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DEVELOPING RESEARCH SKILLS IN FUTURE COMPUTER SCIENCE TEACHERS

Abstract

The purpose of this study is to identify the need to develop pedagogical research skills among future
computer science teachers. The objectives of the study include the analysis of modern methods and approaches
to the development of these skills, as well as assessment of their impact on the quality of the educational
process. The research methodology is based on the use of qualitative and quantitative methods, including
surveys, interviews and analysis of teaching practice. The results of the study show that the development of
research skills among future computer science teachers helps improve their professional competence, improve
the quality of teaching and introduce innovative teaching methods. This study is significant for science, as it
highlights the need to integrate research methods into the teacher training process, which in turn contributes
to more effective and high-quality education in the field of information technology.
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BOJIAINAK HH®OPMATUKA M¥FAJIIMAEPIHIH 3EPTTEY JAFIbIJIAPBIH JAMBITY JIbIH,

Anoamna

Byn 3eprreyain MakcaTsl — 6onamak HHGOpMaTHKA MyFaTiMACPiHIH MeAaroruKalibIK 3epTTey JaFJbUIapbiH
JAMBITY KQKETTUTITH aHbIKTay. 3epTTEYIiH MIHISTTePIHE OChI JaFAbUIaP/bl AAMBITYbIH 3aMaHayH dJIICTEePI
MEH TOCUIJIEpiH Tajiay, COHBIMEH KaTap oJjiap/IblH OUTiM Oepy YIepiCiHiH camachliHa ocepiH Oarajiay Kipeji.
3epTTey omicTeMeci cayaimHamanap, cyx0aTTap JXKOHE MNeNarorukaiblK TOKIpHOEHI Tangayabl KaMTHUTBIH
camalblK KOHE CaHJBIK O/IiCTepIli KOJJIaHyFa HETi3feNTeH. 3epTTey HoTWXKelnepi Oonamak wHpOpMaTHKa
MYFaIliMJIEPIHIH 3epPTTeY JarAbUIAPbIH JAMBITY OJIapAbIH KOCiOM KY3BIPETTUIITIH apTThIPYFa, OKBITY canachlH
apTTHIPYFa JKOHE OKBITY/BIH MHHOBAIVSIIBIK OICTEPIH €HTI3yre BIKMAN eTeTiHiH KepceTTi. by 3eprreynin
FBUIBIM VIIH MaHBI3Bl 30p, MYFaIIMIEpiH OUTIKTUIITIH apTTHIPY Y/EpiCiHe 3epTTey OMIiCTEPiH EHTi3y
KaKETTUIIrH Olnaipe/i, OYJ1 3 Ke3eriHae aKiapaTThiK TEXHOJIOTHUsIap cajlaChiHAa THIMII )KOHE carajibl Ou1iM
Oepyre BbIKITAT €T/,

Tyiiin ce3aep: HarIbIHBI JAMBITY, 3€pTTEY JaFAbUIAPHI, 3€PTTEY AaFAblIaphl, aKMapaTTHIK TEXHOIOTHUS,
OKy yaepici, Action Research, kociOu Ky3bIpeTTilIiK.
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PA3BUTHUE VUCCJIETOBATEJIbCKHUX HABBIKOB BY IYIIINX YYUTEJENA HHO®OPMATHKN

