent S(_earch Teamwork Interfastmg Other
research paper: for information projects

31 31 20 8
Barrlers to active participation in re- Lack of time Task complexity Not interesting Other
search: enough

40 31 19 10
Suggestions for improving the re- More time for More interesting Help from
search work: projects topics teachers

50 31 19

The obtained data allow us to draw the following conclusions. The level of research competence for-
mation among teachers is characterized by the use of research methods. At the same time, it was found that
most teachers (50 %) sometimes use such methods, while only (19 %) use them consistently. Thus, these
data indicate that there is an interest in introducing research practices, but there is a rather large group of
teachers who rarely or not at all use these approaches (31 %). The most common forms are project work
(75 %) and literature analysis (56 %). Experimental research and observation are also used by teachers, but
less frequently (45 % and 34 %, respectively). Only 19 % of teachers are fully ready to organize research
work, 50 % are partially ready, and 21 % are not ready at all. These data may indicate the need for additional
training and methodological support. Teachers identify time constraints (66 %), insufficient material re-
sources (44 %), and inadequate methodological support (31 %) as the main obstacles. Low interest of pupils
is mentioned less frequently (only 19 %). The importance of pupils’ research competencies development is
noted by the overwhelming majority of teachers (84 %), which confirms the high importance of this compe-
tency among teachers themselves in school education.

Most respondents (40 %) consider surveys and interviews the primary method for understanding pupils’
needs and knowledge, reflecting their focus on individual student characteristics. Orientation to the school
curriculum (31 %) and following the recommendations of methodological guides (19 %) are also recognized
as important for teachers. Considering individual peculiarities and pupils’ training level: the most popular
method is offering different levels of task complexity (50 %), followed by individualization of tasks —
25 %, and working in groups with varying needs — only 19 %. Assessment of pupils’ knowledge and skills
is carried out mainly through testing and control works (59 %), while questionnaires and self-assessment are
considered less applicable (19 % and 16 %, respectively).

Satisfaction with the process of research training organization: only one third of teachers or 31 % are
fully satisfied, half (50 %) are partially satisfied, and 19 % are not satisfied. At the same time, half of teach-
ers assess the conditions as good (50 %), but a significant number (31 %) consider them satisfactory, and
13 % — poor. This indicates that there are problems in this area. Teachers most often consider improvement
of material and technical base (44 %) and provision of methodical assistance (35 %) as necessary changes.

Pupils understand the goals and objectives of teaching-research activity as follows: half of pupils asso-
ciate it with project implementation and competitions (50 %), while 31 % — with experiments and 19 % —
with literature study. They consider the development of creative abilities (50 %) and acquisition of new
knowledge (31 %) to be the goals of educational-research activities, while research work is less important to
them for preparation for a profession (only 19 %). In terms of frequency of participation in research work:
only half of pupils participate sometimes (50 %), the rest participate less often or not at all (31 % and 19 %).

Pupils note the following satisfaction with teachers’ research competences and organization of the
learning process: only 20 % of pupils are fully satisfied with teachers’ research competences, 44 % are par-
tially satisfied with their competences, and 31 % are dissatisfied. It is necessary to recognize these indicators
as low and define them as average level of satisfaction. In relation to the organization of research work at
school, pupils’ assessments are similar to teachers’ assessments: the majority considers the organization to be
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good (50 %), but there is a significant percentage of those who assess it as satisfactory (25 %) or even bad
(6 %). Pupils see the attractiveness of research work in independent information search and teamwork (31 %
each), while interesting projects attract fewer pupils (only 20 %). Lack of time (40 %) and complexity of
tasks (31 %), as well as insufficiently interesting organization (19 %) are considered the main problems for
active participation in research. Teachers need to pay special attention to these problems. Suggestions for
improvement on the part of students were: giving more time for projects (50 %) and suggesting more inter-
esting topics (31 %), as well as help from teachers mentioned (19 % in total).
The results of the pedagogical experiment are reflected according to Figure 1.

