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Abstract

This article is devoted to the study of the psychological and pedagogical features of the process of studying ordinary
fractions in secondary schools in the context of digitalization of education. The aim of the study is to identify the impact
of digital tools and information and communication technologies (ICT) on the cognitive, motivational and emotional
development of students studying the topic «Ordinary fractions». Based on the research results, effective psychological
and pedagogical approaches to their application have been identified.

The study used quantitative and qualitative methods: student questionnaires (n = 452), knowledge testing before
and after the introduction of digital forms of education, pedagogical observation, and statistical data for the period 2021-
2025 were analyzed by the authors. The empirical basis of the study is based on the material of secondary schools in the
Russian Federation, with subsequent interpretation of the results in the context of the secondary education system of the
Republic of Kazakhstan.

The results of the statistical analysis show that the use of digital platforms and interactive tools increases the average
academic performance of students by 12-18%, helps to reduce learning anxiety and form more stable cognitive
representations of ordinary fractions. The practical significance of the work describes the development of methodological
recommendations for the integration of digital resources into the teaching of mathematics, taking into account the
psychological and pedagogical characteristics of students and the specifics of the digitalization of education in
Kazakhstan.

Keywords: digitalization, mathematical education, digital infrastructure, ordinary fractions, learning motivation,
secondary school, regression model.

Introduction. The study of ordinary fractions is one of the keys and at the same time the most
difficult sections of the school mathematics course. The difficulties of mastering this topic are related
to the abstraction of the concepts of «part-whole», operations of comparison, transformation and
performing arithmetic operations with fractions. These difficulties are compounded by cognitive
overload, insufficient visualization, and high learning anxiety among students.

In the context of digitalization of education, the school system faces new challenges related to
the introduction of digital educational resources, interactive platforms and adaptive learning
technologies. In the Republic of Kazakhstan, the processes of digital transformation of education are
developing within the framework of state programs («Digital Educational Environment», «Digital
Kazakhstan»), which creates a common methodological and infrastructural field for comparing the
pedagogical effects of digital learning [1].

In the Republic of Kazakhstan, the issues of digitalization of school education are becoming
particularly relevant in connection with the implementation of the state programs «Digital
Kazakhstan» and «Digital School» aimed at improving the quality of education, developing digital
competencies of students and equalizing educational opportunities between regions. At the same
time, the problem of forming stable mathematical concepts, including on the topic of «Ordinary
fractions», remains one of the most difficult in the practice of teaching mathematics in secondary
schools.

The reference to the experience of the Russian Federation and the People's Republic of China in
this study is analytical in nature and is conditioned by the need to compare different models of
digitalization of education. Russia provides an example of an educational system that is similar in
content to curricula and methodological approaches, while China demonstrates a high degree of
consistency and scale of the introduction of digital educational technologies [2]. Comparing these

27


https://www.doi.org/10.69927/WABT1207
mailto:*abikyzy89@gmail.com

©pney. Y3gikci3 6inim »xapubicbl — Oprey. Bectn HenpepbiBHOro obpasoBaHms. Ne1(52)/2026

approaches allows for a deeper understanding of the prospects and limitations of digitalization of
mathematics education in the Republic of Kazakhstan. The analyses of neighboring countries also
show the development of Kazakhstan's educational trends, which can become a valuable foreign
experience for the country.

Methods and materials. The study was conducted in 2021-2025 and was quasi-experimental in
nature. The main empirical part of the study was focused on the analysis and generalization of data
relevant to the system of general secondary education in the Republic of Kazakhstan. Empirical data
were compared with the results of similar studies conducted in the Russian Federation and the
People's Republic of China, which allowed us to consider the impact of digital educational
technologies in various models of digitalization of education [3]. In addition, the use of artificial
intelligence and big data allows you to visually present the results of the analysis.

In Kazakhstan, the processes of digitalization of education are implemented taking into account
the infrastructural differentiation of schools, differences between urban and rural educational
organizations, as well as the level of digital competence of teaching staff. The availability of Internet
infrastructure, multimedia classrooms, and access to educational platforms such as Kundelik.kz,
BilimLand, OnlineMektep and other digital educational resources.