Annomayus

[enplo TAaHHOTO HCCIIEOBAHUS SIBISICTCS BBISABICHUE HEOOXOIMMOCTH (OPMHUPOBAHHS MEAATOTHUSCKHX
MCCJICIOBATEILCKIX HABBIKOB y OyIyIIMX yuuTeneld HHOOPMATHKH. 3a1a41 UCCICOBAHNS BKIFOYAIOT aHAJIH3
COBPEMEHHBIX METO/IOB U MOAXO0B K PA3BUTHIO TAHHBIX HABBIKOB, a TAKIKE OLICHKY UX BIIUSHUS HA KAYECTBO
00pa3oBaTe’IbHOr0 Mporecca. MeTo0IorusT UcCIe[OBaHUsI OCHOBAaHA Ha UCIIOJIb30BAHUN KAYEeCTBEHHBIX U
KOJIMYECTBEHHBIX METOJIOB, BKIIFOUAsl OMPOCHI, MHTEPBBIO ¥ aHAJIN3 MEIArorHyecKoi MPakTUKH. Pe3yabraTel
UCCJICIOBaHUS TIOKa3bIBAIOT, YTO PA3BUTHE UCCIICIOBATEIILCKUX HABBIKOB Y Oy IyIINX yUUTeNei HHPOPMATHKU
CIOCOOCTBYET YIIYUIICHHIO UX MPOPECCHOHATFHON KOMIIETCHTHOCTH, TMTOBBIIIICHUIO KAYeCTBA TPETIOIaBaHHsI
W BHEJIPEHUIO HHHOBAI[MOHHBIX METONOB 00yueHHs. J[aHHOE MCClieIoBaHNE MMEET 3HAYUMOCTh JUTS HAYKH,
TaK KaK OHO IMOAYCPKUBACT HCO6XO}II/IMOCTI) HUHTCIrpalu UCCICA0BATCIBCKUX METOA0B B IIPOLCCC ITOATOTOBKHU
MeJaroroB, 4YTo B CBOIO OYepeib CIOCOOCTBYeT Oojice A((EKTHBHOMY M KauyeCTBEHHOMY OOpPa30BaHHUIO B
cdepe nHPOPMAITMOHHBIX TEXHOJIOTHIA.

KiroueBble cioBa: Pa3BUTUC HABBIKOB, HMCCJIICA0BATCIILCKUC HaBBIKH, I/IHq)OpMa]_[I/IOHHbIC TCXHOJIOT'UH,
oOpazoBareibHbIii iporecc, Action Research, npodeccronanbHas KOMIIETEHTHOCTb.

Introduction

The modern education system is rapidly developing in the context of digital transformation, which
sets new requirements for the training of future teachers. In the era of information technology and a
rapidly changing technological landscape, special attention should be paid to training educators who
can effectively use IT tools and methods. At the current stage of society's development, the
development of personal qualities and professional competence of future specialists is the main task
of the higher education system [1]. One of the main aspects of training future computer science
teachers is the formation of their pedagogical research skills.

Modern education and the challenges of the teaching profession have led to an increased demand
for professional development and practical research. Action research is a method that encourages
teachers to manage and monitor their work [2]. This article, The Role of Action Research in Teachers'
Professional Development, discusses the pedagogical research skills teachers need to successfully
implement action research. It is stated that a teacher-researcher should possess certain theoretical,
pedagogical, and methodological skills, appreciate rigorous methodological procedures, receive
appropriate research training, and be creative. This highlights the importance of education in
methodology for both teaching practice and educational theory and the need for collaboration between
theorist and practitioner to make meaningful changes in education.

Action Research is a broader and more flexible approach used to solve various educational
problems and improve practice, allowing teachers to directly participate in the process of improving
their pedagogical practice by responding to the real needs of students. It helps teachers adapt to real-
life situations and challenges faced by teachers in the educational system. Action Research and
teacher collaboration, aimed at in-depth analysis and improvement of specific lessons, require them
to master Lesson Study methods and apply them in their own practice. Both of these methods are
aimed at improving the quality of education and improving the qualifications of teachers. Action
Research provides flexibility in an exploratory approach to problem-solving, while Lesson Study
explores the details of lesson planning and delivery, encouraging sharing and reflection among
teachers.

Action Research and Lesson Study methods contribute to the development of professional
competence of teachers and improvement of educational results. However, teachers need to develop
pedagogical research skills before using Action Research methods. Pedagogical research skills
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include the ability to critically analyze learning situations, design and evaluate learning activities, and
use scientific methods to solve practical problems. Such skills are an important step in the effective
use of the mentioned system of methods in one's practice. This not only helps to improve the
qualifications of teachers and the learning experience but also contributes to the professional growth
of teachers, making them competent and confident in their professional activities.

