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FACTORS ASSOCIATED WITH DIGITAL TECHNOLOGY INTEGRATION IN
MATHEMATICS EDUCATION IN THE CONTEXT OF CALCULUS TEACHING

Abstract

Digital technologies have become increasingly common in mathematics education, but their use in calculus varies
across educational settings. This study examines the factors associated with digital technology integration in mathematics
education using calculus teaching as the specific context of the study. The study involved 176 participants, including 36
mathematics educators and 140 learners, and the survey data were analyzed using descriptive statistics, principal
component analysis (PCA), and analysis of variance (ANOVA). The PCA identified five exploratory components
explaining 35.52% of the total variance, with statistically significant differences found for three of them. These
components reflected professional and institutional characteristics, perceptions of mathematical content and instructional
decisions, and professional development and methodological support. Generally, it was found that digital tools were
positively perceived in terms of representing mathematical concepts and simplifying abstract ideas. At the same time,
their reported use varied across educational contexts, suggesting that access to technology alone does not determine how
it is incorporated into calculus teaching and learning. The results point to the importance of educational and professional
factors when considering the role of digital technologies in mathematics education.

Keywords: calculus education, digital technology integration, mathematics education, digital competence,
professional development, digital tools, differential and integral calculus, student engagement.

Introduction. The growing use of digital technologies has changed the way mathematical ideas
can be presented and explored in the classroom. Graphing applications, Computer Algebra Systems,
and interactive environments make it possible to work with mathematical concepts through symbolic,
numerical, and graphical representations rather than relying on calculations alone. This is particularly
useful in differential and integral calculus, where understanding often requires students to connect
different representations of limits, derivatives, and integrals. Making these connections can be
difficult, especially during the transition from school mathematics to the more formal reasoning
expected at university level [1, 2].

Digital tools can support this process by allowing learners to visualize changes, experiment with
mathematical relationships, and examine the same problem from different perspectives. At the same
time, the presence of technology in an educational setting does not guarantee that it will become part
of everyday mathematics teaching. The way digital resources are used may depend on many factors,
including experience with technology, confidence in using it for mathematical tasks, and the
conditions available within a particular educational environment.

The relevance of this study is linked to a practical issue: the growing availability of digital
technologies does not necessarily translate into their regular and meaningful use in mathematics
education. This gap becomes especially important in calculus, where digital tools can provide
additional ways of working with concepts that are difficult to represent using traditional approaches
alone. The availability of technology is just one aspect of the issue, however. Factors such as
education and experience, digital skills and environments play an important role in technology
adoption.

160


https://www.doi.org/10.69927/GRLO5356

©pney. Y3gikci3 6inim »xapubicbl — Opney. Bectn HenpepbiBHOro obpasoBaHms. Ne3(54)/2026

The situation is especially significant in Kazakhstan, as digitalization is one of the main
directions of the educational development. While the access to technology has increased among many
educational institutions, conditions for their application differ greatly. The differences in
infrastructure, digital competence, education, and experience may be associated with differences in
the extent to which technology is used for teaching purposes.

The aim of this study is to describe perceptions of digital technology use in calculus education
and to explore patterns in mathematics educators’ responses concerning technology integration. The
study considers educators’ and learners’ perceptions and reported use of digital technologies,
examines the component structure of educator responses, and explores differences in component
scores across empirically derived educator profiles. Given the cross-sectional design and exploratory
nature of the analysis, the results are interpreted in terms of associations and group differences rather
than causal effects.

Literature Review. The use of technology in mathematics education is closely connected with
the idea that mathematical understanding develops through active engagement rather than through
the passive reception of information. From a constructivist perspective, learners build new knowledge
by relating unfamiliar ideas to what they already know and by testing these connections through
exploration and reflection. Digital environments can support this process in ways that are difficult to
reproduce with static materials. Computer Algebra Systems, interactive graphs, and simulations allow
learners to change parameters, observe the results, and move between different representations of the
same mathematical idea [3, 4].

