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INNOVATIVE APPROACHES TO ORGANIZING
INDEPENDENT WORK OF STUDENTS IN THE PROCESS
OF TRAINING MATHEMATICS TEACHERS

The strategic organization of independent student endeavors in
the professional development of mathematics educators represents a
critical element of the pedagogical framework, fostering the acquisition
of professional proficiencies, the refinement of critical faculties, and the
cultivation of self-directed learning. This article addresses the theoretical
underpinnings and methodological approaches to the organization
of independent study, surveys the historical landscape of research
pertaining fo this area, and posits recommendations for the optimization
of its deployment within contemporary educational paradigms. The
importance of independent work is especially evident in the preparation
of future educators, as it fosters the development of skills such as analysis,
planning, and the application of innovative educational technologies. The
research is based on the analysis of scientific literature, student surveys,
and the development of recommendations to improve organizational
approaches. The results of a survey among second-year students in the
6B01510 — «Mathematics» program revealed the need for improved
communication with instructors, better use of digital technologies, and the
addition of supplementary educational resources.

The article also suggests creating an electronic educational
environment to support independent work, which will include courses,
materials, tests, video lessons, and feedback systems to enhance the
learning process.
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Introduction

The organization of students’ independent work in the process of mathematics
teacher training is a key aspect of modern teacher education. It promotes the
formation of professional competencies, the development of critical thinking
and the ability to continuous self-education. This article will consider the
need to organize independent work, the historical aspects of its research, the
main researchers in this field, goals and objectives, as well as methods of
effective organization of independent work in the process of training future
mathematics teachers.

Students’ independent work is an integral part of the educational process,
especially in the training of future teachers. It allows students to develop the
skills of independent information search and analysis, develop the skills to plan
and organize their activities, make decisions and take responsibility for them. In
the context of mathematics teacher training, independent work contributes to a
deep understanding of the subject, the development of methodological skills and
readiness to introduce innovative educational technologies [1, p. 5-7].

The issues of organizing students’ independent work began to be actively
investigated in the middle of the 20th century. The first studies were aimed at
determining the role of independent work in the educational process and its
impact on student academic performance. Over time, the focus has shifted to
the development of techniques and technologies that contribute to the effective
organization of independent activities. In the 1990s, special attention was paid to
the introduction of information technology into the educational process, which
opened up new opportunities for students to work independently [2, p. 1-3].

V. A. Dahlinger is a well-known Russian researcher, whose work has
significantly enriched the study of the organization of independent work of students.
He explores in detail the methods of stimulating students’ independent work in
teaching mathematics and presents practical suggestions for their organization.
His works, such as «Students’ independent activity and its activation in teaching
mathematics», became the basis for many subsequent studies in this field [3, p. 1-7].

Independent activity of students is a process of active, purposeful and
meaningful acquisition of knowledge, skills and abilities without direct
supervision from the teacher. This type of activity promotes the development of
critical thinking, responsibility for one’s own learning and increases the level of
professional training of future mathematics teachers. In pedagogical theory and
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practice, students’ independent activity is considered as one of the key factors
of successful learning. Jean Piaget emphasized that independent environmental
research and cognitive conflicts contribute to the formation of new knowledge.
Lev Vygotsky singled out the concept of a «zone of immediate developmenty,
where independent activity plays a crucial role in the assimilation of new material
and the formation of professional competence [4, p. 3—4].

John Dewey argued that learning is most effective when students are actively
involved in the learning process through solving practical problems. His theory
of «earning by doing» emphasizes that students’ independent work helps them
to better master the material, develop creative and critical thinking [5, p. 1-5].
David Kolb proposed the theory of experimental learning, where the student goes
through four stages: concrete experience, reflection, abstract conceptualization and
active application of knowledge. In the context of mathematics teacher training,
this model allows students to independently develop teaching methods, analyze
their effectiveness, and adapt learning approaches [6, p. 3—6].

Examples of organizing independent activities [7, p. 1-3]:

* The case study method is used to analyze specific situations related to
teaching mathematics. This method is actively used in foreign
pedagogical universities.

