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Abstract. The purpose of this study is to examine the methodology and thematic analysis of
using Electronic Educational Resources (EERS) to teach mathematics at the university level. Using
TPACK (Technological Pedagogical Content Knowledge) framework and Cognitive Load Theory as
guiding principles, this research aims to investigate the impact of pedagogical strategies, as well as
cognitive load, on the way EERSs are utilized by teachers. There is increasing evidence that there are
a variety of factors that can influence the effectiveness of EERs, and this is in relation to their
effectiveness. A significant contribution to the effectiveness of EERs was found to be made by
pedagogical strategies and cognitive load factors that played an important role in this study. In
addition, existing pedagogical methodologies show varying degrees of alignment with TPACK and
the Cognitive Load Theory in terms of their alignment with TPACK. There is a need for educators
and instructional designers to apply a multifaceted approach to technology integration, while also
taking into account the context of the lesson. These findings offer valuable insights for educators and
instructional designers. As a result of this study, both theoretical and practical aspects of the use of
technology in the teaching of mathematics at university level can be addressed.

Keywords: electronic educational resources (EERS), university-level mathematics education,
technological pedagogical content knowledge (TPACK), cognitive load theory, intrinsic load,
extraneous load, germane load, pedagogical strategies

Basic provisions

The rapid advancement of technology and its integration into educational
settings have necessitated a re-evaluation of pedagogical strategies, particularly in
specialized disciplines like university-level mathematics education. As educators and
researchers grapple with the complexities of incorporating Electronic Educational
Resources (EERS) into teaching and learning, a robust understanding of the existing
literature becomes imperative. This Literature Review aims to critically examine the


https://doi.org/10.48371/PEDS.2024.73.2.018
mailto:ademabatyrbayeva@gmail.com
mailto:jgu_laura@mail.ru
mailto:jomart73@mail.ru
mailto:s.m.seitova@mail.ru

current body of research through two primary lenses: methodological considerations in
pedagogical experiments and the role of technology in educational settings. The review
will delve into empirical studies that focus on the methodology of pedagogical
experiments, comparative insights across disciplines, and the impact of technology,
particularly in the context of smart classrooms and higher-order thinking skills.
Additionally, the review will identify gaps in the existing literature, setting the stage
for the current study's objectives and research questions. The overarching goal is to
synthesize insights from diverse studies and theoretical frameworks, such as the
Technological Pedagogical Content Knowledge (TPACK) framework and Cognitive
Load Theory, to provide a comprehensive understanding of the effective use of EERS
in university-level mathematics education.

Introduction

The integration of technology into educational settings has been a transformative
force, offering new opportunities and challenges that have farreaching implications for
teaching and learning. In the realm of university-level mathematics education, the use
of Electronic Educational Resources (EERs) has become increasingly prevalent. These
resources promise to enhance educational outcomes by providing interactive, flexible,
and personalized learning experiences. However, the effective utilization of EERs is
not straightforward and is influenced by a myriad of factors, including pedagogical
strategies and cognitive load considerations. While theoretical frameworks like
Technological Pedagogical Content Knowledge (TPACK) and Cognitive Load Theory
offer valuable insights into these aspects, there is a noticeable gap in the literature.
Specifically, few studies have attempted to integrate these frameworks to provide a
comprehensive understanding of the effective use of EERSs in university-level
mathematics education. This lacuna in academic discourse serves as the impetus for
the current study.

The primary objective of this research is to delve into the complexities
surrounding the effective use of EERs in university-level mathematics education. To
achieve this, the study has several specific aims:

1. To investigate how various pedagogical strategies impact the
effectiveness of EERs.

2. To examine the role that cognitive load plays in the utilization of EERSs.

3. To assess how well existing pedagogical methodologies align with the
principles of TPACK and Cognitive Load Theory.

The significance of this study is twofold. Academically, it aims to fill a gap in
the literature by integrating elements of both TPACK and Cognitive Load Theory,
thereby offering a more nuanced theoretical framework for understanding technology
integration in education. Practically, the study provides actionable insights for
educators and instructional designers in university-level mathematics education,
emphasizing the need for a context-specific, multi-faceted approach to using EERs
effectively.