In the traditional teaching process, students' research culture, enthusiasm, and energy are mainly
focused on the subject content of education, and the theoretical and cognitive side of acquiring
scientific knowledge is neglected. As a result, students do not master it sufficiently [3]. Research
skills are the main element of personality development in modern society. It not only contributes to
a deep understanding of the world around us but also allows us to think critically, solve problems
independently, and innovate. Scientific research allows a person to develop the ability to analyze
information, highlight important aspects, create hypotheses, and test them in practice. Thus, research
skills are an important tool for achieving personal and professional goals in a rapidly changing world.

The main direction of modernization of higher pedagogical education is determined by the training
of qualified, competitive professors and the development of modern high-tech technologies, which
meet the modern requirements for the quality of specialists, both from the side of employers and the
social demands of society. Therefore, it is necessary to take into account these groups of interrelated
factors in the formation of research skills of future physics teachers at a pedagogical university [4].
The teacher's pedagogical research skills play a crucial role in his professional activities, especially
in the field of pedagogical science and practice. It allows the use of innovative teaching methods
based on modern scientific achievements. The formation of research skills plays a key role in training
qualified teachers who can successfully adapt to the dynamically changing conditions of the
educational environment and cope with the challenges of modern times. Pedagogical research allows
teachers to analyze the content of their work, experiment with various teaching and educational
methods, and adapt and apply advanced pedagogical practice to their own experience. Research skills
help teachers effectively solve current educational problems, as well as improve their professional
competence. Thus, the development of pedagogical research skills is an important aspect of preparing
a modern teacher for professional activity.

From this comes the need to develop pedagogical research skills of future computer science
teachers. The need to develop such skills depends on several factors. First, computer science teachers
play an important role in preparing students for the challenges of the digital world, and for this, they
need not only technical knowledge but also the ability to conduct pedagogical research. The rapid
development of information technologies and the constant updating of educational methods require
future informatics teachers not only to have in-depth knowledge of the subject but also to find new
teaching methods adapted to the rapidly changing educational context, as well as to improve students'
competencies, functional literacy, critical thinking, etc. in the teaching of informatics. This requires
that they study their own pedagogical activities to be able to rationally choose innovative methods
that contribute to the development of their skills. Second, current educational standards require
teachers to have critical thinking and analytical skills, which is not possible without developed
research skills. In conclusion, the development of research competencies contributes to the personal
and professional growth of teachers, which positively affects the quality of education.

The purpose of this article is to justify the need and relevance of research and development of the
concept of pedagogical research skills of future computer science teachers.

Forecast. The formation of pedagogical research skills of future informatics teachers contributes
to increasing their professional competence, increasing the quality of teaching, and effective use of
information technologies in the educational process. Developing these skills enables future teachers
to critically evaluate and implement innovative teaching methods, thereby preparing students who
can meet the demands of the digital world."
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Research methodology

From September 2022 to February 2024, a study was conducted at the Kazakh National
Pedagogical University named after Abai on the topic '"The need to develop pedagogical research
skills of future computer science teachers." Research results were presented. Qualitative and
quantitative methods were used to collect data. Qualitative methods included semi-structured
interviews and focus groups conducted with research participants. Interviews and focus groups aimed
to determine students' perceptions of the importance of research skills and their level of mastery of
these skills.

Quantitative methods included surveys and testing. The questionnaires were designed to assess the
level of research skills and included questions about the ability to visualize problems, ask questions,
generate hypotheses, conduct experiments, and draw conclusions. Testing was conducted to
objectively assess students' research competencies. As a result of the application of these methods, a
comprehensive picture of the level of development of research skills of future IT teachers was
obtained, which made it possible to formulate recommendations for their further development and
introduction into the educational process. The study showed that the development of research skills
of future computer science teachers contributes to increasing their professional competence,
improving the quality of teaching, and introducing innovative teaching methods. In addition, it helps
future teachers adapt to rapidly changing technologies and the requirements of the modern
educational process. As a result, the development of research skills is a key element in training
qualified and competitive teachers.