80 75 n 75
70
> 63 60 60 - 60 60
57 58 58 58
60 55 c3 . . 53 55
50 4g 5
40
20
0
Basic knowledge Analytical skills  Critical thinking ~ Motivation level Involvement Quality of
research works
B EG (beginning) B CG (beginning) EG (end) B CG (end) realized

Figure 1. Test results before and after the experiment

Based on the presented data, the following conclusions can be drawn. At the final stage, there is a sig-
nificant improvement of indicators in the experimental group (EG). At the same time, all indicators in the EG
significantly increased compared to the control group (CG): basic knowledge increased by 10 %; analytical
skills — by 11 %; critical thinking — by 12 %; the level of motivation increased by 15 %; involvement in-
creased by 15 %; the quality of realized research works improved by 12 %. Such indicators indicate a posi-
tive effect of the introduction of research activities in the educational process. At the same time, the control
group showed less pronounced improvement, as basic knowledge increased by 2 %; analytical skills in-
creased by 4 %; critical thinking, motivation level, and involvement increased by 2 %, and the quality of re-
alized research works increased by 3 %. These modest improvements may indicate that traditional teaching
methods are less effective in developing the above-mentioned skills.

The analysis revealed that indicators related to active student participation showed the greatest im-
provement. Specifically, motivation, involvement, and research work quality demonstrated the highest gains.
This highlights the importance of proper organization of research activities for the formation of a sustainable
interest in learning and deep understanding of the material and demonstrates benefits of the experimental
group. Since the EG showed significantly better results in all parameters, which confirms the effectiveness of
using the teacher’s competencies in organizing research in the learning process. Because their competence
that allowed EG students not only to improve their basic knowledge, but also to develop analytical skills,
critical thinking and increase their motivation to learn.

Identification of key factors and mechanisms. Based on the comprehensive analysis of empirical data,
literature review, and experimental results, the key factors and mechanisms ensuring the influence of teach-
ers’ competence on the development of students’ scientific thinking were identified.

The key factors influencing the development of students’ scientific thinking include:

1) Teacher’s research competence level (C) — comprising methodological, organizational, communica-
tive, information-technological, critical thinking, emotional-psychological support, and reflexive competen-
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cies. The experimental data demonstrated that teachers with higher competence levels (after additional
training) achieved 10-15 % better student outcomes across all measured parameters.

2) Quality and systematicity of research activities organization (Q) — reflected in the regularity, struc-
ture, and methodological rigor of research work implementation. Observations reveal that only 33.3 % of
schools maintain systematic research activities, while 66 % of teachers cite organizational challenges as pri-
mary barriers.

3) Students’ baseline cognitive abilities and motivation (S,) — the initial level of knowledge, analytical
skills, and interest in learning. Pre-experiment testing established comparable baseline levels between exper-
imental and control groups, enabling valid comparison of outcomes.

4) Resource availability (R) — including methodological support, material-technical base, and time al-
location. Survey data indicated that 44 % of teachers identify inadequate resources and 66 % cite time con-
straints as significant limiting factors.

The key mechanisms through which teachers’ competence influences students’ scientific thinking de-
velopment are:

1) Competence transfer mechanism (M;) — the direct transmission of research skills from teacher to
students through modeling, demonstration, scaffolding, and guided practice. This mechanism operates
through the teacher’s ability to break down complex research processes into learnable steps and provide ap-
propriate support. The experimental group showed superior development of analytical skills (+11 %) and
critical thinking (+12 %), confirming effective competence transfer.

2) Motivational enhancement mechanism (M) — stimulation of students’ cognitive interest and intrin-
sic motivation through engaging, meaningful research activities that connect to students’ interests and real-
world applications. The experimental data revealed the strongest effects in motivation (+15 %) and engage-
ment (+15 %), demonstrating this mechanism’s potency when properly activated.

3) Developmental progression mechanism (M3z) — gradual, cumulative formation of analytical skills,
critical thinking, and scientific reasoning through systematic, sustained involvement in progressively com-
plex research activities over time. This time-dependent mechanism explains why systematic organization
(not sporadic activities) is essential for meaningful outcomes.

4) Feedback and adjustment mechanism (M,) — continuous assessment, reflection, and responsive
modification of the educational process based on students’ progress, challenges, and needs. This bidirection-
al mechanism ensures the educational process remains appropriately challenging and supportive, optimizing
learning conditions.

These factors and mechanisms operate synergistically rather than isolation. The model demonstrates
that teacher competence (C) activates the transfer mechanism (M), which combined with organizational
guality (Q) engages the motivational mechanism (M,). Together, these create conditions for the developmen-
tal mechanism (M) to operate effectively over time (t), while the feedback mechanism (M,) continuously
optimizes the process based on student responses and resource constraints (R). The synergistic interaction of
all elements produces the observed significant improvements in students’ scientific thinking.

Based on the available indicators, the proposed model of teacher competencies development aimed at
influencing students’ scientific thinking can be represented by a formula based on dynamic modeling. The
model of teacher’s competences development and their influence on scientific thinking is schematically pre-
sented in Figure 2.