The remainder of this article is organized as follows: This section provides an
overview of existing research relevant to the study's objectives. This is followed by the
"Methodology" section, which outlines the research design and data analysis methods.



The "Findings" section presents the results of the thematic analysis, which are then
interpreted and discussed in the "Discussion™ section. The article concludes with a
"Conclusion" section that summarizes the study's key findings and implications.

By aiming to provide a comprehensive understanding of the effective use of
EERs in university-level mathematics education, this study seeks to make a meaningful
contribution to both the academic community and educational practitioners.

The integration of the Technological Pedagogical Content Knowledge (TPACK)
framework and Cognitive Load Theory (CLT) offers a nuanced and multi-dimensional
lens through which the effective use of Electronic Educational Resources (EERS) in
university-level mathematics education can be examined. Each framework brings its
own set of principles, assumptions, and analytical tools, and their confluence can enrich
our understanding in several main ways.

The TPACK framework by Mishra & Koehler [1] posits that effective teaching
with technology is not about isolating the technological aspects from pedagogy or
content but about the complex interplay among all three. This framework extends
Shulman’s [2] idea of Pedagogical Content Knowledge by adding technology into the
mix.

. Technological Knowledge: This involves understanding how to operate
specific technologies, from software to hardware.

. Pedagogical Knowledge: This encompasses various teaching methods,
classroom management, assessment and evaluation, and lesson planning.

. Content Knowledge: This pertains to what is being taught, in this case,
mathematics at the university level.

The intersections among these forms of knowledge create more nuanced
domains:

. Technological Pedagogical Knowledge: Understanding of how
technology and pedagogy influence each other.
. Pedagogical Content Knowledge: Mastery of how content and pedagogy

interact, how to make difficult concepts comprehensible through various teaching
methods.

. Technological Content Knowledge: Understanding of the relationship
between subject matter and the technologies that can best represent it.

. Technological Pedagogical Content Knowledge (TPACK): The central
component that integrates all these forms, focusing on the teacher's ability to balance
these three key forms of knowledge in a teaching context.

Cognitive Load Theory (CLT), developed by Sweller [3], is rooted in the study
of the cognitive architecture of the human brain, particularly the limitations of working
memory in the learning process. CLT identifies three types of cognitive load:

. Intrinsic Load: This is inherent to the complexity of the subject matter.

. Extraneous Load: This is generated by the way information or tasks are
presented to learners.

. Germane Load: This is related to the cognitive resources required to

process and store new information.



While TPACK provides a holistic view of the educational ecosystem, CLT offers
a more microscopic view, focusing on the cognitive processes at play during learning.
The integration of these frameworks can be particularly insightful:

. Optimizing Technological Tools: TPACK can guide the selection of
appropriate technological tools, while CLT can ensure that these tools do not
overwhelm the learner’s cognitive capacity.

. Instructional Design: TPACK can inform the pedagogical strategies for
delivering content, while CLT can provide guidelines on how to structure these
strategies to minimize extraneous cognitive load.

. Assessment: Both frameworks can inform the design of assessments that
not only evaluate content knowledge but also consider the cognitive load involved in
the assessment tasks.

In summary, TPACK offers a macro-level understanding of the educational
context, focusing on the integration of technology, pedagogy, and content. In contrast,
CLT provides a micro-level understanding, focusing on the cognitive processes that
occur during learning. When integrated, these frameworks offer a comprehensive,
multi-level understanding that can guide the effective use of EERs in university-level
mathematics education. This integration allows for a more nuanced approach to
educational design and assessment, taking into account both the external teaching
environment and the internal cognitive processes of the learner.

The realm of empirical studies on pedagogical experiments and the use of
technology in education is diverse, yet certain patterns emerge. Hagberdiyev and
Horakova & Houska [4, 5] both delve into the methodology of pedagogical
experiments, albeit from different perspectives. Hagberdiyev emphasizes the need for
clear research design, focusing on the goals and objectives of pedagogical experimental
work [4]. In contrast, Horakova & Houska aim for greater validity and reliability in
pedagogical research by improving the methodology itself [5].