In domestic studies, it is noted that the digitalization of education in Kazakhstan is a step-by-
step process and requires methodological support from teachers when introducing digital educational
technologies into the educational process. According to a number of Kazakhstani researchers, digital
technologies are most effective when they are integrated into the traditional pedagogical system,
rather than completely replacing classical teaching methods.

The present study is aimed at solving the national scientific and practical problem of improving
the quality of mathematical education in the context of the digitalization of schooling in the Republic
of Kazakhstan by identifying psychological and pedagogical mechanisms for the formation of
mathematical concepts in the study of the topic «Ordinary fractions».

The methodological tools of the research were adapted to the national educational context. The
survey was conducted in Kazakh and Russian, which ensured the cultural and linguistic validity of
diagnostic procedures. Regional peculiarities of the educational environment of schools were also
taken into account, including differences in the technical equipment of educational organizations and
the level of digital readiness of students and teachers.

The study involved 452 pupils of grades 5-7 of secondary schools of the Republic of Kazakhstan,
representing the municipal government institutions «Secondary School Ne 15» and «Secondary
School Ne 102» in Almaty, as well as «Secondary School Ne 12 named after A. Baitursynov» Zhetisu
region. The sample included 232 students from the experimental group and 220 students from the
control group. The groups were selected according to the principle of equivalence — according to age,
the level of basic mathematical education and the socio-economic status of the families. The
experimental group studied using digital tools, while the control group studied in a traditional face-
to-face manner without using interactive technologies.

The experimental group used digital resources such as educational platforms, as well as
simulators and interactive applications «GeoGebra», Phet «Fraction Laby, digital simulators and
fraction visualizers. These tools allowed us to model fractions, perform operations with them, visually
observe the processes of addition and subtraction of fractions with the same and different
denominators, as well as form ideas about the relationship between ordinary and decimal fractions.

The experiment took place in three main stages. At the first stage (diagnostic), students of both
groups passed an entrance test on the topic «Ordinary fractions» (maximum 30 points), a
questionnaire on the level of educational motivation (A. A. Rean's method) and anxiety (modified
Phillips scale). At the second stage (formative), the training was conducted using various
methodological strategies: traditional explanatory and illustrative methods for the control group,
digital interactive forms (virtual laboratories, visualization, game tasks, adaptive simulators) for the
experimental group [4]. The duration of the formative stage was eight weeks. At the third stage
(control), final testing and repeated questionnaires were conducted, aimed at identifying changes in
cognitive and emotional indicators.
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To obtain additional data, methods of pedagogical observation, interviews with teachers and an
analysis of the portfolio of digital achievements of students were used. The collected data was
subjected to statistical processing using the SPSS (statistical package for the social sciences) Statistics
27 package and the Python language (pandas’ module, SciPy (scientific python). Stats). The methods
of correlation and regression analysis, t-test for independent samples and ANOVA (analysis of
variance) were used. The statistical significance level is assumed to be p < 0,05. To verify the
consistency of the questionnaire scales, the Kronbach reliability coefficient (o = 0,82) was used,
which confirms the internal consistency of diagnostic indicators.

To quantify the closeness and directionality of the relationships between variables, the Pearson
linear correlation coefficient was calculated using the formula (1):

r = Zizl(xi_f)(yi_y) (1)
J2?=1<xi—f)2*z<yi—i>2

Where x; — values of the first variable (for example, the level of educational motivation), yi —
values of the second variable (test results), x, y — the average values of the corresponding indicators,
n — the sample size. The regression model is calculated using the formula (2):

Y =Po + P1X+e (2)

where Y is academic performance, X is the frequency of use of digital resources, P is the
regression coefficient, ¢ is the model error.

In addition to quantitative methods, special attention was paid to qualitative data analysis.
Teachers recorded observations of students' behavior, their level of engagement, degree of
independence, and emotional response to digital tasks. Examples of student work were analyzed
separately — screenshots of solutions, dynamics of exercises, and comments left on digital platforms.
This allowed us to establish that students more often resort to reasoning and experimentation when
using interactive visualizers, which contributes to the formation of stable conceptual structures.