The model incorporates all identified key factors and mechanisms in an integrated dynamic framework.
The key elements include: teacher’s research competence level (C), representing all seven competency do-
mains identified earlier; students’ scientific thinking level (S), encompassing basic knowledge, analytical
skills, critical thinking, motivation, and engagement; organizational quality (Q), reflecting the systematicity
and structure of research activities; resource availability (R), including time, materials, and methodological
support; and time factor (t), capturing the cumulative developmental nature of learning.

The model explicitly represents the four key mechanisms: (1) the competence transfer mechanism (M,)
is shown through the direct functional relationship between C and the rate of change in S; (2) the motivation-
al enhancement mechanism (M) operates through the interaction between Q and student engagement com-
ponents of S; (3) the developmental progression mechanism (Ms) is captured through the time-dependent
accumulation reflected in the differential equation structure with parameter t; (4) the feedback and adjust-
ment mechanism (M,) is represented by the bidirectional influences where current states of S and Q affect
the effectiveness of C application, creating adaptive loops that optimize the educational process. The model
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assumes dynamic changes over time, with each state depending on previous states, and captures the multipli-
cative interactions between factors that create synergistic effects exceeding simple additive contributions.

Key elements of the model:

The level of teacher
competencies, reflects the
teacher's knowledge,
skills and experience in
organizing educational
research activities.

Scientific thinking of
students, shows students’
ability to analvze,
synthesize information
and solve problems.

Time, a parameter that
tracks changes in teacher
competencies and
students' scientific
thinking.

Previous states of the
svstem: historical data on
teaching methods,
teacher training levels,
and student outcomes.

Relationship between variables: the influence of teacher's competencelevel on students’ scientific thinking,
based on the fact that anincrease in teacher's competence level leads to better teaching methods and more
effective organization of research activities, which in turn contributes to the development of scientific thinking
in students.

NS

Model Parameters:

teacher leamning rate - determines how quickly
teachers improve their competencies depending on
external factors such as professional development

mtluence of extemal factors - includes changes in
educational policy, fimding, availabilitv ofresources
and other external conditions that mav affect the level
of teachers' competence and students' scientific

COUrses;

thinking.

Terms and conditions:

Initial level of scientific thinking of schoolchildren -
depends on the current state of the system and may be
different for different grades and schools.

Initial level of teacher competencies - determined by
the current state of the system and may vary by

school, region and other factors.
Y

Simulation and analysis of results:

Assess the impact of changes in educational policy
(e.g.. introduction of new standards or programs) on
students' level of scientific thinking.

Modeling different teacher professional development
scenarios and analvzing their impact on students’
scientific thinking.

Figure 2. Model of development of teacher competencies and organization of research activities
and their influence on scientific thinking of schoolchildren

Based on the identified key factors and mechanisms, three sets of evidence-based recommendations
emerged:

Recommendations targeting teacher competence factor (C) and activating transfer mechanism (M,):

- Implement comprehensive professional development programs addressing all seven competency do-
mains (methodological, organizational, communicative, information-technological, critical thinking, emo-
tional-psychological, and reflexive), as experimental evidence demonstrated 10-15 % improvement in stu-
dent outcomes when teachers received such training;

- Establish mentorship systems where experienced research-oriented teachers model effective practices
for colleagues, leveraging the competence transfer mechanism;
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- Provide ongoing methodological support addressing the 31 % of teachers who cite inadequate meth-
odological assistance as a barrier.

Recommendations targeting organizational quality (Q) and resource availability (R) to engage motiva-
tional (M;) and developmental (M3) mechanisms:

- Institutionalize systematic, regularly scheduled research activities rather than sporadic events, address-
ing the finding that only 33.3 % of schools currently maintain systematic programs;

- Allocate dedicated time for research work, responding to the 66 % of teachers and 40 % of students
who identify time constraints as primary barriers;

- Improve material-technical base, addressing the concerns of 44 % of teachers, to provide adequate re-
sources for experimental and project-based work;

- Implement diverse, engaging research formats (projects, experiments, observations, analysis) that
connect to students’ interests, as 50 % of students identified interesting topics as key to improvement.

Recommendations optimizing feedback and adjustment mechanism (M,) to enhance overall system ef-
fectiveness:

- Establish regular assessment cycles monitoring both student progress and program implementation
guality, enabling responsive adjustments;

- Create structured reflection opportunities for both teachers (addressing reflexive competence devel-
opment) and students (fostering metacognitive skills);

- Develop school-level research cultures with collaborative planning, shared resources, and collective
problem-solving to address challenges;

- Implement differentiated approaches accommodating diverse student needs, as survey data revealed
significant variation in student readiness and interest levels.