It is important to outline that while both studies underscore the importance of
methodological rigor, they appear to operate in silos. Hagberdiyev's focus on objectives
could be enriched by Horakova & Houska's insights into methodological
improvements, and vice versa [4,5]. The absence of this cross-pollination limits the
depth of each study. Harrison, Back, & Tatar [6] and Semenikhina et al. [7] report on
pedagogical experiments but in different disciplinary contexts—interdisciplinary
design and physics education, respectively. Despite these differences, both studies
highlight the importance of methodological rigor and the effectiveness of specific
pedagogical strategies. The commonality in their findings suggests that the need for
methodological rigor transcends disciplinary boundaries. However, neither study
explicitly addresses how their findings could be applied in other disciplines, such as
university-level mathematics education, leaving a gap in the literature.

Hamilton et al. [8] provide a systematic review that emphasizes the potential and
limitations of immersive virtual reality as a pedagogical tool. In contrast, Sergeeva et
al. [9] discuss broader innovative pedagogical experiences without focusing on a
specific technology. Hamilton et al.'s focus on immersive virtual reality is both a
strength and a limitation; it offers depth but lacks breadth. Sergeeva et al. offer breadth



but lack the depth that comes from focusing on a specific technology like Hamilton et
al. This suggests that the effectiveness of technology is indeed context-dependent,
aligning with Lachner et al.'s [10] findings on fostering pre-service teachers' TPACK.

Several studies explore pedagogical models and technological environments.
For instance, Kireev, Zhundibayeva, & Aktanova [11] discuss the results of an
experiment on distance learning in higher education, while Tsai, Lin, & Liu [12]
examine the effect of the pedagogical GAME model on students' PISA scientific
competencies. Leung [13] explores STEM pedagogy in the mathematics classroom
through a tool-based experiment lesson on estimation.

These studies offer valuable insights into specific pedagogical models and
technological environments but often lack a comprehensive theoretical framework that
integrates both, such as TPACK and CLT. This is a significant gap, as studies like those
by Meng et al. [14] and Liu & Zheng [15] indicate the importance of high-order
thinking skills and metacognitive experiences in smart education, which could be better
understood through such integrated frameworks.

Recent studies have begun to focus on smart classrooms and their impact on
higher-order thinking skills. Some researchers examine the key influencing factors on
college students' higher-order thinking skills in smart classroom environments. Others
evaluate smart classrooms from the perspective of infusing technology into pedagogy.
While these studies are groundbreaking in their focus on smart classrooms, they often
neglect the cognitive load imposed by these technologically rich environments.

The studied literature reveals several gaps that this study aims to address:
Initially, there is limited focus on mathematics in the literature focusing on pedagogical
experiments. Moreover, there is a lack in secondary data analysis in the field. Existing
literature often lacks studies that employ secondary data analysis to synthesize findings
across multiple studies related to pedagogical experiments in this context. Finally, there
is a lack of interdisciplinary approaches that integrate multiple theoretical frameworks,
such as TPACK and Cognitive Load Theory, to provide a more comprehensive
understanding of the effective use of EERs in university mathematics education.

In summary, while the existing literature provides valuable insights into various
aspects of pedagogical experiments and educational technology, there is a need for
more integrative and interdisciplinary research. This study aims to fill these gaps by
employing a secondary data analysis approach and integrating insights from both
TPACK and Cognitive Load Theory.

Materials and methods

The present section aims to discuss the methodology which will be applied in
the present research. Given the complex nature of the research, a mixed-methods
approach will be employed. Moreover, a mixed-methods approach enables the
collection of both quantitative and qualitative data, which allows to build a more
comprehensive understanding of the research questions.

This study will rely on secondary data, including peer-reviewed articles,
conference papers, and institutional reports related to the use of EERs in university-
level mathematics education. The study will consider papers published in the last five



years in university-level mathematics education domain. The data used will be selected
from publicly available sources and cited appropriately to maintain academic integrity.

The study process will be guided by the Technological Pedagogical Content
Knowledge (TPACK) framework [1] and Cognitive Load Theory [2].