The educational value of such tools, however, cannot be separated from users’ ability to work
with them. Digital literacy has therefore become increasingly relevant to mathematics education.
Evidence from Kazakhstan suggests that the development of students’ digital skills is shaped not only
by what is available at school. Joshkun et al. (2024), using data collected between 2016 and 2022,
found that access to the Internet at home had a stronger relationship with schoolchildren’s digital
skills than access to technology at school [5]. This points to an important distinction between access
and actual competence: providing digital resources is necessary, but it does not ensure that learners
will be equally prepared to use them for educational purposes.

This distinction is especially important in calculus. Learning calculus involves working with
concepts that can be expressed symbolically, numerically, and graphically, and understanding the
connections between these forms is often difficult for students. Research in calculus education has
repeatedly documented problems with limits, derivatives, and integrals, particularly when students
are expected to move beyond procedural differential and integral calculation and explain the
underlying mathematical relationships [2, p.4]. These difficulties can become more pronounced
during the transition to university, where formal definitions, abstract reasoning, and mathematical
proof take a more prominent role [6].

Several theoretical approaches help explain why these difficulties persist. Vinner’s (2002)
distinction between concept image and concept definition shows how a learner’s intuitive
understanding of a mathematical idea may differ from its formal definition [7]. Tall and Vinner
(1981) further showed that learners’ concept images may not fully correspond to formal mathematical
definitions [8]. Although these approaches describe mathematical understanding from different
perspectives, they point to a common problem in calculus learning: successful performance with
procedures does not necessarily mean that the underlying concepts are well understood.

Digital technologies are particularly relevant in this context because they allow students to
approach the same calculus concept in more than one form. Graphing environments can show how a
function changes as its parameters vary, while Computer Algebra Systems can support
experimentation with symbolic expressions and calculations. Dynamic representations can also make
relationships between symbolic and graphical forms more visible [4, p.93]. The contribution of
technology is therefore not limited to making calculations faster. Its educational value lies partly in
creating opportunities to explore mathematical relationships that are difficult to see when concepts
are presented only through formulas and static diagrams.
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Evidence accumulated over several decades generally supports the use of technology in
mathematics education, although the size and nature of its effects vary. Young (2017), in a second-
order meta-analysis covering approximately 30 years of research, reported a moderate positive effect
of technology-enhanced instruction on mathematical achievement [9]. Technologies that supported
computation and interactive exploration were among the approaches associated with positive
outcomes. At the same time, the review raised questions about whether short-term gains in
performance necessarily translate into lasting improvements in mathematical reasoning and
conceptual understanding. This distinction is important because the educational value of technology
depends on what students actually do with it rather than simply on whether a digital tool is present.

For this reason, research has increasingly shifted from asking whether technology is useful to
examining how it is incorporated into teaching. Drijvers (2015) argues that the effectiveness of digital
tools depends on the relationship between the technology itself, the mathematical task, and the way
instruction is organized. A tool with strong technical capabilities may contribute little if it is poorly
connected to the learning objective or used only as an additional means of performing routine
calculations [10]. The competence and experience of educators are therefore important parts of the
integration process.

Digital technologies have also expanded beyond instruction into other areas of mathematics
education. Computer Adaptive Testing, for example, allows assessment tasks to be adjusted to
individual performance and provides a different approach to differentiated assessment. Internet-based
technologies have likewise been used to support criteria-based assessment and more timely feedback
[11]. These developments illustrate that digitalization can affect not only how mathematical content
is presented but also how learning is monitored and supported.

The question of integration is particularly relevant in Kazakhstan, where schools and educational
institutions have experienced substantial digital development. Yet greater availability of digital
resources does not imply that they are used in the same way across contexts. Joshkun et al. (2024)
demonstrate the importance of conditions outside school for the development of digital competence,
while recent research on calculus education in Kazakhstan has identified differences associated with
educational and professional characteristics [5, p. 2]. Sabyrkhanova et al. (2026), for example,
reported variation in the difficulties identified in calculus learning according to teachers’ experience
and qualification level [1, p. 39]. Other studies have similarly emphasized the importance of
professional preparation and institutional conditions for the effective use of technology in education.