Lei Zhang and Jing Wang (2024) explain how action research in education can not only improve
teaching practice but also contribute to the development of teachers' reflective thinking. This process
also aims to improve teachers' pedagogical skills and abilities, which in turn enhances the quality of
education. Additionally, conducting action research helps develop teachers' research abilities, which
is important for the continuous improvement of the educational process and achieving good results
in student learning [5]. For teachers to effectively use such innovative methods in their practice,
pedagogical research skills must first be developed. These skills include seeing and formulating
problems, asking research questions, formulating hypotheses, defining concepts, classifying data,
conducting observations and experiments, drawing conclusions, structuring material, working with
text, and proving and defending ideas. Only with these skills can teachers use action research to
improve the learning process and achieve meaningful results in student learning.

Let's focus on the concepts of 'skill,’ 'research,' 'research skill,' and 'pedagogical research skill.'
Skills are actions that are practiced as a result of long-term repetition [6]. A.L. Savenkov [7] describes
research skills as the ability to perform a number of intellectual tasks. This includes being able to see
the problem, ask questions, create a hypothesis, define concepts, classify data, control, conduct
experiments, summarize and draw conclusions, structure material, work with text, and prove and
defend ideas. P.V. Seredenko defines research skills as the ability to perform a complex of operations
and their implementation. These operations are related to intellectual and practical actions that
constitute research activity and lead to new knowledge [8].

Research skills reflect the main characteristics of the professional development process as the main
basic elements of the personality. They show the universality of one's interaction with the outside
world, contribute to the development of creative abilities, and determine the effectiveness of cognitive
activity. These skills make it possible to use knowledge and research skills in any field of cognitive
and practical activity. Therefore, the educational process aimed at raising the professional level of an
individual, and one of the indicators of the effectiveness of a cognitive-creative school based on a
scientific-creative approach, is the level of development of research skills [9].

According to the law on the status of a teacher, a teacher in his position must:

- acquire relevant professional competences;

- observe the pedagogical principles of education and training and ensure the quality of education
and training at a level not lower than the requirements stipulated in the state universal education
standards;
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- continuously improve their professional skills, research, intellectual and creative level,
including increasing the level of the qualification category at least once every five years [10].

To perform these tasks according to the requirements, the teacher should be able to recognize and
know each student sitting in front of them, understand students' participation in the lesson, determine
how much they learned, identify what prevented them from learning, who actively participated in the
lesson, and who did not. They should be able to search for answers to these questions and find
solutions.

One of the main abilities that a teacher should have is research abilities, which are manifested in
the ability to understand and objectively evaluate pedagogical situations and processes [11]. The
professional activity of a teacher requires special general and specific abilities. The success of
professional pedagogical activity is directly related to special pedagogical abilities, one of which is
the pedagogical research skills of the future teacher.

The research component of pedagogical activity [12] includes:
updating professional knowledge;

— looking at pedagogical phenomena from a scientific point of view;
learning pedagogical research methods;
analyzing personal experience;

- analyzing the experience of other teachers.

The need to develop pedagogical research skills of future computer science teachers is considered
important for several reasons. First, the rapid development of information technologies and their
impact on education require computer science teachers to constantly improve their methods and adapt
to new requirements. Second, the development of pedagogical research skills allows teachers to
effectively use innovative pedagogical methods and conduct scientifically based analyses and
evaluations of their pedagogical practice. It also provides an opportunity to create and implement new
educational technologies that meet the needs of modern education in the information society. Third,
it contributes to the professional growth of computer science teachers and improves the quality of
general education. Various research methods were used to investigate and prove the need for future
computer science teachers to develop pedagogical research skills. Analysis of current trends in
education, especially in the field of information technologies, helps determine the need to update
pedagogical methods and prepare teachers for new requirements. Surveys of students, teachers, and
employers can help determine the expected competencies of computer science teachers, including
pedagogical research skills. Analysis of existing scientific publications, studies, and expert opinions
is also important to understand the role of pedagogical research skills in the professional activities of
computer science teachers. Conducting pilot projects or courses aimed at developing the pedagogical
research skills of future computer science teachers, as well as subsequent evaluation of their
effectiveness and their impact on professional development and student success, can also provide
evidence of the need for this area in teacher training. Expert interviews with teachers and students, as
well as focus groups with experts in the field of education and information technology, help to obtain
opinions and assessments regarding the importance of pedagogical research skills for computer
science teachers."