Operational Definitions:

o Effectiveness of EERs will be measured by student performance and
engagement metrics.

o Cognitive Load will be assessed through measures like task difficulty and
mental effort ratings.

Data Analysis Methods are the following. Thematic analysis will be employed
to understand how existing methodologies align or diverge from TPACK and Cognitive
Load Theory. The author will use manual coding and Microsoft Excel spreadsheets for
analysis and presentation of the results.

Potential limitations of the research could be related to the use of secondary data,
which may introduce biases that are beyond the control of this study. This methodology
section provides a comprehensive framework for investigating the research questions.
By employing a mixed-methods approach and integrating the TPACK and Cognitive
Load Theory frameworks, the study aims to contribute a comprehensive understanding
of the effective use of EERs in university-level mathematics education.

Results

The present section will present results of the thematic analysis, which was
conducted based on the secondary data collected from peer-reviewed articles,
conference papers, and institutional reports. The analysis aimed to address the research
questions by examining how existing methodologies in pedagogical experiments align
or diverge from best practices in the integration of technology, as outlined by TPACK
[1] and Cognitive Load Theory [2].

Theme 1: Pedagogical Strategies and EER Effectiveness

The effectiveness of Electronic Educational Resources (EERS) in university-
level mathematics education is intricately tied to the pedagogical strategies employed.
Hamilton et al. [8] found that immersive virtual reality had a positive impact on student
engagement but did not fully align with TPACK principles. This suggests that while
innovative technologies can enhance engagement, they may not necessarily contribute
to effective learning if they do not align with pedagogical and content knowledge.

On the other hand, Leung [13] employed a tool-based experiment lesson that not
only positively impacted EER effectiveness but also aligned well with TPACK. This
implies that when technology is integrated in a manner that is coherent with both the
pedagogical and content aspects of teaching, it is likely to be more effective. Sergeeva
et al. [9] presented a more complex picture, indicating that innovative pedagogical
experiences had mixed results, which could be attributed to the context in which these
strategies were employed.

Table 1 - Summary of Findings on Pedagogical Strategies and EER Effectiveness



Author(s) Pedagogical Strategies Employed Effect on EER | Alignment  with
Effectiveness TPACK

Hamilton et al. (2021) Immersive Virtual Reality Positive Partial
Sergeeva et al. (2018) Innovative Pedagogical Experiences Mixed Yes
Leung (2019) Tool-based Experiment Lesson Positive Yes

Table 1 above summarizes the findings and serves as a concise summary of the
complex relationships between pedagogical strategies and the effectiveness of
Electronic Educational Resources (EERS) in university-level mathematics education.
By presenting the authors, the strategies employed, their effects, and their alignment
with the TPACK framework, the table provides a snapshot that aids in understanding
how different pedagogical strategies impact the effectiveness of EERs in university-
level mathematics education.

Theme 2: Role of Cognitive Load

The role of cognitive load in the utilization of EERs is significant and aligns with
the principles of Cognitive Load Theory. Kireev et al. [11] found that high task
difficulty, a measure of intrinsic cognitive load, negatively impacted the effectiveness
of distance learning platforms. This suggests that if EERs are too complex, they may
overwhelm the learner's cognitive capacity, thereby reducing learning effectiveness.
Tsai et al. [12] found mixed results when measuring mental effort, another indicator of
cognitive load.

This suggests that cognitive load is not the only factor affecting the effectiveness
of EERSs; other variables, possibly related to the quality of instructional design or the
learners' prior knowledge, may also play a role. The mixed results from the present
study indicate that the relationship between cognitive load and EER effectiveness may
be more nuanced than initially thought.

Table 2 - Summary of Findings on the Role of Cognitive Load

Author(s) Measures of Cognitive | Impact on EER | Alignment with
Load Utilization Cognitive Load Theory

Kireev et al. (2019) Task Difficulty Negative Yes

Tsai et al. (2020) Mental Effort Ratings Mixed Partial

Relevance to Discussion: Table 2 is instrumental in addressing the question of
what the role of cognitive load in the utilization of EERs is. By summarizing key
findings from the literature on measures of cognitive load and their impact, this table
provides a structured overview that facilitates a nuanced understanding of this complex
relationship.