Taken together, previous studies provide substantial evidence for the educational possibilities of
digital technologies, including their use in mathematics and calculus. What remains less clear is why
these possibilities translate into regular practice in some educational settings but not in others. Studies
often concentrate either on the learning effects of a particular digital tool or on general attitudes
toward technology, while the factors associated with different patterns of technology integration
receive less attention.

Although prior research has documented the potential of digital tools for visualization, multiple
representations, and mathematical exploration, three limitations remain. First, much of the literature
evaluates particular tools or learning outcomes rather than examining professional, instructional, and
institutional characteristics together. Second, evidence specifically concerning calculus education in
Kazakhstan remains limited. Third, studies rarely compare educators’ and learners’ perceptions while
also exploring heterogeneity within the educator group. The present study addresses this descriptive
and contextual gap; it does not claim to validate a general measurement model or establish causal
determinants of technology adoption.

Accordingly, the study addresses the following research questions:

RQ1. What patterns characterize educators’ and learners’ perceptions of digital technology use
in calculus education?

RQ2. What underlying dimensions can be identified in educators’ responses concerning digital
technology integration in calculus education?

RQ3. How do the identified dimensions vary across empirically derived educator profiles?
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The study’s scientific novelty is contextual and exploratory. It provides evidence from
Kazakhstan that combines educator—learner descriptive comparisons with an exploratory analysis of
educator response patterns in calculus education. Its contribution is the identification of candidate
professional, instructional, and support-related dimensions for subsequent validation in a larger
educator sample. The retained components are therefore treated as provisional empirical patterns
rather than established latent constructs.

Methods and Materials. The data for this study were collected as part of a broader dissertation
study entitled “Innovative Forms and Methods for Preparing Future Mathematics Teachers to Teach
Differential and Integral Calculus.” The survey developed for the research covered two main areas.
The first examined difficulties encountered in the teaching and learning of calculus and was analyzed
in an earlier publication [1, p. 38]. The second focused specifically on digital technologies, including
their use in calculus education, difficulties associated with their integration, and the support needed
for their effective use. The present article focuses exclusively on the second area of the survey, which
was not examined in the previous publication, and analyzes patterns of digital technology integration
in calculus education.

The survey included 176 respondents: 36 mathematics educators and 140 learners studying
calculus or introductory calculus. Separate questionnaires were used for educators and learners. The
educator questionnaire consisted of 20 numbered items and covered educational and professional
characteristics, perceptions of the content and difficulties of teaching calculus, the use of digital
technologies, perceived benefits and challenges of technology integration, previous technology-
related training, and professional development and support needs. The learner questionnaire
addressed corresponding aspects from the learners’ perspective, including difficulties in learning
calculus, the use of digital technologies in mathematics lessons, and their perceived influence on
engagement and motivation. The questionnaires included closed, multiple-response, and open-ended
items, with several closed questions using three response categories (“‘agree,” “partially agree,” and
“disagree”). The questionnaires were developed by the authors in Kazakh and Russian and were
presented bilingually within the same Google Form, allowing respondents to read each item in either
language. Participation in the survey was voluntary. The questionnaires were completed
anonymously through Google Forms, and the collected data were analyzed and reported only in
aggregated form. The present study focuses on the items related to digital technology integration,
while the results concerning difficulties in teaching and learning calculus were analyzed in the
previous publication. The educational and professional characteristics of the mathematics educators
are presented in Table 1.