Results of the study

The results of a small study on the need for the formation of pedagogical research skills of future
teachers are as follows:

Hypothesis. If the work aimed at forming the pedagogical research skills of the future informatics
teacher is not properly organized, it will significantly lead to insufficient professional level of the
teacher. If it is said that it affects the significant decrease in the learning efficiency of the students,
then by normalizing the pedagogical research skills of the future teachers, they will have a specialist
with high professional training.

Research method. A questionnaire was collected from computer science teachers and future
computer science teachers about their pedagogical research skills using qualitative and descriptive
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comparative analysis methods using Google Forms and analyzed using the R program.

Participants. 43 computer science teachers and future computer science teachers participated in
the survey. Due to the small number of participants in the survey, the results of the research are
limited, so the obtained results may not give the exact nature of the mentioned matter. Also, the
confidentiality of the names and answers of the responding teachers and prospective computer science
teachers in the survey was preserved.

Data collection. In order to collect data, teachers and future teachers thought about the topic of the
survey, and in order to get a clear answer to the main question, other additional questions were asked
and prepared in consultation with the scientific supervisor several times. The survey included a total
of 10 questions.

Implementation. The research took two weeks. Because the questions in the survey are directly
related to computer science teachers and future computer science teachers, it took time to clarify their
thoughts on the link sent. In addition, we also met colleagues who were indifferent to the sent link.
Therefore, the number of respondents to the survey in the link sent was 43.

Research result: It can be seen that the teachers who responded to the research question have
different methods used in the classroom. If 20% of teachers use the empirical method, another 20%
use the theoretical method, and 35% use the methodological method, the remaining 25% of teachers
use the question-answer method using this percentage scale (Figure 1).

AVICUI0AS Uscd DY (Ccacncrs ul uic classroom

@ empirical

® theoretical
methodological

@ question-answer

Figure 1. Is an indicator of methods used by teachers in the classroom

The result of the research is primarily to determine whether teachers' understanding of pedagogical
research skills has been developed, as well as to determine whether they have an understanding of
the importance of learning in the subject of informatics, "Is it important for a teacher to develop
pedagogical research skills for the subject of informatics?" , "Does building research skills require
years of experience? ", "Do you support the need to improve the training of future computer science
teachers?" questions were asked. When the answers were analyzed in the R programming
environment, the result was as follows (Figure 2).
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Figure 2. Information on teachers' perceptions of pedagogical research skills
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If the information is presented in tabular form (Table 1).

Table 1. Information on teachers' perceptions of pedagogical research skills

future computer science teachers?

Question/answer yes no a little
Is it important that a computer science teacher has o o o
developed pedagogical research skills? 80% 5% 3%
Does building research skills require years of 0 o 0
experience? 43% 25% 30%
Do you support the need to improve the training of 80% 15% 50
(/] 0 0

In addition, among teachers, "After the lesson, do you analyze the students according to your

previous method?", "Is computer science important in education?" questions were asked and the
answers were analyzed. Although 65% of the survey participants say "I definitely do it", 20% of them
do it occasionally, i.e. "sometimes". Among the teachers, there were even those who "do not do
analysis at all". This shows that some of our teachers are indifferent to their work (Figure 3).

Analysis of the past lesson

®

Figure 3. "After your lesson, do you analyze the students according to your previous method?"
The share of respondents to the question

@ necessarily

® sometimes
® not at all

Next "Is computer science important in education?" 90% of teachers said that it is important,

and 10% decided that it is not important.

To the teachers, "Does the teacher's use of his skills during teaching enable the development of
students' learning abilities?", "Do you think that it is necessary to improve the skills of the teacher

in order to implement innovative activities?" questions were also asked. It can be seen that 75% of

them responded that the use of their skills during teaching "enables" the development of students'
learning abilities, while 10% of teachers chose the answer "does not allow". At the same time, 15%

believe that it "gives a little opportunity" (Figure 4).

