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ABSTRACT

This study investigates the effectiveness of distance learning mathematics
instruction for sixth-grade students through the use of video-based lessons and
interactive digital tools. The research employed a quasi-experimental pretest—posttest
design involving two sixth-grade classes in a private school in Kazakhstan, with one
experimental group and one control group.

The intervention included teacher-created instructional videos, Wayground and
Kahoot activities, and structured online learning tasks. Data were collected through
pre-tests and post-tests measuring students’ academic achievement in mathematics.

The findings showed significant improvement in both groups after the
intervention. The experimental group demonstrated higher engagement and positive
learning outcomes, the difference between the groups was statistically significant. The
results suggest that digital tools and video-based instruction can support student
engagement and enhance the effectiveness of distance mathematics learning.

Keywords: distance learning, mathematics education, student engagement,

academic achievement, digital tools.
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AHJIATIIA

by 3eprTey OelinecabakTap MEH HHTEPAKTHBTI UG PIIBIK KYpaslaap sl Mai1aaany
apKBUTBI QJITHIHIIBI CHIHBIT OKYIIbIJIApPhIHA MaTEMATHKAHBI KAIIBIKTAaH OKBITYIBIH
THIMAUTITIH ~aHBIKTayFa OarbITTanFad. 3epTrey Kazakcranmarbl KEKEMEHIIIK
MEKTENTIH €Ki aJThIHIIbI CHIHBIOBIHBIH KAThICYBIMEH OTKI3UITeH KBA3UIKCIIEPUMEHTTIK
«aNABplH alla TeCT — KOPBITBIHIBI TECT» IU3allHbIHA HeTi3menai. bip CHIHBIT
AKCIIEPUMEHTTIK TOII PETIH/IE, a1 €KiHIIMICl OaKblIay TOOBI PETiHIAE KapacThIPHLIIbI.

OKkcriepuMeHT OapbIChIHAA MyFaliM JnadblHnaraH OeiftHecabakrap, Wayground
xoHe Kahoot mmardopmanapeiHmarsl TamncelpMaiap, COHJaN-aK KypbUIbIMJIaJFaH
OHJIAlH OKY OpeKeTTepl KOJAaHbUIAbL. Jlepekrep MaTeMaTUKalbIK >KETICTIKTEpP.l
Oaranayra apHaJFaH aJlJIbIH ajia )KOHE KOPBITBIH/IBI TECTTEP apKBLIBI KUHAJIJIBI.

3epTTey HOTHXKENepl €Kl TONTa Jia AKCIEPUMEHTTEH KEHIH OKY JKETICTIKTEPiHIH
alTapiblKTaid  apTKaHbIH KOPCETTI. OJKCIEPUMEHTTIK TON  OKYIIBUIAPBIHBIH
KbI3BIFYIIBUIBIFBl MEH OKY HOTIDKENepl >KOFaphl OOJbl, TONTAp apachIH/IAFbI
alBIPMAIIBUIBIK CTATUCTUKANBIK TYPFBIIAH MOHJI Ooibl. JlereHMeH, HOTHKEIep
nupabIK Kypaigap MeH OeifHecabakTapAbl KOJJAaHy OKYIIBUIAPIBIH OKY YIIEpICiHE
OeJiceHal KaThICYbIH apTTHIPBIN, KAIIbIKTaH MaTEeMaTHKAaHBbl OKBITYIBIH THIMIUTITIH
YKaKCapTaThIHBIH KOPCETTI.

Tyiiinoi cez0ep. KaublKman OKblny, MamemMamuxkaivlk 0iiim oepy, OKyubliapoblH

OKY yoepicine KambulCybl, OK) dcemicmikmepi, yu@pivlk Kypaioap.
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AHHOTALIUS

JlanHOoe  WCClieJoBaHWE HampaBIeHO Ha  u3ydeHue IPHEKTUBHOCTH
JUCTAHIIMOHHOTO OOYYEHHs] MaTEeMaTUKE yYallUXCs IIECThIX KJIACCOB MOCPEICTBOM
UCIIOJIb30BAaHUSI BUJCOYPOKOB M HWHTEPAKTUBHBIX ILHU(PPOBBIX HHCTPYMEHTOB.
HccnenoBanre mpoBOIUIOCH C HCTIONIB30BAHUEM KBa3UAKCIIEPUMEHTAIBHOTO IM3aifHa
«MPEATECT-TOCTTECT» € YyYacTHeM JABYX IIECThIX KJIACCOB YACTHOM IIKOJbI
KazaxcraHa, oiMH U3 KOTOPBIX BBICTYIAJ] B KaU€CTBE HKCIIEPUMEHTAIBHON TpyMIIb, a
JIPYTrO¥ — KOHTPOJIBHOM.