Table 1. Educational and professional characteristics of the mathematics educators

Education, % Years of Experience, % Qualification Category, % Language of
Instruction, %
Bachelor 36 Less than 1 year 11.5 Pedagogue 33 Kazakh 78
Master 64 1-5 years 33 Pedagogue-Moderator 20 Russian 22
5-10 years 8 Pedagogue-Expert 25
10-15 years 22 Pedagogue-Researcher 22
15-20 years 14
More than 20 11.5

Source: compiled by the authors.

Data processing and statistical analysis were carried out in Jupyter Notebook. Survey responses
were coded numerically, and categorical variables were converted into dummy variables where
required. Descriptive statistics were used to summarize the responses. The distributions of the
variables were examined before further analysis. Variables included in the multivariate analysis were
standardized to place them on a comparable scale. Descriptive comparisons of perceptions of digital
technology use included both educators and learners. The subsequent multivariate analysis of
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professional and educational characteristics was conducted for the educator subsample (n = 36),
because variables such as teaching experience, educational background, and qualification category
were applicable only to educators.

Principal component analysis (PCA) was used as an exploratory dimension-reduction technique
for the educator subsample (n = 36). PCA was performed on standardized variables, and component
scores were retained for subsequent exploratory analysis. The retained components were interpreted
from the variables with the strongest loadings. Three educator profiles were then derived empirically
from the PCA component-score space. One-way analysis of variance (ANOVA) was used to describe
differences in PC1-PCS5 scores across these three profiles. Because the profiles were created from
the same component scores that were subsequently compared by ANOVA, these tests are circular
and descriptive rather than independent confirmatory tests. Accordingly, they are not interpreted as
independent evidence of differences associated with specific professional or educational
characteristics.

Results and Discussion. The descriptive comparison indicated different reported experiences of
digital technology use. Approximately 50% of educators selected occasional use, compared with
slightly more than 20% of learners. These percentages describe responses to corresponding items in
two separate questionnaires; the groups were not pooled in PCA or ANOVA, and no inferential test
of the educator—learner difference was conducted. Approximately 47% of educators and 45% of
learners reported perceived improvement in learning outcomes (fig. 1). The similarity is descriptive
and should not be interpreted as statistical equivalence.
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Figure 1. Comparison of educators’ and learners’ perceptions
Source: compiled by the authors.

The educator responses also revealed a difference between positive perceptions of digital
technologies and the frequency of their actual use. While 69.4% of educators agreed that digital tools
facilitate the learning of calculus topics and a further 27.8% partially agreed, only 16.7% reported
using digital technologies daily and 22.2% weekly, whereas 50.0% used them only occasionally.
Previous technology-related training was also limited, with 22.2% of educators reporting that they
had received such training. The most frequently reported barriers included technical problems,
limited access to technology, the cost of digital content and resources, insufficient training, and a lack
of methodological guidance. At the same time, visualization and increased student engagement were
among the most frequently reported benefits of using digital technologies.

PCA of the educator data retained five components that together explained 35.52% of total
variance: PC1, 9.52%; PC2, 7.86%; PC3, 6.81%; PC4, 5.83%; and PC5, 5.50% (fig. 2). The low
cumulative variance and small educator sample mean that the components should be interpreted as
exploratory patterns rather than as a stable or comprehensive latent structure. A one-way ANOVA
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then compared the three score-derived profiles (n = 20, 12, and 4). The omnibus results were PC1,
F(2,33)=50.14,p <.001,n*>=.752; PC2, F(2, 33) =20.69, p <.001,n?=.556; PC3, F(2, 33) = 0.02,
p=.980, n?=.001; PC4, F(2, 33) = 5.84, p =.0068, n?> = .261; and PC5, F(2, 33) = 0.96, p = .393,
n*=.055 (table 2). Levene’s tests were non-significant (all p > .69). The significant tests indicate
differences in component scores between the empirically derived profiles; they do not show that PC1,
PC2, or PC4 are more influential. Moreover, because profile membership was derived from the same
component scores, the ANOVA results are interpreted as descriptive rather than confirmatory.
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Figure 2. Variance explained by five principal components (PCA). Total 35.52%
Source: compiled by the authors.