These recommendations directly address the identified factors and systematically activate the key
mechanisms, creating conditions for synergistic improvement in students’ scientific thinking development.

Conclusion

Thus, this study identifies effective psychological and pedagogical technologies that stimulate students’
cognitive activity and in determining the effectiveness of their implementation in the professional training of
future educational psychologists. The results of pedagogical observation demonstrate a clear advantage of
approaches based on the organization of research activities over traditional methods of learning. This con-
firms the necessity of introducing such methods in the educational process to achieve high results in the de-
velopment of students. At the same time, it should be noted that research activities are currently being active-
ly introduced at the school level in the learning process, but there are some difficulties, primarily related to
insufficient organization, limited resources, time and methodological support. The importance of developing
research competencies is recognized by most teachers, but the level of their readiness to organize such work
leaves much to be desired. Most pupils understand the importance of research activities, especially in the
main context of developing creative abilities and acquiring new knowledge, but experience such barriers as
lack of time and complexity of the supplied tasks. The findings indicate the need to improve the organiza-
tional and competence development for both teachers and students.

The conclusions drawn above are consistent with the hypothesis of the study, according to which it is
assumed that a high level of teachers’ research competencies contributes to the effective development of sci-
entific thinking in schoolchildren. Analyzing the results of the experiment confirms this relationship, as in-
creasing the level of research competencies of the EG teacher led to a more significant improvement in the
results of students in the experimental group. Since this teacher had high research competencies due to addi-
tional training. As a result, students showed significant improvement in all key indicators: basic knowledge,
analytical skills, critical thinking, motivation and engagement, and quality of research papers. Thus, it is
found that teachers with developed research competencies can effectively transfer these skills to their stu-
dents. At the same time, the traditional teaching methods used by the teacher in CG were less effective, as
the students showed insignificant changes in all the indicators. Such results indicate that for qualitative de-
velopment of scientific thinking, specially organized teaching and sufficient level of competence of teachers
are necessary. At the same time, it is noted that the organization of research activities increases motivation
and involvement. Since the greatest increase in the indicators of motivation, involvement and quality of re-
search works in EG indicates that participation in research activities helps pupils to become interested in sci-
entific knowledge and learn the material more deeply.
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The model of teacher competence development and organization of research activities and their impact
on students’ scientific thinking includes key elements of the model, parameters, conditions, simulation and
analysis of results. It is important to note that the model assumes that changes occur over time, and at each
time step the previous state of the system and the relationship between all variables must be taken into ac-
count. Using this model, it is possible to improve teachers’ competence in organizing educational research
activities to increase the impact on the development of students’ scientific thinking.

Our study obtained data confirming the importance of systematic approaches to developing research
competencies among pedagogical university students. This is consistent with the conclusions of
A.D. Syzdykbaeva, who emphasized the importance of purposeful development of research skills in teachers.
It was also found that active learning methods enhance students’ motivation and involvement, which corre-
sponds to the observations of J. Comon and V. Berbets. In addition, the study showed the effectiveness of
implementing technologies to enhance the quality of the educational process, such as personalized learning
and the use of digital resources. These findings correlate with the ideas of M. Matjasi¢, who points out the
importance of innovative practices in education. Finally, the findings confirm the need for a comprehensive
approach to assessing student learning proposed by H. Moron-Monge which includes various aspects of re-
search-based learning activities. Thus, the results of this study complement existing knowledge in the field of
teacher education and contribute to the understanding of the processes of developing professional competen-
cies in future teachers.

Scientific novelty of the work consists in the application of a comprehensive approach to the study of
the process of formation of competence of school teachers regarding the organization of students’ research
activities. At the same time, the study examines this process from the point of view of modern pedagogical
methods and technologies, which makes it possible to identify new aspects and trends in the educational pro-
cess. The practical value of the obtained results consists in the possibility of their application in real condi-
tions of pedagogical practice. The results and recommendations can be used to develop new curricula and
methodological recommendations aimed at improving teachers’ competence in organizing educational re-
search activities and their impact on the development of scientific thinking of schoolchildren.
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IeparorrepaiH OKy-3epTTey KbI3METIH YBIMAACTHIPYAAFbI KY3bIPETTLIIr
JKOHE 0JIAPAbIH OKYIbLIAP/ABbIH FHUIBIMHU OJIaYBIH 1aMBITYFa dcepi