International data sources were used for comparative analysis. In particular, the official reports
of the Ministry of Education of the People's Republic of China (2022-2025) and UNESCO (2023)
were used, according to which more than 99,5% of Chinese schools have multimedia equipment and
access to digital educational resources [5]. For Russia, the same indicator was 85% by 2024, which
indicates a high but still uneven level of digitalization of the educational process [6].

The statistical calculations made it possible to establish a significant positive correlation between
the activity of using digital tools and the success of mastering the topic «Ordinary fractions» (r =
0,42, p < 0,05). Regression analysis showed that an increase in the degree of digitalization of the
lesson by one unit on the scale of digital engagement assessment leads to an increase in the average
test result by 0,35 points. The data obtained confirm that digital technologies have a natural, rather
than accidental, impact on the process of mathematical knowledge formation and contribute to the
activation of cognitive activity of students.

The use of a comparative international context made it possible to identify the universal and
specific psychological and pedagogical effects of digitalization of mathematics education, as well as
to identify factors of the greatest practical importance for the education system of the Republic of
Kazakhstan.

To identify the interrelationships between the educational performance indicators of secondary
school students in the Republic of Kazakhstan, a correlation analysis was conducted. The following
variables were considered as analyzed variables: the level of learning motivation, the level of learning
anxiety, and the test results on the topic of «Ordinary fractions.

The analysis showed a statistically significant positive correlation between the level of
educational motivation and the learning outcomes of students in the experimental group of secondary
schools in the Republic of Kazakhstan (as 0,46 r = 0,46, p < 0,05 p < 0,05). This indicates that an
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increase in students' learning motivation is accompanied by an increase in the success of mastering
mathematical material when using digital educational resources.

At the same time, a negative correlation was found between the level of learning anxiety and test
results (r =- 0,41 r=- 0,41, p < 0,05 p < 0,05), indicating a decrease in academic achievement with
an increase in student anxiety.

In addition, an analysis of the relationship between learning motivation and learning anxiety
showed a moderate negative correlation (r =- 0,38 r=- 0,38, p < 0,05 p <0,05), which allows us to
conclude that motivation plays a compensatory role in reducing the negative emotional background
of learning activities.

The obtained correlations confirm that in the conditions of secondary schools in the Republic of
Kazakhstan, the use of digital educational resources has a direct and indirect impact on learning
outcomes. The direct impact is manifested through improving the quality of learning material, and
indirectly through changing the psychological characteristics of students' learning activities.

Unlike several Kazakhstan studies, in which the analysis is limited to describing the pedagogical
effects of digital technologies, the presented results are based on a quantitative assessment of the
relationships between key indicators of educational activity, which allows us to talk about the
systemic nature of the identified patterns.

Results and discussion. Table 1 shows the average (M) and standard deviations (SD) of
academic performance (test of ordinary fractions) in the experimental and control groups before and
after the introduction of digital learning.

Table 1. Test results on the topic «Ordinary fractionsy» (scores out of 30)

Group Time M SD
Control (traditional) Before 17,4 4,2
Control After 19,1 4,1
Experiment (digital) Before 17,6 43
Experiment After 214 3,8

Source: Compiled by the authors

The t-test analysis of independent samples showed that the difference between the groups after
training (control vs experiment) is significant: t (450) = 4,67, p <0,001. The average increase in the
experimental group was 3,8 points (= 12,7%), which is significantly higher than the increase in the
control group (1,7 points = 9,8%). Correlation analysis showed r = 0,42 between the degree of use of
digital tasks and the final score, which indicates a moderate positive relationship. The regression
model showed B: = 0,35 (p <0,01), that is, an increase in the degree of use of a digital instrument by
one (on a scale) leads to an increase in the score by 0,35.

To visually represent the dynamics of academic performance on the topic of «Ordinary
fractions» in the control and experimental groups, comparative diagrams were constructed. Figure 1
shows the average test results (in points) before and after training in both groups (Figure 1).