Table 2. Variance explained by the five principal components

Component F p n?
PCl1 F(2,33)=50.14 <.001 752
PC2 F(2,33)=20.69 <.001 556
PC3 F(2,33)=0.02 .980 .001
PC4 F(2,33)=5.84 .0068 261
PC5 F(2,33)=0.96 393 .055

Source: compiled by the authors.

Note: F is the ANOVA test statistic representing the ratio of between-group to within-group
variation. The p-value indicates the statistical significance of the observed group differences, with p
< .05 considered statistically significant. n? (eta squared) represents the effect size and indicates the
proportion of variance in component scores associated with differences between the three educator
profiles.

The first principal component (PC1) represented a professional and institutional dimension of
technology integration. The major contributors to the component included variables related to
teaching experience, educational background, and school type. Rather than implying that technology
use depends on any particular variable, the findings indicate that digital technology integration occurs
within a broader context involving educators’ professional characteristics and institutional
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environment. The component therefore reflects an association between professional and institutional
characteristics and patterns of technology integration rather than the effect of any individual
characteristic.

The second principal component (PC2) was shown to reflect the connection between the
curriculum contents, perceived conceptual complexity, and instructional decisions. Respondents
expressed divergent opinions on the question of the right grade level for the introduction of advanced
calculus topics, including differential equations. In addition, digital technologies were uniformly
evaluated as useful in facilitating the elaboration of difficult mathematical materials. These results
suggest that the perceived educational value of technology is related not only to the technology itself
but also to the complexity of the educational content. This suggests that interactive visualization may
be particularly relevant when educators work with conceptually demanding mathematical content.

PC4 reflected a pattern related to instructional support and professional development.
Respondents emphasized seminars, workshops, online training courses, methodological guidance,
and digital mathematics software such as GeoGebra, Desmos, and Wolfram Alpha as valuable
resources for improving teaching practice and increasing student engagement. Although the statistical
effect associated with PC4 was less pronounced than those observed for PC1 and PC2, this
component highlights an association between technology integration and opportunities for
continuous professional learning that support educators’ technological and pedagogical competence.

Taken together, the three statistically significant components suggest that digital technology
integration in calculus education is a multidimensional phenomenon associated with professional,
instructional, and contextual characteristics rather than with technology availability alone. PC1
reflects associations with educators’ professional characteristics and institutional environment, PC2
connects technology integration with perceptions of mathematical content and instructional
decisions, and PC4 highlights the role of professional development and methodological support.

These findings are broadly consistent with previous research on technology integration in
mathematics education. The educational value of digital technologies depends on how effectively
they are embedded within mathematical tasks and classroom practice, while Fitriati (2019)
emphasized the importance of teachers' technological and pedagogical competence [4, p. 97]. The
present study extends these perspectives by identifying an exploratory pattern in which educators’
professional and institutional characteristics are associated with technology integration.

The interpretation of PC2 further supports previous evidence suggesting that digital technologies
are particularly beneficial when learners are required to connect symbolic, graphical, and numerical
representations of mathematical concepts. Earlier studies have reported similar advantages for
teaching derivatives, integrals, and other abstract calculus topics [3, p. 145]. The present findings
reinforce this conclusion by showing that perceptions of curriculum complexity and decisions
regarding the appropriate educational level for introducing advanced topics form part of the same
underlying dimension. This suggests that the pedagogical role assigned to digital technologies is
closely related to the nature of the mathematical content being taught.

The pattern represented by PC4 is also related to professional development and methodological
support. Opportunities to participate in workshops, methodological training, and collaborative
learning activities may support educators' capacity to integrate technology effectively into
mathematics instruction. This interpretation is consistent with studies highlighting the contribution
of dynamic visualization tools and interactive digital learning environments to both teacher practice
and student learning [4, p. 96].