Makana MyramiMzaepaiH OutiM Oepy JXoHe 3epTTey ic-IiapanapblH YHBIMIACTBIPYIArbl KY3BIPETTEPiHIH
OKYLIBUIAP/IBIH FHIIBIMU OMJIay )KOHE KOTHHTHBTIK-aHAJIUTHKAIIBIK JIAFIbUIAPbIH AaMBITyFa 9CepiH 3epTTei .
3eprTey Moceneci MyFamiMIEpHiH KociOM  KY3BIpETTEepiH OKYLIBUIApPJABIH 3epTTey KabineTTepiH
KaJIBINTACTRIPYMEH OalIaHBICTHIPATHIH JaMBITBUIFAH MEXaHU3MICPAIH JKETKUTIKCI3AITIHEH TYybIHIAWIBI.
3epTTeydiH MaKcaThl — MYFaTIMICPIIH OiniM Oepy jkoHE 3epTTey ic-IapajiapbliH JKOCHapiay *oHe JKy3ere
achIpyIarbl KY3bIPETTepi MEKTEN OKYIIBIIAPBIHBIH FRUIBIMH Oijay KaOiJeTiH JaMBITYFa BIKITa] €TeTiH HeTi3ri
(axTopiap MEH MeXaHH3MAEpAi aHBIKTay. 3epTTey dficTepiHe onebu mory, OaKpulay, cayalHaMma, TecTiley
JKOHE MOZENbAeY KipAi. OKCIepHMEHT HOTIDKeNepl 3epTTey THIOTe3achlHa colikec Kemexi, cebebi
MYFaTIMICPAIH 3epTTEYHIUNK KY3BIPETTEPIH JKETUINIPY MEH OKCIEPHMEHTTIK TON OKYIIBUIAPBIHBIH
HOTIIKENEPIiH JKaKcapTy apachIHIarbl OallaHbIC, aTal alTKaH/a oJlap/IblH KOTHUTHBTIK OeJICeH/ILIIT, OKy MO-
TUBALMACHI XKaHEe OiniM Oepy mpoleciHe JKalmbl KaThICYbl pacTaiasl. MyFamiMAEpIiH Ky3bIpETTepiH TaMBITY
MoJieNTi JKacaiabl. 3epTTeyAiH FBUIBIMU JKaHAJBIFBI OAaCTayblll MEKTEN MYFaliMjepi apachblHIa 3epTTey
KBI3METIH YHBIMIACTBIPY CaJachIHAarbl KY3bIPETTUIIKTI KAJIBIITACTBIPY YACPICIH 3epTTeyre KemleH Il Tociiai
KOJIIaHy/la JKaThlp. AJl NPAaKTHKAIBIK MaHBI3bl YCHIHBUIFAaH MOJEJbI JKOHE aJbIHFAH HOTHIKEJEpAi HaKThI
MEearoTUKANBIK TOKIpUOeIe KONIaHy MYMKIHAITIHIE: oyapAsl OoNamak MyFamiMaepli AaspilaiThiH
VHHBEPCUTETTIK OaFmapiiaManapbl )KEeTUIIPY, MAKCATTH KOCION JaMy KypCTapbhIH d3ipJiey KOHE HAKTHI ChI-
HBIN JKaFIaibIHIa OKYIIBUIAPBIH KOTHUTHBTIK OCJIICEH[UIIrT MEH OKY MOTHBALMSCHIH apTTHIPATHIH THIMII
IICUXOJIOTHSIJIBIK-TIeJarOTKAJIBIK TEXHOJIOTHSUIAPAbI €HI13Y YIIIH KoJJaHyFa 00aibl.

Kinm ce30ep: MyraniMHIH KY3BIPETTiNIr, OKyIIBUIAap, Oiijiay, Kasipri jkarmaiiga Oimim Oepy, KbI3METTi
YHUBIMIACTBIPY, FBUIBIMHE Ofi1ay, O1TiM Gepy TeXHOIOTHSIAPHI, aKaIeMHUSIIBIK JIaFIbLIap.
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K.T. Kenxebaesa, XX.E. AnnbaeBa, A.K. Hypranuera, A. Pacona

KoMneTeHIIMU MeIaroroB B OpraHu3amun
Y4eOHO-HuCcc/IeI0BATEIbCKOM 1esiTeJIbHOCTH U UX BIUSTHHE
HA pa3BUTHE HAYYHOT0 MBIILICHHUS YYAIUXCSH