After analyzing the data presented in Figure 1, it can be noted that digital learning led to a
significant increase in results — the average score in the experimental group increased by 3,8
(=12,7%), while in the control group it increased by only 1,7 (=9,8%). The differences obtained are
statistically significant (t(450) = 4,67, p < 0,001), which confirms the hypothesis of the study on the
positive impact of digitalization on the quality of learning the topic «Ordinary fractions».

In addition, the questionnaires showed a decrease in anxiety: the average score on the anxiety
scale decreased from 3,2 (SD =0,74) to 2,7 (SD = 0,68) in the experimental group. Student motivation
increased: the proportion of students who answered «yes» to the question «I'm interested in learning
fractions using a digital tool» increased from 42% to 63%. A comparative analysis with the Chinese
experience shows the following features: in China, by 2021, the entire list of schools (100%) was
connected to the Internet and 99,5% had multimedia classrooms. This has created a favorable
infrastructure for digital learning. The presented Russian study also shows that the availability of
home appliances and Internet access increase the effectiveness of digital learning (the covariate
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turned out to be significant: = 5,12, p < 0,05). However, cultural and pedagogical differences have
emerged: Chinese studies note a higher correct adaptation of digital platforms and a more systematic
introduction of «smart classroomsy.

= 25
on
o 20
2 15
2 10
= 5
S 0
2 Experim  Experim
o Control Control P P
20 ental ental
= (before (after
> training)  training) (before (after
< & & training) ~ training)
B Average test results on
the topic "Ordinary 17.4 19.1 17.6 21.4
fractions"

Figure 1. Comparison of test results on the topic «Ordinary fractions» in the control and experimental groups
(before and after training).
Source: Compiled by the authors

During the experiment, a significant improvement in results was recorded in the experimental
group, which confirms the effectiveness of using digital tasks in the learning process. In the control
group, the score increase was significantly lower, which underscores the importance of using new
technologies in the educational process. The analysis showed a positive relationship between the use
of digital tools and the improvement of knowledge. This indicates that such tools contribute to deeper
learning of the material.

Prior to the start of the experiment, the indicators of the two groups practically did not differ,
which confirms their equivalence in terms of the level of initial knowledge. After conducting digital
learning in the experimental group, there is a noticeable increase in the average score, which indicates
the effectiveness of using digital tools in studying the topic. The analysis data confirms that an
increase in the use of such tools contributes to an increase in the effectiveness of the educational
process. This approach is becoming increasingly relevant for improving the quality of education.

Discussing the data obtained, the following psychological and pedagogical features can be
distinguished:

1) visualization and interactivity of fractions through digital means (animations, virtual
manipulators) they contribute to the better formation of «part-whole» ideas and reduce cognitive load.

2) The personalization of tasks and the adaptability of the platform make it possible to take
into account an individual pace, which is especially important for the topic of fractions, where
students with different levels of training enter the topic.

3) Anxiety reduction is due to the fact that the digital environment offers real-time feedback,
which reduces the fear of mistakes and increases confidence.

4) nevertheless, a convention has been revealed: without pedagogical support, correct
methodological support and teacher training, digital tools do not give the expected effect — as
evidenced by foreign reviews.

5) the learning context (availability of home appliances, Internet access, self-organization
skills among students) significantly affects the effectiveness of digitalization, which is confirmed by
data from Russia/To China.

A comparison with the Chinese experience shows that a large-scale infrastructure base and a
single platform (for example, the Smart Education of China platform) create conditions for systemic
digitalization. Therefore, the introduction of digital fraction learning tools should be accompanied by
a teacher training strategy, student support organization, and digital access alignment [7].

In general, the results confirm the hypothesis that digital learning tools contribute to improving
the understanding of fractions and have a significant psychological and pedagogical effect [8].
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However, an integrated approach is needed: technical support + methodology + teacher training +
consideration of territorial and socio-economic characteristics of students [9].