Theme 3: Alignment with Theoretical Frameworks

The alignment of pedagogical experiments with theoretical frameworks like
TPACK and Cognitive Load Theory varies considerably. Meng et al. [14] employed
methodologies that align well with both TPACK and Cognitive Load Theory,
suggesting that a well-rounded theoretical grounding can contribute to more effective
pedagogical strategies. This aligns with the idea that effective teaching in a
technologically enriched environment requires a more comprehensive and in-depth
understanding of the complex interplay between technology, pedagogy, and content.



Liu & Zheng [15], however, showed partial alignment with TPACK but full
alignment with Cognitive Load Theory. This suggests that while their methodologies
were cognizant of the limitations of working memory, they may not have fully
integrated the complexities of balancing technological, pedagogical, and content
knowledge. This partial alignment could potentially limit the effectiveness of EERS in
specific educational contexts.

Table 3 - Summary of Findings on Alignment with Theoretical Frameworks

Author(s) Methodologies Employed Alignment Alignment with
with TPACK | Cognitive Load
Theory
Meng et al. (2020) Facilitation of High-Order Thinking Skills | Yes Yes
Liu & Zheng (2021) Digital Interactive Technology Partial Yes

Table 3 examines how existing methodologies in pedagogical experiments align
with TPACK and Cognitive Load Theory. By summarizing this alignment across
different studies, the table provides a comparative perspective that is essential for a
comprehensive understanding of the research landscape.

In summary, the thematic analysis has yielded critical insights into the complex
landscape of using EERs in university-level mathematics education. The findings
indicate that the effectiveness of EERs is closely tied to the pedagogical strategies
employed and is influenced by cognitive load factors. Moreover, there is a varying
degree of alignment between existing pedagogical methodologies and established
theoretical frameworks like TPACK and Cognitive Load Theory. These insights not
only address the research questions posed at the outset but also provide a nuanced
understanding that can guide future research and practice in this evolving field.

Discussion

The thematic analysis presented in the "Findings" section offers a multi-faceted
understanding of the role of Electronic Educational Resources (EERS) in university-
level mathematics education. The first theme underscores the importance of
pedagogical strategies in determining the effectiveness of EERs. This aligns with the
Technological Pedagogical Content Knowledge (TPACK) framework posited by
Mishra & Koehler [1], which advocates for a balanced integration of technological,
pedagogical, and content knowledge. The studies by Hamilton et al. and Leung [8, 13]
exemplify this balance to varying degrees, thereby confirming the framework's
relevance in the current educational landscape.

The second theme focuses on the role of cognitive load in the utilization of EERSs.
The findings corroborate Sweller's Cognitive Load Theory [3], emphasizing that the
cognitive demands placed on students can either facilitate or hinder considerably the
learning process. Kireev et al. and Tsai et al. [11, 12] contribute to this discourse by
providing empirical evidence that supports the theory's principles, albeit with some
nuances that suggest the need for further investigation.

The third theme explores the alignment of existing pedagogical methodologies
with TPACK and Cognitive Load Theory. The variance in alignment across different



studies [14, 15] indicates that while theoretical frameworks are influential, they are not
universally applied in practice. This raises questions about the translational gap
between educational research and real-world teaching practices.

The current study's findings resonate with the broader literature on technology
integration in education. For instance, the emphasis on pedagogical strategies aligns
argument that technology is most effective when integrated into constructivist learning
environments [8]. Similarly, the focus on cognitive load complements articles on
multimedia learning, which also underscores the importance of managing cognitive
demands to facilitate learning [8, 1].

However, the study also reveals gaps in the existing literature. While there is
extensive research on the individual roles of TPACK and Cognitive Load Theory in
educational technology [5, 6], there is a dearth of studies that integrate both
frameworks to provide a more comprehensive understanding, as this study aims to do.