B xonme skcnepuMeHTa MCHOJIb30BAIUCH aBTOPCKUE BUIACOYPOKH, 3a/JaHUS Ha
miargopmax Wayground u Kahoot, a Takke CTpyKTypUpOBaHHBIE OHJIAIH-
akTUBHOCTH. COOp JaHHBIX OCYIIECTBISJICS C MOMOIIBIO MPEATECTOB U MOCTTECTOB,
HalpaBJICHHbIX HA OLICHKY YUEOHBIX TOCTHKEHUH yJallluxcs 10 MaTeMaTHKe.

Pesynprarel mokazanu 3HaUMTENBHOE YAYUIICHHE TIOKa3aTese B 00enx rpymnmnax
[OCJIe€ TPOBEJEHUS SKCIEPUMEHTA. Y4Yalluecs HKCHEPUMEHTAIbHOW TpyIIIbI
IPOJEMOHCTPUPOBANIN 00JIe€ BBICOKHM YPOBEHb BOBJICUEHHOCTH U IMOJIOKUTEIBHYIO
JTUHAMHUKY Yy4YeOHBIX JOCTIDKEHUH, CTAaTHCTHMYECKH 3HAYMMBIX Pa3IHMuuil MEXIY
rpynnaMu Obu1o BhIsABIEHO. [losydeHHbIE pe3yabTaThl CBUAETEILCTBYIOT O TOM, UTO
UCTIOJI30BaHME IU(PPOBBIX UHCTPYMEHTOB U BHIEOYPOKOB CIIOCOOCTBYET MOBBIIICHUIO
BOBJICUEHHOCTH yyammuxcsi W O(PPEKTUBHOCTH AUCTAHIIMOHHOTO  OOy4YeHUs
MaTeMaTHKe.

Knrouesvie cnosa: oucmanyuonnoe ooyuenue, mamemamuyeckoe oopaszosamue,

B06JI€EHEeHHOCNb YUAUUXCA, y’{€6Hble Oocmuofceﬂuﬂ, L[u(ﬁpO@ble UHCMPYMEHNIBL.



1. INTRODUCTION

Improving the quality of mathematics education has long been a central concern
in educational research and practice. In recent years, this issue has become particularly
significant due to the rapid development of digital technologies and the global
transition toward online and distance learning. The COVID-19 pandemic accelerated
this transformation, forcing educational systems worldwide to adopt remote teaching
models and highlighting both the potential and the limitations of distance education
(Hodges et al., 2020). As a result, the need to improve the methodology of teaching
mathematics in online environments has become increasingly urgent, especially for
middle school students.

E-learning, defined as the use of information and communication technologies
(ICT) to facilitate teaching and learning, has emerged as a dominant mode of education
in the 21st century. It includes various forms of instruction such as web-based learning,
virtual classrooms, and digital collaboration (Moore & Kearsley, 2012; Fry, 2001). One
of the main advantages of e-learning is its flexibility, allowing students to access
educational content anytime and anywhere. However, despite these benefits, distance
learning also presents significant challenges, particularly in subjects such as
mathematics, where conceptual understanding requires structured explanations, guided
practice, and continuous feedback.

Mathematics plays a fundamental role in developing logical reasoning,
analytical thinking, and problem-solving skills, which are essential for success in
modern society. At the middle school level, mathematics education becomes
increasingly complex, as students transition from basic arithmetic to more abstract
concepts such as algebraic thinking and proportional reasoning. This transition requires
well-structured instructional approaches and active teacher support. However, in
distance learning environments, the absence of face-to-face interaction and immediate
feedback often makes it difficult for students to fully understand mathematical

concepts.



Students in Grades 5—6 are at a critical stage of cognitive development. At this
level, they begin to develop more advanced thinking skills, but they still require
guidance, motivation, and structured learning environments. Distance learning,
however, often relies heavily on students’ independence and self-regulation, which may
not yet be fully developed at this age. As a result, many students experience difficulties
in maintaining focus, understanding complex material, and staying engaged in the
learning process.

One of the key factors influencing learning outcomes in distance education is
student engagement. Engagement is a multidimensional construct that includes
behavioral, emotional, and cognitive components (Fredricks et al., 2004). Behavioral
engagement refers to students’ participation in learning activities, emotional
engagement involves their interest and motivation, and cognitive engagement reflects
their effort to understand and master the material. In traditional classrooms, teachers
can actively support all three dimensions of engagement through direct interaction. In
contrast, distance learning environments often limit such interaction, leading to
decreased motivation and reduced academic performance.