B cratee uccnemyercs BIMSHHE KOMIIETCHLUI yduTeleld B OpraHu3allid 0oOpa3oBaTENbHON M HcClenoBa-
TENbCKON JIEATENPHOCTH HA PAa3BUTHE HAYYHOTO MBILIUICHUS U KOTHUTHBHO-aHAJIUTHYECKHX HABBIKOB yda-
muxcs. IIpobinema ncciaenoBanus o0ycIOBIEHAa HENOCTATOUYHOCTHIO Pa3pabOTAHHBIX MEXaHU3MOB, CBSI3bI-
BArONIMX Npo(ecCHOHANbHBIE KOMIETCHIIMN y4nuTenell ¢ (GOpMHpPOBAaHUEM HCCIIEIOBATEIBCKHX CHOCOOHO-
creil ygammxcs. Llens ucciieoBaHuss — BBIIBUTH KITIOYEBBIE (DAKTOPHI M MEXaHU3MBI, ITOCPEICTBOM KOTOPBIX
KOMIIETEHIIMN YYUTENeH B INIAHUPOBAHUY U peann3anuy o0pa3oBaTelbHON U HCCIEI0BATEIbCKON JesTeNb-
HOCTH CIIOCOOCTBYIOT Pa3BHTHIO HAYYHOTO MBIIUICHHUS Y IIKOJHHUKOB. METOMBI NCCIIEMOBAaHMS BKIIOYAIH
aHaNu3 JUTEpaTypbl, HAOMIOAEHNE, OMPOCH, TECTUPOBAHUE U MOJEIMPOBaHHE. Pe3ynbTaThl 3KCIEPUMEHTA
COTJIACYIOTCSI C TUTOTE301 HCCIE0BaHUs, TIOCKOIbKY ObLIa MOATBEP)KAEHA CBA3b MEX/IY MOBBIIICHHEM HC-
CIIEIOBATENbCKUX KOMIIETCHIUH YYUTeNs M YNydIIeHHEM pPe3yIbTaTOB YUYaIIUXCsS B IKCIIEPHUMEHTAIBHOI
TpyIHIe, B YaCTHOCTH B UX IO3HABATEIBHON IEATEIPHOCTH, MOTHBAIIMN K OOYUCHHUIO U OOIIEeH BOBICUCHHO-
cTH B 00pa3oBaTeNbHBIN Mponecc. beula co3nana Mozenb pa3BUTHS KOMIIETEHIMH yuuTenedl. Haydnas Ho-
BU3HA 3aKJI0OYaeTCs B MIPUMEHEHUH KOMILIEKCHOTO IOJXO0Ja K M3YYeHHIO Iporecca GopMHpOBaHHS KOMITe-
TEHIMH B 00JIACTH OpPTraHMU3AlMH HCCIIEN0BATEIbCKON JIEITEIBbHOCTH Y YUUTeNeil HadaupbHON MKObL. [Ipak-
TUYECKasl 3HAUUMOCTb UCCIICIOBAHUS 3aKJII0YaeTCsA B BO3MOXKHOCTH IIPUMEHEHUs IPEITI0KEHHOI Mozenu u
MOTy4YEeHHBIX PE3yIbTaTOB B PEAIBHON MEAAarornueckoi MpakTHKE: OHU MOTYT OBITh HCIOJIB30BaHBI AT CO-
BEpIICHCTBOBAHNS YHHBEPCUTETCKHX HPOrpaMM MOATOTOBKH OyIyIIUX IEJaroros, pa3pabOTKH IEIEBBIX
KypcoB MPO(ECCHOHAIBHOTO Pa3BUTHA M BHEAPEHHS 3((GEKTHUBHBIX IICHXOJIOTO-TIEIarOrHUeCKUX TEXHOIJO-
THH, TOBBIIAOMNX ITO3HABATEIBHYIO aKTHBHOCTh M MOTUBALUIO K OOYYEHHIO YYal[XCs B PEabHBIX YCIIO-
BUSIX KIIACCHOM KOMHATBI.

Knrouegvle cnosa: KOMIICTCHIUHN YYUTEJIS, INKOJIbHUKH, MBIIJICHUE, o6pa303aHHe B COBPEMECHHBIX YCJIOBHUAX,
OopraHusanus A€ATCJIbHOCTH, HAYYHOC MBIIJICHUEC, O6paSOBaTeJ'ILHLIe TEXHOJIOTHH, aKaACMHUYCCKHUE HABbIKH.
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