The findings have several implications for both theory and practice.
Theoretically, the study contributes to the ongoing discourse on effective technology
integration by highlighting the need for a more holistic approach that considers both
pedagogical strategies and cognitive load factors. This calls for an interdisciplinary
approach that combines elements of TPACK and Cognitive Load Theory, thereby
enriching both frameworks.

Practically, the study offers actionable insights for educators and instructional
designers. The findings of the research suggest that a one-size-fits-all approach to using
EERs is unlikely to be effective. Instead, educators should tailor their use of technology
to the specific learning context, taking into account both the pedagogical strategies that
will be most effective and the cognitive demands that these strategies will place on
students.

While the study provides valuable insights, it is not without limitations. The
reliance on secondary data introduces the potential for biases that are beyond the
control of this study. Moreover, the thematic analysis, although comprehensive, is
interpretive in nature and thus subject to the researcher's biases.

Future research should aim to address these limitations, possibly through
primary data collection methods that allow for more controlled investigation.
Additionally, longitudinal studies could provide a more in-depth understanding of the
long-term impacts of different pedagogical strategies and cognitive load factors on the
effectiveness of EERSs.

Conclusion

The present study embarked on an exploratory journey to understand the
complexities surrounding the use of Electronic Educational Resources (EERS) in
university-level mathematics education. Guided by the Technological Pedagogical
Content Knowledge (TPACK) framework [1] and Cognitive Load Theory [3], the study
employed a mixed-methods approach, relying on secondary data for a thematic
analysis. Three major themes emerged: the role of pedagogical strategies in EER
effectiveness, the impact of cognitive load on EER utilization, and the alignment of
pedagogical methodologies with established theoretical frameworks.



The findings offer several key contributions to both theory and practice.
Theoretically, the study enriches the discourse on technology integration in education
by advocating for a more holistic approach that incorporates both pedagogical
strategies and cognitive load considerations. Practically, the study provides actionable
insights for educators and instructional designers, emphasizing the need for context-
specific approaches to technology integration.

Moreover, the study identifies gaps in the existing literature, particularly the
limited focus on the integration of multiple theoretical frameworks like TPACK and
Cognitive Load Theory. This opens up avenues for future research aimed at providing
a more comprehensive understanding of technology integration in education.

However, the study is not without limitations. The reliance on secondary data
and the interpretive nature of the thematic analysis could introduce biases. Future
research could benefit from primary data collection methods and longitudinal studies
to provide a more controlled and in-depth understanding of the subject matter.