* Project activity — students develop educational materials and conduct
mini-studies on the methodology of teaching mathematics
J

N
* Reflection and self-assessment - self-analysis methods are used to allow
students to evaluate the effectiveness of their work and make adjustments

to the learning process. )

* The use of digital technologies — online platforms, virtual laboratories,
and interactive courses - help students explore complex mathematical
concepts and teaching methods in more depth.

The main purpose of organizing students’ independent work in the process
of mathematics teacher training is to develop their professional competencies
necessary for effective teaching [8, p. 1-4]. The main tasks include:

Professional skills development: independent work contributes to the mastery
of mathematics teaching methods, the ability to develop educational materials and
plan the learning process.

109



TopaiirsipoB yHuBepcuretinin Xabapiusicel, ISSN 2710-2661 Teoazozuranvix cepusicor Ne 2. 2026

Formation of research skills: students learn to conduct pedagogical research,
analyze their results and apply the data obtained in practice.

Development of critical thinking: independent work stimulates the analysis
of various teaching approaches, assessment of their effectiveness and adaptation
to specific learning conditions.

Preparation for continuous self-education: in the context of the constant
development of educational technologies and teaching methods, the teacher must
be ready to constantly update his knowledge and skills [9-10, p. 1-2, p. 4].

This research has theoretical significance, as it contributes to the development
of pedagogical strategies for organizing independent learning for novice
mathematics teachers. It is based on the fundamental theories of such thinkers
as Dewey, Kolb, Piaget and Vygotsky, demonstrating their applicability to
modern educational conditions. In practice, the study contributes by setting out
methodological recommendations for improving students’ independence in their
academic activities using advanced educational technologies. Therefore, further
study of this subject is crucial to increase the effectiveness of the professional
development of future mathematics teachers by improving approaches to their
independent work.

Materials and methods

The study employs a mixed-method approach to data collection, encompassing
an analysis of pedagogical literature, a survey of students, and the formulation of
recommendations for enhancing the organization of independent work. Materials:

1. Analysis of scientific research on innovative approaches to independent
activity.

2. Make a survey of students of a pedagogical university about the organization
of their independent work outside the educational process.

3. Development of an electronic environment to support students’ independent
work in the field of pedagogy.

Research methods:

Content analysis is the study of literature and best practices for organizing
independent work in higher education institutions.

Questionnaires — surveys will be conducted among students in order to
identify their needs in organizing independent work, the problems they face, and
their expectations from teachers.

Pedagogical design method — based on the data obtained, the concept of an
electronic environment for students’ independent work will be developed.

After analyzing the collected data, it is planned to create an electronic platform
that will allow students to manage their independent studies more effectively,
quickly receive feedback from teachers and use innovative approaches to learning.
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This tool will potentially become an important component of the educational
process, improving the quality of training for future mathematics teachers.

The article used a questionnaire consisting of 15 questions, including both
closed and open questions. The questions were evaluated using a Likert scale to
identify students’ attitudes to independent work, as well as a scale to determine
their preferences in terms of teacher assistance. The survey was conducted online
among second-year students of the educational program 6B01510 — «Mathematics»
of the Korkyt Ata Kyzylorda University. The main purpose of the study was to
assess students’ attitudes towards independent work and their expectations from
teachers in facilitating this process. Statistical analysis was used to process the
data, which revealed the key trends and preferences of students regarding the
organization of independent work.

Results and discussion

The pedagogical experiment was carried out at the Korkyt Ata Kyzylorda
University at the Institute of Natural Sciences. The pedagogical practice of research
work was implemented in the second academic period of the 2023-2024 academic
year in the M-22-1 and M-22-1y study groups.

Subject: Student Independent Work and Instructor Support. The purpose
of the survey was to examine students’ attitudes towards independent study and
their expectations of instructors. The survey was conducted online, utilizing
a questionnaire consisting of 15 questions, which included both closed and
open-ended items. Students completed the questionnaire over the course of one
week, ensuring anonymity and voluntary participation. As a result of the survey,
45 responses were collected.