The findings should also be interpreted within the broader educational context of Kazakhstan.
Joshkun et al. (2024) demonstrated that students' digital competence is influenced not only by
technological resources available in schools but also by their digital experiences beyond formal
education [5, p. 15]. This perspective provides additional context for the differences observed
between educators' and learners' perceptions in the present study and supports the conclusion that
access to technology alone is insufficient to explain meaningful technology integration. Instead,
meaningful integration appears to be associated with institutional support, professional expertise,
curriculum characteristics, and learners' broader digital environment.
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Overall, the findings suggest that digital technology integration in calculus education is
associated with broader professional, instructional, and contextual patterns identified in educators’
responses. These results shift the discussion beyond technology availability alone and highlight the
importance of considering the educational context in which digital technologies are used. Such a
perspective may inform the design of professional development programmes and methodological
support aimed at promoting meaningful uses of digital technologies in mathematics education.

Limitations. The study has several limitations. First, although the survey included 176
respondents, the multivariate analysis was conducted only on the educator subsample (n = 36). The
small educator sample limits the generalizability and stability of the exploratory PCA results. In
addition, one of the three empirically derived educator profiles included only four participants. The
findings should therefore be interpreted cautiously and examined further in larger and more diverse
educator samples.

Second, self-reported questionnaire data was used in this study. The data offered insight into the
participants’ perceptions and experiences on the topic, but this may not precisely reflect classroom
practices. By combining self-reported data with classroom observation, interview, or learning
analytics, one can obtain much richer insights into the practical application of digital technologies in
calculus instruction.

Third, the study employed a cross-sectional research design. Consequently, the identified
relationships should be interpreted as associations rather than causal effects. Longitudinal studies
would enable researchers to examine how teachers' professional development, institutional support,
and technology integration evolve over time.

Finally, the present research focused on identifying broad patterns associated with digital
technology integration rather than evaluating the effectiveness of specific digital tools or instructional
approaches. Future studies could investigate how particular technologies, such as dynamic
mathematics software, computer algebra systems, or artificial intelligence—supported learning
environments, influence students' conceptual understanding, problem-solving skills, and long-term
learning outcomes.

In addition, the five retained principal components explained 35.52% of the total variance.
Consequently, a substantial proportion of variability remained outside the retained solution, and the
component structure should be regarded as exploratory.

Regardless of these limitations, the present study contributes to the expanding body of research
on technology integration in the teaching of mathematics. The findings suggest that technology use
in calculus instruction is associated with a combination of professional, pedagogical, and contextual
characteristics rather than with access to technology alone. The findings may inform the development
of professional development programmes and methodological support for digital technology
integration in mathematics education.

Conclusion. The study examined factors associated with digital technology integration in
calculus education. The findings suggest that technology integration is related to a combination of
professional, instructional, and contextual characteristics rather than to the availability of digital
resources alone. The exploratory PCA identified dimensions involving educators’ professional and
institutional characteristics, perceptions of mathematical content and instructional decisions, as well
as professional development and methodological support. The descriptive results further showed that
educators generally perceived digital technologies positively, although their reported frequency of
use and previous technology-related training varied considerably.

The findings show that the integration of digital technologies into calculus education should be
considered in relation to the conditions in which teaching and learning take place. Providing digital
tools is important, but their meaningful use should also be considered in relation to educators’
professional preparation, the mathematical content being taught, and the methodological support
available to teachers. The results therefore support the inclusion of a dedicated digital technology
component in the course “Innovative Approaches to Teaching Differential and Integral Calculus,”
with particular attention to the use of digital resources for visualization and the teaching of
conceptually demanding topics.
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Further research could examine these relationships using larger and more diverse samples and
investigate how particular approaches to technology integration affect students’ conceptual
understanding and mathematical reasoning over time.
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MATEMATHUKAJIBIK AHAJIN3/I OKbITY KOHTEKCIHAE MATEMATHUKAJIBIK
BIJIIM BEPYT'E HU®PJIBIK TEXHOJIOTUAJIAPABI KIPIKTIPY ®AKTOPJIAPBI