The mpact of the teacher's skills on students' learming abilities

Figure 4. "Does the use of the teacher's skills during teaching enable the development of students
learning abilities?" percentage scale of the question

@ always
® sometimes
@® never

!
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In the questionnaire "Are you familiar with the courses for training teachers in pedagogical
skills?", "Do you think that formation of pedagogical research skills is effective and necessary?"
questions were also encountered. Are you familiar with the courses for training teachers in
pedagogical skills ? 55% answered "yes, I'm familiar with it", 25% answered " no, I'm not familiar
with it ", 15% said "passing the course is not important", and 5% came to the conclusion that
"courses do not help" (Figure 5).

Teachers' opmions regarding training courses
e yes

@ no
taking the course is not

- important
: @ the courses are not helpful

Figure 5. M teachers' "Are you familiar with the courses for training teachers
in pedagogical skills?" answers to the question

Next "Do you think that the formation of pedagogical research skills is effective and necessary?
35% answered "effective but not necessary", 25% answered "not effective but necessary", the
remaining 35% answered "yes, necessary and effective" and 5% answered "no, not necessary".
and not effective" (Figure 6).

The need for developing pedagogical research scills

@ effective, but not necessary
@ not effective, but necessary
yes

Figure 6. "Formation of pedagogical research skills is effective
and do you think it is necessary?" answers to the question

Discussion

From the results of the research, a questionnaire was collected from 43 teachers of informatics and
future teachers of informatics about the formation of pedagogical research skills of future informatics
teachers and analyzed using the R program. Based on the results of the research , teachers' views on
the formation of pedagogical research skills of the future computer science teacher were determined.
During the research, it became known that all teachers (100%) use the methods during the lesson.
However, it uses a different method. For example, 20% of teachers use the empirical method, another
20% use the theoretical method, and 35% use the methodological method, and the remaining 25%
use the question-and-answer method. According to the methods used, it was found that some teachers
(20%) only sometimes analyze for themselves after the lesson, and some teachers (15%) do not
analyze at all. In this way, if the teacher does not report to himself for a long time and does not
analyze, it leads to insufficient pedagogical professional competence and skills. And it, in turn, affects
the significant decrease in the efficiency of teaching students. For this reason, the vast majority of
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teachers (80%) believe that it is important for a teacher to develop pedagogical research skills for
computer science. In addition, according to the results of the survey, the teacher's use of his skills
during teaching allows students to develop their learning abilities (75%). In addition, it was
concluded that only after improving the education of teachers in special courses, they will learn the
formation of pedagogical research skills at a sufficient level, and the interest and responsibility of the
teacher will increase .

Conclusion

Summarizing the conducted experiment, the need to develop pedagogical research skills of future
computer science teachers was determined. These skills allow teachers to effectively adapt to changes
in the educational environment, develop innovative methods of teaching and assessment, and
contribute to the development of the educational and scientific community. The development of
pedagogical research skills helps to increase the professional competence of computer science
teachers and provides quality education in accordance with modern requirements and requirements
of students. Therefore, focusing on the development of these skills in the process of training future
computer science teachers is an important step in improving the education system and preparing
qualified teachers for the digital age.

Comparing our results with previous studies, our findings are consistent with international
trends. Research on teacher action research and lesson research also emphasizes the importance of
incorporating research into teacher education curricula. However, our approach to teaching
research skills has its own peculiarities depending on the context of the Kazakhstan education
system. These features can serve as a basis for further comparative research and exchange of
experience.

Prospects for further research:

- in the future, it is necessary to study in depth the impact of various teaching methods and
technologies on the development of research skills of pedagogical students;

- it is important to study the long-term impact of these skills on the professional activity of
teachers, which allows for a more accurate assessment of the effectiveness of current educational
methods;

- additional attention should be paid to the development and implementation of innovative
methods and tools that help to acquire research skills more effectively in a rapidly changing
technological environment.

Thus, our study confirms the importance of developing the pedagogical research skills of future
computer science teachers and indicates the need for further efforts to improve educational
programs.
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