An analysis of international experience shows that for Kazakhstan, the most productive model
is step-by-step and methodically accompanied digitalization, combining elements of Russian practice
(adapting digital platforms to the school curriculum) and the Chinese approach (consistency and
integration of digital tools into the educational process). This combination makes it possible to
consider the national peculiarities of the educational system and the real conditions of functioning of
schools.

The results of the study confirm that the introduction of digital tools in the study of fractions
helps to reduce learning anxiety, increase learning motivation and form stable mathematical concepts,
which is especially important for Kazakhstan in the context of improving functional literacy of
students and the results of international comparative studies.

The revealed correlations in the Kazakh sample in terms of focus and strength are comparable
to the results of studies conducted in the Russian Federation and the People's Republic of China,
which also show a positive relationship between learning motivation and academic achievement and
a negative relationship between learning anxiety and learning outcomes when using digital
educational resources.

Conclusion. The conducted research allowed us to confirm the importance of digital
technologies as one of the factors of increasing the effectiveness of mathematical education in modern
schools in the Republic of Kazakhstan. It has been established that the integration of digital
educational resources contributes to the creation of a more comfortable and differentiated educational
environment that supports students' cognitive activity in the study of abstract mathematical concepts.

The results show that the digitalization of learning has a complex impact on the educational
process, affecting not only the cognitive sphere of students, but also the motivational and emotional
aspects of learning activities [ 10]. An important condition for the effectiveness of digital tools is their
methodically sound use, as well as the availability of pedagogical support aimed at developing self-
regulation and independent cognition skills.

The scientific novelty of the study is to identify the psychological and pedagogical mechanisms
of the influence of the digital educational environment on the formation of mathematical
representations in the study of ordinary fractions. The analysis made it possible to determine that the
greatest educational effect is achieved with a combination of technological innovations, professional
training of teachers and taking into account the socio-educational conditions of schools. A
comparison of the results obtained with the Chinese experience of digital transformation of education
revealed common trends and significant differences. In China, digitalization is systematic, which
ensures high consistency between infrastructure, methodology and teaching practice. The Russian
experience demonstrates significant potential, but its implementation is often limited by uneven
technical support for schools and insufficient teacher training [11]. At the same time, there is a steady
development of teachers' digital competence, which creates conditions for the gradual formation of a
unified educational digital space.

In the psychological and pedagogical aspect, digitalization of learning ordinary fractions
contributes to the creation of a comfortable, motivating and differentiated educational environment
[12]. The visual and interactive nature of digital tools allows students to perceive abstract
mathematical concepts through actions, experiments, and modeling, making the learning process
more meaningful and accessible. At the same time, digital learning is not a substitute for the
traditional methodology, but its development and complement, ensuring the transition to a
personality-oriented model of education.

The practical conclusions of the study indicate the need for an integrated approach to the
digitalization of mathematics education. The introduction of digital resources should be accompanied
by methodological support, professional training of teachers, regular monitoring of cognitive and
emotional states of students, as well as ensuring equal access to technology and the Internet. It is
important that digital technologies are used not sporadically, but systematically, as part of an
integrated pedagogical process. Only with a combination of technological and psychological-
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pedagogical conditions is it possible to achieve a sustainable improvement in the quality of
mathematical education.

The multiplicative effect of digitalization of mathematics education for the Republic of
Kazakhstan is manifested in the possibility of scaling the identified pedagogical solutions to various
levels and types of schools without significantly increasing resource costs. The use of digital
platforms and interactive models makes it possible to improve the quality of education, reduce the
burden on teachers and at the same time create conditions for the individualization of the educational
process.