Anoamna

3epTTeyAiH MakcaThl MaTeMaTHKAJbIK aHalHM3/i OKBITY MbICAIbIHIA MaTeMaTHKaJbIK OutiM Oepyre mu(pIbIK
TEXHOJIOTUSUIApAbl KIPIKTIpy (akTopiiapblH aHBIKTay OOJbIN TaObUIagbl. 3epTreynae 176 pecrnoHIEHTTIH cayajlHama
JepeKTepi MmaiaamaHbUIIB], OJIAPIBIH 36-Chl MaTeMaTHKa MOHIHIH OKBITYIIBUIApEL, an 140-p1 MaTeMaTHKAIBIK aHATH3I1
HeMece OHBIH HeTi3[epiH OKBII XYpreH OiriM amymsiiap. Jepexrepai Tangay OapbIChIHAA HETi3r1 KOMIIOHEHTTEp dfici
(PCA) men mucniepeusinblk Tangay (ANOVA) narinanansuiasl. PCA HOTIOKECIHIE JKaNBl AUCHEPCUSHBIH 35,52%-bIH
TYCiHIipeTiH Oec KOMIIOHEHT AaHBIKTAJBIN, OJIAPABIH YIIeyi OOHBIHIIA CTaTUCTUKAJBIK MOHII aWBIpMAaIIBUIBIKTap
Oaifkanapl. AHBIKTAJIFaH KOMIIOHEHTTEP OKBITYIIBUIAPABIH KOCiOM JKOHE HHCTUTYLHOHAIIBIK CHIIATTaMalapblH,
MaTeMaTUKaJIBIK Ma3MyHJIbl KaObU1ay MEH OKBITYJbI YHBIMIACTBIPY €pEKLICTIKTEpiH, COHIal-aK KociOu aamy MeH
onmicTeMeNniK Konjayabl KamTuabl. L{uopriblK Kypangap MaTeMaTUKalbIK YFBIMIApAbl KOpCeTy jkoHe alOcTpakTiii
uaesyIapIbl TYCIHAIPY TYPFBICBIHAH JKANIbI OH OaralaHFaHBIMEH, OJIap/bl KOJJAaHy JCHIeli OiniM Oepy skarmaiinapbiHa
Kapail epekuieseHe1i. AJIbIHFaH HOTHXKeNep HUQPIIBIK TEXHOIOTHSIAp bl TUIMII KIPIKTIPY TeK U(PIIBIK peCypCTapIbly
OoslybIMEH FaHa eMec, OoJlapAbl KOJJaHyIbIH KociOH, olicTeMeliK jxoHe OiimM Oepy »karnaiinapbiMeH ae OallaHBICThI
eKeHIH KepceTell. 3epTTey HOTHKEJIEepiH MaTeMaTHKaIbIK OiiM Oepy canachlHIa SiCTEeMENiK Marepuainap MeH
OKBITYIIBUTAPABIH KOciOn qaMy OaraapaMaiapblH 93ipiieyae naigananyra 0oma bl

Tyuinoi co30ep: MaTeMaTHKAJIBIK aHATU31 OKBITY, TU(PIIBIK TEXHOIOTUSIIAPABI KipIKTipy, MaTEMaTHKAIBIK OLTiM
Oepy, mHGPIBIK KY3BIPETTUTIK, KociOn namy, mudpIisiK Kypanaap, auddepeHnnanapK KoHe HHTETPAIABIK ecenTeyep,
OLTiM amyIIbLTIapIBIH OCJICeHILTITI.
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®AKTOPHI HHTET PAITUU IU®POBBIX TEXHOJIOTUIA B MATEMATHYECKOE
OBPA3OBAHME B KOHTEKCTE IIPEITIOJABAHUA MATEMATHYECKOI'O
AHAJIN3A