Research has shown that student engagement is strongly associated with
academic achievement. Engaged students are more likely to persist in learning tasks,
apply effective problem-solving strategies, and achieve better educational outcomes
(Fredricks et al., 2004). However, maintaining engagement in online mathematics
learning remains a significant challenge. Many students experience reduced
motivation, distraction, and a sense of isolation in virtual environments, which
negatively affects their ability to learn effectively (Hodges et al., 2020).

Academic achievement in distance learning is closely related to the quality of
instructional design and teaching methodology. Studies indicate that simply
transferring traditional teaching methods into online formats is not sufficient to ensure
effective learning. Instead, educators must adopt new pedagogical approaches that

integrate digital tools, interactive elements, and structured instructional strategies



(Means et al., 2013). The effectiveness of distance learning depends not only on
technology but also on how it is used to support meaningful learning experiences.

In recent years, the use of digital tools in mathematics education has gained
significant attention. Technologies such as video-based instruction, interactive
platforms, and gamified learning applications have been shown to enhance both student
engagement and academic achievement. For example, instructional videos can improve
understanding by presenting information in a clear and structured manner, while
allowing students to revisit the material as needed (Brame, 2016). Similarly, interactive
tools that provide immediate feedback, such as online quizzes and educational games,
can increase student motivation and participation (Dichev & Dicheva, 2017).

The integration of such tools is consistent with modern learning theories,
particularly constructivist approaches, which emphasize active participation and
knowledge construction. In online environments, this can be achieved through the use
of multimedia content, problem-based tasks, and interactive activities that encourage
students to engage with the material actively (Zhang et al., 2006). These approaches
not only improve engagement but also promote deeper understanding and long-term
retention of mathematical concepts.

Another important aspect of distance learning is the changing role of the teacher.
In traditional classrooms, teachers are often the primary source of knowledge,
delivering content through direct instruction. In contrast, in online environments,
teachers act as facilitators, guiding students through the learning process and
supporting their independent learning (Moore & Kearsley, 2012). This shift requires
educators to develop new competencies, including the ability to design digital content,
manage online interactions, and provide timely feedback.

Despite the potential benefits of e-learning, several challenges continue to hinder
its effectiveness, particularly at the school level. These challenges include limited
access to technology, unstable internet connections, and differences in digital literacy
among students and teachers. In addition, the lack of direct interaction in online

earning environments can reduce students’ motivation and engagement, er
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affecting their academic performance (Hillmayr et al., 2020). These issues are
especially significant for younger students, who require more structured support and
guidance.

The educational context of Kazakhstan provides an important background for
this study. In recent years, Kazakhstan has implemented significant educational
reforms aimed at modernizing its education system and improving the quality of
learning. These reforms include the introduction of updated curricula, criteria-based
assessment, and a focus on developing functional literacy. However, despite these
efforts, challenges remain in ensuring high levels of student engagement and academic
achievement in mathematics, particularly in distance learning environments.

Given these challenges, improving the methodology of distance learning
mathematics for students in Grades 5—6 has become a key research priority. This
requires the development of effective instructional approaches that combine digital
technologies with sound pedagogical principles. In particular, structured teaching
methods that integrate video-based explanations and interactive digital tools offer
promising opportunities for enhancing both engagement and academic performance.

This study aims to investigate how the use of such methodological approaches
influences student engagement and academic achievement in mathematics among
middle school students. The research focuses specifically on Grades 5—6, as this stage
represents a critical period in the development of mathematical thinking. By examining
the effectiveness of distance learning strategies in a real classroom context, this study
seeks to provide practical recommendations for improving mathematics education.

The significance of this research lies in its contribution to both theory and
practice. From a theoretical perspective, it expands existing knowledge on e-learning
and student engagement by focusing on mathematics education in middle school. From
a practical perspective, it provides educators with evidence-based strategies for
improving teaching methodology in distance learning environments.

Ultimately, enhancing the effectiveness of distance mathematics education

requires a comprehensive approach that integrates appropriate teaching methods,
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digital tools, and an understanding of students’ learning needs. By addressing these
factors, this study aims to contribute to the development of more effective and engaging
mathematics instruction in the digital age.
Aim:
e The aim of this research is to investigate how improving the methodology of
distance learning mathematics through the use of video-based instruction and
interactive digital tools enhances student engagement and improves academic
achievement among students in Grades 5—6.
Research question:
e How does the implementation of structured distance learning strategies,
including video lessons and interactive digital tools, impact student engagement
and academic achievement in mathematics among Grade 5—6 students?
Subject of the research:
The use of video-based instruction and interactive digital tools in the process of
distance learning mathematics for students in Grades 5—6.
Object of the research:
The process of distance mathematics teaching and learning among students in

Grades 5-6.