Table 1 — Survey results in percentages

Ne Question Answers (%)
1 | How would you rate your ability to do Very bad — 5 %,
independent math work? Bad - 10 %,
Normally — 25 %,
Good — 40 %,
Very good — 20 %
2 How much time per week do you Less than 1 hour — 10 %,
usually spend on independent math 1-2 hours — 25 %,
assignments? 3—4 hours — 40 %,
5-6 hours — 15 %,
More than 6 hours — 10 %
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3 | How comfortable are you doing as- Not comfortable at all — 5 %,
signments without the direct help of Rather uncomfortable — 15 %,
a teacher? Neutral — 30 %,
Rather comfortable — 35 %,
Very comfortable — 15 %
4 | What form of teacher support is most Individual consultations — 25 %,
effective for you when doing indepen- Group consultations — 20 %,
dent assignments? Electronic materials and video tutorials
—30 %,
Forums and chat rooms for questions —
15%,
Feedback on completed tasks — 10%
5 How often do you need help from Very often — 10 %,
a teacher when completing assign- Sometimes it’s 40 %,
ments? Rarely — 35 %,
Almost never — 15 %
6 | How important is it for you to receive It doesn’t matter at all — 5 %,
teacher feedback on completed inde- Not very important — 10 %,
pendent assignments? Neutral — 25 %,
Important — 35 %,
Very important — 25 %
7 What role does digital technology A very important role — 40 %,
play for you in doing independent | They help, but not critically — 35 %, I pre-
work? fer to work without technology — 15 %,
Digital technologies are not important
tome—10 %
8 | What digital tools do you use to com- Online courses — 40 %,
plete independent math assignments? | Virtual laboratories — 25%, Mathematical
programs — 35%,
Video Tutorials — 30%,
Other tools — 10%
9 ‘What additional forms of support (An open question)
from teachers would you like to see
when doing independent work?
10 | What, in your opinion, can help you (An open question)
improve the effectiveness of indepen-
dent work in mathematics?
11 | How would you rate the overall orga- Very bad — 5 %,
nization of independent work within Bad - 10 %,
your training course? Normally — 25 %,
Good —40 %,
Very good — 20 %
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12 | How much do the learning materials They don’t help at all - 5 %,
used in the course help you in inde- Not very helpful — 10 %,
pendent work? Neutral — 30 %,
Help — 40 %,
Very helpful — 15 %
13 | What kind of feedback form would Individual comments — 30 %,
you prefer to improve your indepen- Group discussion — 25 %,
dent work? Electronic performance reports — 20 %,
Online sessions with a teacher — 25 %
14 | What role does regular independent Very important — 50 %,
assignments play in your learning Important — 30 %,
activities? Neutral — 10 %,
Not important — 5 %,
Not important at all- 5 %
15 | What additional resources, in your (An open question)
opinion, can improve the organization
of independent work?

The survey results show that the majority of students (40 %) devote 3-4 hours
aweek to independent work. In addition, 35 % of students recognize the significant
impact of digital technologies on their independent work. Open responses often
suggest improving online consultations and pointing out the need for additional
resources, including video tutorials and discussion forums.

Statistical analysis using the Excel program was used to process the data.
The percentages for each closed question were calculated and the main trends
from the answers to the open questions were highlighted, which made it possible
to form recommendations for teachers to improve the organization of students’
independent work.

Conclusion

Throughout the research, several key findings emerged regarding student
perspectives on self-directed tasks within the preparation of upcoming mathematics
educators. Typically, learners dedicate approximately three to four hours weekly
to these individual mathematical exercises, suggesting an appreciation for
autonomous learning; however, this duration occasionally proves insufficient for
comprehensive understanding of the subject matter. Additionally, the responses
highlight the significant contribution of digital tools when tackling assignments,
with students favoring online platforms and targeted math software for homework
completion. Nevertheless, enhancing interaction between instructors and pupils
remains crucial, especially via virtual guidance sessions alongside supplementary
materials like instructional videos and collaborative discussion boards. Answers
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to open-ended questions show that students want more support from teachers,
especially in terms of getting feedback and clarification. The most popular forms of
support are individual consultations and access to additional educational materials,
which indicates the desire of students to study topics in more depth and improve
the quality of their educational activities.