In the future, this area may become the basis for the development of integrated methodological
complexes on other topics of the school mathematics course. Digital forms of information
representation, the use of interactive models and gamification elements can significantly expand the
teacher's capabilities in individualizing and humanizing learning.
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HUPPJIAHABIPY JKAFJTAUBIHJIA AKAJIIBI BIJIIM BEPETIH MEKTENITEPJIETT
MATEMATHUKAJIBIK BIJIIM BEPY AIH IICUXOJIOI'UAJIBIK-IIEJAT' OI' MKAJIBIK
EPEKHIEJIIKTEPI

Axoamna

byn makama 6Oimim Oepyni mmdprasHabpy >KaFgaiblHIA JKaambl OiTiM OepeTiH MeKTenTepieri KapamailbiM
OeleKTep i 3epTTey MPOLECIHIH IICUXOJIOTMSUIBIK-TIEIarOTUKAIIBIK EPEeKIIEeNIKTEPIH 3epTTeyre apHalIFaH. 3epTTey/ i
MakcaThl IUQPIBIK Kypalgap MeEH aKnapaTThIK-KOMMYHHUKAaUWUIBIK TexHosoruwsuapasie (AKT) «Kapamaiibim
OeJIeKTep» TaKbIPBIOBIH 3epTTEY Ke3iHJe OKYIIbUIAPIbIH TaHBIMABIK, MOTHBAIMSUIIBIK )KOHE SMOLMOHAJIBIK 1aMyblHA
ocepiH aHBIKTay OOJBIN TaObUIAABI. 3epTTey HOTIDKeNepi OOHBIHIIA ONMapApl KOJTAHYIBIH THIMII IICHXOJIOTHSIIBIK-
TIeIarOTMKAJIBIK TOCIIAEP] aHBIKTAJIIBI.

3epTTeye CaHABIK JKOHE CaNablK dJicTep KOJMNaHbUIABL: OKyIIbUIapra cayamHama xyprizy (N = 452), oKpITyABIH
UUQPIBIK HBICAHJAPBIH CHTI3TeHTe JCHIH KOHe OJaH KeHiHri Oimimal TecTiney, HeNarorukaiblK OaKpUiay >KOHE
aBTopnapMmet 2021-2025 xxpuinap Ke3eHIHIEeTi CTATUCTHKAIBIK IepeKTep i TAIIaHIbl. 3epTTey IiH SMIHPUKAIBIK 0a3achl
Peceli ®enepanuschlHBIH OpTa MEKTENTEPiHIH MaTepHallblHa HETi3eNreH, cojaH KeifiH HoTmkenepnai Kaszakcran
PecnyGnukachIHbIH opTa Ol1iM Oepy *Kyiieci KOHTEKCTiHAE TYCIHAIpe .

CraTUCTUKANIBIK Tajjlay HoTWkenepi HUPAbIK miardopMmanap MeH WHTEpaKTHBTI KypajigapAbl NaijaiaHy
OKYUIBLIApbIH opTama yiarepiMia 12-18% - ra apTThIpaThIHBIH, OKY Ma3acChI3[IbIFbIH TOMEHJIETYT'€ JKOHE KaparaibiM
GbpakuysiIap Typaibl HEFYpJbIM TYPaKThl KOTHHTHBTI TYCIHIKTEpIi KaJbINTACTBIPYFa BIKMAl ETETiHIH KepceTell.
JKYMBICTBIH NPaKTHKAIBIK MaHBI3ABUIBIFBIH/A OKYIIBIIAP/IBIH IICUXOJIOTUSIIBIK-TIEIarOTUKAIBIK PEKIIENIIKTEPIH KIHE
Kasakcranmarel OutiM Oepyai OUpIaHIBIPY EpPEKMICTIKTEpiH eCKepe OTBHIPHIN, MATeMAaTHKAaHBI OKBITyFa MHUQPIBIK
pecypcTap/sl HHTerpanusuiay OOMbIHIIA 9/IICTEMEIIK YCHIHBIMAP 331pJiey CUIaTTaJFaH.

Tyuinoi ce30ep: nnpIaHIbIPy, MATEMATHKAIBIK OUTIM Oepy, IUQPITBIK HHPPaKYPBUTBIM, KapanaisiM (Gpakuusiap,
OKYFa BIHTAJIAHJIBIPY, OPTAa MEKTEII, PErpeccHs MOAENI.