2. LITERATURE REVIEW

The literature review is a fundamental component of this research, as it provides
a comprehensive examination of existing knowledge related to the methodology of
distance learning mathematics and its impact on student engagement and academic
achievement among middle school students. In the context of rapid digital
transformation in education, understanding how effective instructional strategies can
be developed and implemented in online environments has become increasingly
important. As previously discussed, distance learning is not merely a technological
shift, but also a pedagogical challenge that requires the integration of appropriate
teaching methods, digital tools, and learner-centered approaches.

A thorough literature review is essential for several reasons. First, it establishes
a theoretical and empirical foundation by identifying what is currently known about
distance mathematics education, student engagement, and academic achievement in
online learning environments. This includes the analysis of key concepts such as e-
learning, digital pedagogy, and interactive learning, as well as the examination of how
these concepts are applied in mathematics education (Moore & Kearsley, 2012;
Hillmayr et al., 2020). In addition, it explores existing research on the effectiveness of
various instructional strategies, including video-based learning and the use of
interactive digital tools, which have been shown to enhance students’ understanding
and motivation (Brame, 2016; Zhang et al., 2006).

Second, the literature review allows for the identification of gaps in current
research. While numerous studies have examined the general effectiveness of e-
learning, there is still limited research focusing specifically on the methodology of
teaching mathematics in distance learning environments for students in Grades 5—6. In
particular, there is a need to better understand how structured instructional approaches,
such as the integration of video lessons and interactive platforms, influence both
engagement and academic outcomes in real classroom settings. Furthermore, previous

research highlights that students often face difficulties in maintaining attention,



understanding abstract concepts, and staying motivated in online environments, which
can negatively impact their learning outcomes (Hodges et al., 2020).

The literature review also plays a crucial role in informing the research design.
By analyzing previous studies, it provides insights into effective interventions,
appropriate methods of data collection, and reliable measures of student engagement
and academic achievement. For example, prior research emphasizes the importance of
combining clear instruction, guided practice, and formative assessment in order to
achieve effective learning outcomes (Rosenshine, 2012). In addition, the review
highlights the role of interactive tools and multimedia resources in supporting active
learning, which is particularly important in online mathematics education.

Moreover, the literature review situates the current study within the broader field
of mathematics education and demonstrates its relevance and significance. As
educational systems increasingly adopt digital technologies, there is a growing need to
develop effective methodologies that ensure high-quality learning experiences in
distance education. The integration of video-based instruction and interactive digital
tools aligns with contemporary educational trends that emphasize student-centered
learning, engagement, and the development of 2 1st-century skills (Dichev & Dicheva,
2017).

Another important function of the literature review is to provide a critical
analysis of existing research rather than simply describing previous studies. This
involves comparing different theoretical perspectives, evaluating the strengths and
limitations of various approaches, and synthesizing findings to develop a coherent
understanding of the topic. Such analysis is essential for identifying effective practices
as well as unresolved issues that require further investigation. In particular, the review
examines how different instructional strategies impact students’ ability to understand
mathematical concepts, remain engaged in learning, and achieve academic success.

Furthermore, the literature review strengthens the credibility and rigor of the
study by demonstrating that it is grounded in established research and contributes to

ongoing academic discussions. By building on previous findings while addressing
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identified gaps, the current study aims to extend knowledge in the field and provide
practical recommendations for improving the methodology of distance mathematics
teaching. This is particularly important in the context of middle school education,
where students require structured support and effective instructional approaches to
develop foundational mathematical skills.

Finally, the literature review supports the formulation of the research questions
and objectives by clearly outlining the relevance of the study. It highlights the
importance of improving instructional methodologies in distance learning
environments and emphasizes the need for evidence-based approaches that enhance
both student engagement and academic achievement. Rather than simply summarizing
existing research, the review synthesizes findings to provide a comprehensive
understanding of current knowledge and to justify the focus of the present study.

Overall, the literature review ensures that the research is systematically
grounded in theoretical and empirical evidence, identifies key challenges and
opportunities in distance mathematics education, and establishes a clear direction for
further investigation. By examining the role of instructional strategies, digital tools,
and student engagement in online learning environments, this study aims to contribute
meaningfully to the development of effective methodologies for teaching mathematics

in Grades 5-6.