One of the important conclusions is the need to create innovative approaches
to organizing students’ independent work, for example, the introduction of an
electronic educational resource system. This will significantly increase the activity
of students, facilitate the process of teacher-student interaction, and receive timely
feedback. Based on the results of the research, we plan to create an electronic
environment that will support students in the process of independent work. This
website will feature various tools to improve the learning process, such as electronic
materials, video tutorials, and other resources. The electronic environment serves
as a centralized platform for receiving support from teachers, sharing experiences,
and increasing motivation to learn.

The electronic educational environment, created to support students’
independent work, includes several main sections aimed at improving the
learning process and improving learning efficiency. The main page displays
general information about the site, project objectives, as well as statistics and
available resources such as courses, materials, and consultations. For students
to work independently, a section is organized containing educational materials,
including video tutorials, tests, assignments, and virtual labs. You are also given
the opportunity to participate in interactive tasks that promote deep learning of the
topic. To empower students, a section is being created with additional educational
materials, links to external resources, and platforms for completing practical
online assignments. Interactive rating tables that can track student progress, as
well as grades and task completion statistics, help motivate students and track
their progress.

The creation of this website allowed students not only to organize their
independent work more effectively, but also provided access to valuable
educational resources, increasing their interest in the subject and improving
interaction with teachers.
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*C. b. Haocen', JI. C. Kaunbaesda’, 3. A. Epeanayosa’
123K opKpIT ATa aThiHIaFl KBI3BLTOP/Ia YHHBEPCHUTETI,
Kazakcran Pecriybnukacser, Keizputiopa x.

27.02.25 x. bacmara TYCTI.

26.02.26 xk. Ty3eTyJepiMeH TYCTI.

15.05.26 . OachIn LIbIFapyFa KaObUIIaHIbIL.

MATEMATHKA MYFAJIMJEPIH JASIPJIAY ITPOLIECTH/IE
CTYJEHTTEP/IH O3IH/IK )KYMBICBIH
YIBIMJIACTBIPY IBIH MHHOBALMSIIBIK TOCLIJIEPI

Mamemamuxa myeanimoepin oaapaayoa cmyoeHmmepoiy 030iK
JICYMBICHIH YUbIMOACmbIpY OiiM bOepy npoyeciniy Manbl30bl ACneKmici
b6obin MabdwvLIAOLL, 0N KOCIOU Ky3vlpemminikmepoi, CblHU OULAYObl
Jlcone 03iH-03i ambimy Kabilemin Kaibinmacmulpyaa viknan emeoi. byn
MaxKanaoa 630iK HCYMulCmvl YULIMOACHbIPY Obll MEOPUSTLIK He2i30epi MeH
aoicmepi, ocvl canadaesvl 3epmmeynepoiy Mapuxu ACneKminepi Heone OHbly
3AMAHAYU HCA20au0a JHcy3eze acCbiPbliyblH OHMAULIAHOBIPY YCHIHBICIAPb
Kapacmuipuliaovl. O30iK HCyMblCmbll MAHbI30bLIbI2bL dCipece DOaauaK
neoazoemapowvl 0aapaay KoHmeKxcinoe aikbii Kopinedi, cebebi o1 manoay,
AHCOCNAPAAY HCOHE UHHOBAYUANBIK OiiM Oepy MeXHON0UANAPBIH KOTOAHY
dazovinapvil damvimyaa biknai emedi. 3epmmey avlivimu o0edOuemmi
manoayaa, cmyoenmmep apacvlHoad cayaiHama xHeypeizyze sHcone
YUBIMOACMBIPYIUBLILIK, 90icmepOi dcakcapmyad apHai2an YCblHblCmap
azipaeyee neeizoenzen. «6B0I1510 — Mamemamukay» 6inim Oepy
b6a20apramacvinbly eKinwi Kypce cmyoeHmmepi apacviioa Jicypeiziieet
cayaiHama Homudycenepi OKblMYyubliapMeH KapblM-KaAmuvlHaACMbl
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arcakcapmy, Yu@dpavlk mexHor02uAIapovl muimoi natioaiany KHcoHe
KOCLIMUWA OKY PECYPCMAapbIH eH2Ii3y KaAXCemminicin Kopcemmi.

CoHnoaii-ax, 630iK HCYMblcmbl KOIOAY YULiH 31eKMPOHObIK Oinim
bepy opmacwvin Kypy YCbIHbLIAObL, O] KYypCmapowl, Mamepuaioaposi,
mecmmepOi, betiHeMa3MyHObL JHCOHe Kepi OAULAHBIC HCYlleNePiH KAMMUObI,
OY1 0Ky npoyecin sceminoipyee Komekmeceoi.