AnHomayus

Lenb uccienoBaHus 3aKJIFOYAETCS B BBISBICHUH ()aKTOPOB MHTErpaliy HU(POBBIX TEXHOJIOTHI B MAaTEMaTHIYECKOE
oOpazoBaHWe Ha IpuUMepe IperojJaBaHus MaTeMaTHUeCKOro aHaiu3a. B HccienoBaHMU HMCHONB30BaHbI JaHHbIE
aHKeTUpOBaHUs 176 pecloHAEHTOB, B TOM 4Hcie 36 mpenoaasareneii maremMatuku U 140 oOyyaroniuxcs, H3y4Jaronux
MaTeMaTHYeCKHi aHAJIN3 WM ero OCHOBBL. J[iis aHaiW3a JaHHBIX NPUMEHSUIMCHh MeTo]| riiaBHbIX KOMHOHEeHT (PCA) u
mucriepcuonHeld aHanu3 (ANOVA). B pesymsrare PCA OBIIO BBIZIENEHO MATH KOMIIOHEHTOB HCCIIEOBATEIHCKOTO
xapakrepa, o0bscHsomux 35,52% o01ei qucnepcuu, Uit TpeX U3 KOTOPBIX OBUTH BBISIBIIEHBI CTATUCTUYECKU 3HAYNMBIE
pa3iuuusi. BeineneHHbIE KOMIIOHCHTHI OTPaXKaroT MPOQECCHOHANBHBIE W WHCTHTYIHOHAIBHBIC XapaKTCPHCTHUKH,
BOCIIPUSITHE COACPIKAaHUS MAaTEeMaTHYeCKOr0 MaTepualla M OCOOCHHOCTH OpraHM3alui OOYYeHHs, a TaKke
po)eCCHOHATBHOE Pa3BUTHE U METOIUYECKYHO MOIICPKKY mpenomaBarencid. L{uppoBbie MHCTPYMEHTHI B IEIIOM
MTOJIOKUTEIHHO OIICHUBAIOTCS C TOYKH 3PCHHUS MPEICTABICHHUS MaTEMAaTHICCKUX TOHSATHIA M 00BSICHEHUS aOCTPaKTHBIX
UAeH, OJHAKO HHTCHCHBHOCTH HX WCIIOJIE30BAHUS pa3IM4yacTCs B 3aBHCHMOCTH OT OOpa30BATEIBHOTO KOHTEKCTA.
[lomyuyeHHBIC TaHHBIE CBHIETEIBCTBYIOT O TOM, 4TO 3((eKTuBHAs WHTerpanus Nu(ppOBBIX TEXHOJIOTHIH CBsS3aHa HE
TOJILKO OT HaJIM4Hs [IU(YPOBBIX PECYPCOB, HO U OT MPOPECCUOHATIBHBIX, METOJJMYECKUX 1 00pa30BaTeIbHBIX YCIOBUI UX
NpUMeHeHHus. Pe3ynbTarhl UCCe0BaHUsS MOTYT OBbITh HCIIOJb30BaHbI NP pa3paboTKe METOIUYECKHX MaTepHajoB H
IIporpamMM Mpo¢eCCHOHATBHOTO Pa3BUTHA MpenoaBaTesei B 00IaCTH MaTeMaTHIECKOTO 00pa30BaHUS.

Kntouegvle cnosa: o0ydeHne MaTeMaTHYECKOMY aHAIN3Yy, HHTETPalus MU(POBBIX TEXHOJIOTHUH, MaTeMaTHIECKOE
oOpazoBanue, mnH@poBas  KOMIIETEHTHOCTb, NPOPECCHOHANBHOE  pa3BUTHE, IM(PPOBBIE  HHCTPYMEHTHI,
middepeHnnanTbHOe U MHTErPAIbHOE HCYUCIICHUE, BOBJICYEHHOCTh 00YYatoIUXCsl.
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