In summary, this study provides a nuanced understanding of the effective use of
EERSs in university-level mathematics education. By addressing the research questions
through a thematic analysis of secondary data, the study contributes to both the
theoretical and practical factors of technology integration in education. As the
educational landscape continues to evolve, studies like this one offer valuable insights
that can guide both research and practice in this increasingly important field.
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Anjaarna. byn 3epTTeyniH MakcaThl YHUBEPCUTET JACHreliHae MareMaTiuKaHbl OKBITY YIIIH
AMEKTPOHIBIK OinmiM Oepy pecypcrapsin (OBBP) maiinamanynsiH omicTeMeCiH MEH TaKBIPBITHIK
tanmaysln 3eprrey Oomsin Tabbuiansl. TRACK (Technological Pedagogical Content Knowledge)
KYHECIH >KOHE KOTHUTHBTI XXYKTEME TEOPHSICHIH HYCKAyJbIK PETiHJe MaijaliaHa OTBIPHIN, Oyl
3epTTEy TMENAaroruKajblK CTpaTeTHsIaplblH OoCEpiH, COHJAW-aK »dJICKTPOHIBIK OiIiM  Oepy
pecypcTapblH  OKBITYIIBUIAp Kajail maijanaHaThlHbIHA KOTHHTHUBTI JKYKTEMEHI 3epTTeyre
OarpITTaJFaH. DJIEKTPOHIBIK OUTiM Oepy pecypcTapblH THIMJAUIIHE ocep €Tyl MyMKiH OipKarap
daxTopiapabiH 6ap €KeHAIri Typaibl Janenjep keOeHin kenmeai koHe Oy olapblH THIMALUTIITIHE
KATBICTBI. DJEKTPOHIBIK Oi1iM Oepy pecypcTapblH THIMAUITIHE OCHI 3€PTTEyAE MaHBI3IbI POl
aTKapFraH MeJaroruKajiblK CTpaTETUsiiap MEH KOTHUTHBTI )KYKTeMe (pakTopiapbl alTapibIKTail yiec
KOCaThIHbI aHBIKTaJbl. COHBIMEH KaTap, KOJaHbICTarbl ieaarorukaiibik oaictep TPACK colikectiri
TyprbicbiHaH TPACK koHE KOTHUTHBTI JKYKTEME TEOPHUSACBIMEH Op TYpPJi COHMKECTIK IOpekeciH
Kepcerenl. Myramimaep MeH OKy OarmapiaMaliapblH jKacaymibuiap Ca0aKThIH MOHMOTIHIH €CKepe
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OTBIPBIT, TEXHOJIOTUSUIAPBI MHTETpAIUsUIayFa KO KBIPIbI TOCUII KOJNJaHyhl kKepek. Hotmxkenep
OKBITYIIBUIAp MEH OKY OarjapiaMaiapblH J3ipieyliiep YIIiH KyHAbl YChIHbICTap Oepeni. Ochl
3epTTEYIiH HOTIKECIHAEC YHUBEPCUTET JICHICHIHIE MaTeMaTHKaHBI OKBITY/Ia TEXHOJOTHSIIAPIIBI
KOJIZTAHY/IBIH TEOPHSUIBIK JKOHE MPAKTUKAIBIK aCHEKTUIEepl KapacThIpbUIybl MYMKiH. byn 3eprrey
YHUBEPCUTET JICHICHIHCTI MaTeMaTHKaIbIK OLTIM Oepyze AIIEeKTPOHIBIK OiIiM Oepy pecypcTapbiH
TUIMJII Talianany Typajbl emKel-Terskeilni Tycinik Oepexni. Kocbimia MamiMeTTepl TaKbIPBIITHIK
TaJay apKbUIbl 3ePTTEY CypaKTapbIHA XkKayar Oepe OTBIPHIIN, 3epTTey Oi1iM Oepyaeri TEXHOIOTUSITBIK
MHTETPALUSHBIH TEOPHSUIBIK JKOHE TPAKTHKANBIK (aKkTopiapblHa bIKNAN eredi. bimim  Oepy
JaHaad T TaMBIT KeJIe )KaTKaHIbIKTaH, MYHJIai 3epTTeysIep OChl MaHBI3/IbI Calaarkl 3epTTEyIIepre
ne, TokipuOenepre e OarbIT-0araap Oepe anaTbiH KYHbI TYCIHIKTEp/Il YChIHA B

Tipek ce3mep: osnekTpoHaslk Oimim  Oepy pecypcerapel  (DBBP), yHmBepcuTeTTiK
MaTeMaTUKaJIbIK OUTIM, MeIarorukaablk Ma3MyHaarel TexHOJIorusuiblK OiniM (TPACK), korHUTHBTI
KYKTEME TEOpHSCHI, IIKi J>KyKTeme, Oerme >KyKTeMme, TepMaHIbIK J>KYKTeMe, IeIarornKajibiK
CTpaTerusuiap