* A6uks13bl I.!, CorbixoB B.2
12 Vuusepcumem SDU
L2 Kazaxcman, Aimamoi

IHCUXOJIOT'O-ITIEJATI'OI'MYECKHUE OCOBEHHOCTU MATEMATHYECKOI'O
OBPA30OBAHHUSA B OBHIEOBPA3OBATEJIBHBIX HIKOJIAX B YCJIOBUAX
HIUPPOBU3ALINHU

Annomayus

JaHHasi craTbs TMOCBSIIEHA HCCICIOBAHHIO TICHXOJIOTO-NEAarorHuecKuX OCOOEHHOCTEH IMpolecca H3ydYeHUs
OOBIKHOBEHHBIX JApoOel B 00IIe00pa3oBaTeNbHBIX INKOJIAX B YCIOBHAX IudpoBm3anuu obpa3oBanus. llensio
HUCCIICAOBAHUS SABJISICTCS BBIABJICHUC BIIMSHUA [H/I(I)I)OBBIX UHCTPYMECHTOB H I/IH(i)OpMaLH/IOHHO-KOMMyHI/IKaHI/IOHHBIX
texHosoruii (IKT) Ha KOTHUTHBHOE, MOTHBAIMOHHOE M AMOIMOHAIBHOE PA3BUTHE YYAIUXCS NMPH U3yYCHUH TEMBI
«OOBIKHOBEHHBIE JIpoOm». [lo pe3ympTaraM HCCICIOBaHWA BBIABICHBI 3(Q(EKTHBHBIC IICHXOJIOTO-TICAATOTHYCCKUC
ITOJTXO/BI K UX MPUMEHCHHIO.

B uccie1oBaHNY HCTIONB30BANCH KOJTUYECTBCHHBIC U KAYECTBEHHBIC METO/IBI: C/ICJIaHbl AHKETUPOBAHHE YUAIIUXCS
(n = 452), TectupoBaHue 3HAHUI 10 U MOcie BHEAPeHUs NUPPOBHIX GopM 00yYeHUs, eJaroruuecKoe HaOM0ICHHE 1
[IPOAHAIM3UPOBAHbl AaBTOPAMHU CTaTUCTHYECKHE JaHHble 3a nepuox 2021-2025 romoB. Owmupuueckas 0aza
HCCIIEIOBAaHUSI OCHOBaHAa Ha maTepuanie cpeaHux mkoil Poccuiickoit depepanun ¢ MOCIEAYIOMIEH MHTEpHpETanei
Pe3yIbTaTOB B KOHTEKCTE CUCTEMEI cpenHero obpasoBanms Pecnyoimkn Kazaxcran.

B pesynpraTax cTaTHCTHYECKOTO aHAIN3a MOKa3aHO, YTO MCIIONIF30BaHNe MU(POBEIX MIATPOPM U HHTCPAKTHBHBIX
WHCTPYMEHTOB IIOBBIIIAET CPEAHIOI YyCIeBaeMOCTh ydammxcs Ha 12-18%, cmocoOCTByeT CHIKEHHIO Y4eOHOMH
TPEBOKHOCTH U (HOPMHPOBAHHIO 0OJiee yCTOHYMBBIX KOTHUTHBHBIX TPEICTABICHHH 00 OOBIKHOBEHHBIX Ipo0sx. B
MIPAKTUIECKOI 3HAUNMOCTH Pa0OTHl ONHCAHBI Pa3padOTKH METOIMYECKHX PEKOMEHIAIMH 110 MHTErparuy IU(PPOBBIX
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pecypcoB B MpEMoiaBaHue MATEMATHKHU C YUETOM IICHXOJIOT0-1IeIarOrHYecKUX 0COOEHHOCTEH yyamuxcs u crenuduku
mudposuzanuu odpazoBanus B Kazaxcrane.

Kniouegvie cnosa: nndposuzanms, MareMarinieckoe odpasoBaHue, udpoBas HHOPACTPYKTYpa, OOBIKHOBECHHBIE
IpoOu, MOTHBALMS K 00YUYEHHIO, CPEIHS KON, PErPECCHOHHAs MOJCIb.
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