Kinmmi ce30ep: unnosayusnvik mocinoep, 63iHOIK HCYMbIC, YUDPIbIK
MEXHON02UANAD, IHCODANBIK OKbIMY, CoIHU OULAY, KOCIOU KY3blpemminik,
neodazo2uKanblK, MmexHoI02UsANap.

*C. B. Haocer!, JI. C. Kaunbaesd’, 3. A. Epeanayosd’
123K pI3BUTOPAMHCKHHN YHUBEPCUTET MMeHN KOpKBIT ATa,
Pecny6imka Kazaxcran, . Ke3suiopa.

Ioctynuino B penakuuio 27.02.25.

Ioctynuio ¢ ucnpasnenusimu 26.02.26.

IIpunsto B nevars 15.05.26.

NHHOBAIIMOHHBIE MTOAXOAbI K OPTAHU3AIINN
CAMOCTOSATEJBHOM PABOTHI YUAIIIUXCS
B ITPOIIECCE NMMOJITOTOBKU YYUTEJIEM MATEMATHUKA

Opeanuzayusa camocmoamenbHol pabomsl cmyO0eHmos 8
noo0zomoske yuumenel MamemMamurky s611emcs 6AMHCHbIM ACNEeKMOM
0b6pazogamenibH020 npoyecca, CnOCOOCMEYIOWUM PA3BUMUIO
npogeccuoHanbrvlX KOMnemenyull, KpUmuiecko2o MoululieHus U
cnocobnocmu Kk camoobpazosanuio. B cmamse paccmampugaromcs
meopemuyecKue 0CHOBbL U MEMOOUKYU OP2AHUZAYUU CAMOCTOAMENbHOU
pabomvi, ucmopuueckue acnekmel UCciedo8anull ¢ Smou obracmu, a
makaice nPeonodNceHUs: RO ONMUMU3AYUL €€ NPOBEOCHUS 8 COBPEMEHHBIX
yenosusx. Basgcrnocmes camocmoamensrou pabomul 0cobeHHOo 04e8UOHA 6
KOHmeKcme no020mosKu 0y0yuux nedazo208, max Kaxk OHd cnocoocmeyem
Gdopmuposanuio HABLIKOE AHANU3A, NIAHUPOBAHUA U NPUMEHEHUS]
UHHOBAYUOHHBIX 0OpaszosamenvHulx mexnoao2ui. Mccireoosanue
OCHOBAMO HA AHANU3E HAYYHOU TUMEPAMYpbl, AHKEMUPOBAHUU CIYOEHMO8
u paspabomke pekomeHOAYull O YAYHUMeHUs OpeaAHU3AYUOHHBIX
nooxo008. Pezyrbmamel onpoca cpedu cmyOoeHmog 8mopoco Kypcd
obpasosamenvHol npoepammel «6B01510 — Mamemamuxay evisAguiu
nompeoHoCcmuy 8 YAyUueHuu KOMMYHUKAYUU C NPenooasamenimu,
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VAYUUWEHUU UCHONb308AHUS YUPPOBLIX MEXHOL0UU U 000a8LeHUl
OONOHUMETbHBIX 00PA306AMENBHBIX PECyPCO8.

Taxowce npednazaemes co30anue 31eKMPOHHOU 06PA308aMeENbHOI
cpeovl 011 NOOOEPAHCKU CAMOCMOAMENbHOU pabomel, Komopas OyOem
BKIIOUAMb KYPCbl, MAMEPUATbl, MeCmbl, 8U0e0-YPOKU U CUCTHEMY
00pammuoll 83U 05 Yayyulenus yuebHo2o npoyecca.

Knrouegvie cnosa: unHogayuoHHvle n0OX00bl, CAMOCMOAMENbHAA
paboma, yugpposvie mexHorocuu, NpoekmHoe obyueHue,
Kpumuueckoe Mvlilienue, npo@decCcuoHaibHas KOMNEemeHmHoCmb,
nedazocutecKue mexHoa02Uu.
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