METOJIOJIOTUSI U TEMATHYECKHWIA AHAJIN3
NCIIOJBb30OBAHUSA DJIEKTPOHHBIX OBPA3OBATEJIBHBIX PECYPCOB
NP OBYYUEHUUN MATEMATHUKE HA YHUBEPCUTETCKOM YPOBHE:
UHTEI'PAIIAS IEJATOTHYECKUX CTPATETHUIA U YUETA
KOIHUTHUBHOM HATPY3KH
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AHHoTaumsA. llenpl0 JaHHOTO WCCIIEAOBaHMS SBISETCA HW3YyYEHHE METONOJIOTHH H
TEMaTHYECKOr0 aHaju3a HCIOJb30BaHUS AJIEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) s
IpenoJiaBaHnsl MAaTeMaTHUKH Ha YHHUBepcUTeTckoM ypoBHe. Mcmomb3ys cucremy TPACK
(Technological Pedagogical Content Knowledge) u Teopnio KOTHUTHBHOW Harpy3Kd B KaueCTBE
PYKOBOAALIMX TMPUHIMIIOB, JIaHHOE WCCICIOBAHWE HANpaBIEHO HA M3YYCHUE BIUSHUS
MeJarOTUYEeCKUX CTPaTeruii, a Tak)Ke€ KOTHUTHUBHOW Harpy3ku Ha TO, kKak DOP wucnonb3yrorcs
npenofasarensiMu. [losiBisieTcss Bce OOJble JOKa3aTeNbCTB TOTO, YTO CYLIECTBYET LENBIA Pl
(dakTOpOB, KOTOpPBIE MOTYT BIMATHh Ha 3 dekTuBHOCT, DOP, 1 3TO KacaeTcs ux pe3ylnbTaTUBHOCTH.
Bbuto ycTaHOBIEHO, YTO 3HAUMTENBHBIA BKIaA B 3¢ ¢dexktuBHOCTE DOP BHOCAT memarorudeckue
cTpareruu M (akTopbl KOTHUTUBHOM Harpys3Kd, KOTOpBIE CHITpald BaXXHYIO pPOJb B JaHHOM
uccnenoBanud. Kpome TOro, CymecTBylOIIME TeJarori4eckue METOIUKU JAEMOHCTPHPYIOT
pasnmuuHyto cteneHb coracoBaHHOCTH ¢ TPACK u Teopuell KOTHUTHBHOW HArpy3kd B IUIaHE HMX
coorBercTBUs TPACK. Ilenaroram u pa3paboTdurkaM y4eOHBIX MPOrpaMM HEOOXOIUMO MPUMEHSTh
MHOTOTPAHHBI TOAXOJ, K MHTErPalldd TEXHOJOTWH, YYMTHIBAsS MpPH 3TOM KOHTEKCT YpOKa.
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[TonyueHHble pe3ynbTaThl JNAIOT LIEHHBIE PEKOMEHAALMM AJI MpernojaBareneil U pa3paboTUYMKOB
y4eOHBIX TporpamMMm. B pesynbrare JaHHOTO HCCIENOBAaHHUS MOTYT OBITH PacCMOTPEHBI Kak
TEOPETUYECKUE, TaK M TMPAKTUYECKHE aCHEKThl MHCIIOJIIb30BaHUS TEXHOJIIOTUH B MpEenofaBaHUU
MaTeMaTUKd Ha YHHBEPCUTETCKOM ypoBHE. Pemnas wucciemoBarelbCKUE BOIMPOCH MOCPEICTBOM
TEMaTHYECKOro aHaju3a BTOPUYHBIX JAHHBIX, UCCIEIOBAaHUE BHOCHUT BKJIAJl KaK B TEOPETHUECKHE,
TaKk M B TMpakTUYecKue (HaKTOPhl HHTErpalliu TEXHOJNOruil B oOpasoBaHue. I[loCKONBKY
oOpa3zoBareibHbIA JaHAMADT MPOJOHKAET Pa3BUBATHCA, HUCCIENOBaHUS, MOAOOHBIE 3TOMY, AAIOT
[EHHYI0 WH(OPMAITUIO, KOTOPast MOXKET CIIY)KHTh PyKOBOJICTBOM Kak JJIsi HCCIIENOBAHUM, TaK U IS
MPaKTUKH B 3TOU Bce 0oJiee BaKHOM 00IacTH.

KuroueBble ciioBa: 31eKTpoHHBIE oOpaszoBatenbHbie pecypchl (DOP), yHUBepcurerckoe
MaTreMaTn4ecKoe 00pa3oBaHKe, TEXHOIOTHYCCKUE 3HAHMS reaaroruyeckoro comepxkanus (TPACK),
TEOpHsl KOTHUTUBHOW HATPY3KH, BHYTPEHHSIS HAarpy3Ka, TOCTOPOHHSS HArpy3Ka, yMECTHAsl Harpy3Ka,
MeIaroruueckue CTpaTeruu
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