2.1 Defining Key Concepts in Distance Mathematics Education

Distance mathematics education is a specialized form of instruction that
combines the principles of mathematics pedagogy with digital learning environments.
It refers to the process of teaching and learning mathematics through the use of
information and communication technologies (ICT), where teachers and students are
physically separated and interaction is mediated through digital platforms (Moore &
Kearsley, 2012). This form of education has gained increasing importance in the 21st
century, particularly due to the rapid development of technology and the global shift

toward online learning.



In the context of Kazakhstan, the importance of distance learning increased
significantly during and after the COVID-19 pandemic. Nurgaliyeva et al. (2024)
reported that secondary school students experienced challenges related to
communication, adaptation to online learning environments, and maintaining learning
effectiveness. The authors emphasized the need for well-structured digital learning
environments and effective pedagogical support to improve learning outcomes in
online education.

E-learning, as a broader concept, encompasses a wide range of digital
instructional approaches, including computer-based learning, web-based instruction,
virtual classrooms, and online collaboration (Fry, 2001). In the context of mathematics
education, e-learning requires careful adaptation, as mathematical understanding
depends on sequential reasoning, structured explanations, and continuous practice.
Unlike other subjects, mathematics involves abstract concepts that often require step-
by-step guidance, visualization, and immediate feedback, which can be more difficult
to provide in distance learning environments.

One of the key characteristics of distance mathematics education is the mode of
interaction between teachers and students. According to Moore’s theory of
transactional distance, learning in online environments depends on three main
components: dialogue, structure, and learner autonomy (Moore & Kearsley, 2012).
Dialogue refers to the level of interaction between teacher and student, structure relates
to the organization of the course, and autonomy describes the learner’s ability to
manage their own learning. In the case of middle school students, particularly those in
Grades 5-6, learner autonomy is still developing, which makes structured instruction
and active teacher support especially important.

Another important concept is the distinction between synchronous and
asynchronous learning. Synchronous learning occurs in real time, for example through
video conferencing tools such as Zoom or Google Meet, allowing immediate
interaction and feedback. Asynchronous learning, on the other hand, involves access to

pre-recorded materials, such as instructional videos, which students can study at their
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own pace. Research suggests that a combination of both approaches can enhance
learning effectiveness by providing flexibility while maintaining interaction (Means et
al., 2013). In mathematics education, asynchronous video-based instruction is
particularly valuable, as it allows students to revisit explanations and work through
problems step by step.

Studies conducted in Kazakhstan also support the importance of combining
different forms of online learning. Amirova et al. (2023) found that the effectiveness
of synchronous online instruction largely depends on students’ access to digital
resources and the quality of instructional design. Their findings suggest that flexible
learning approaches that integrate both real-time interaction and independent learning
activities can enhance educational outcomes.

Student engagement is a central concept in distance mathematics education and
plays a critical role in determining learning outcomes. Engagement is commonly
defined as a multidimensional construct that includes behavioral, emotional, and
cognitive components (Fredricks et al., 2004). Behavioral engagement involves
participation in learning activities, emotional engagement refers to interest and
motivation, and cognitive engagement relates to the effort invested in understanding
complex concepts. In online environments, maintaining all three dimensions of
engagement is more challenging due to reduced interaction and increased reliance on
students’ caMOCTOATEIBLHOCTb.

Academic achievement is another key concept and refers to students’
performance in learning, typically measured through assessments, tests, and learning
outcomes. In mathematics education, academic achievement is closely linked to
conceptual understanding, problem-solving ability, and procedural fluency. Research
indicates that academic achievement in online environments is influenced not only by
content delivery but also by instructional design and the level of student engagement
(Hillmayr et al., 2020). Therefore, improving teaching methodology is essential for

achieving better learning outcomes.
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The role of digital tools is also fundamental in distance mathematics education.
Instructional videos, interactive platforms, and gamified learning applications are
widely used to support student learning. Video-based instruction, in particular, has been
shown to improve understanding by combining visual and auditory information and
allowing students to control the pace of learning (Brame, 2016). Interactive tools, such
as online quizzes and educational games, provide immediate feedback and promote
active participation, which are critical for maintaining engagement (Dichev & Dicheva,
2017).

Similar findings were reported by Kazakhstani researchers. Fariza et al. (2021)
found that the use of educational technologies in mathematics lessons increases
students’ motivation, participation, and interest in learning. The authors noted that
digital tools help learners better understand mathematical concepts through
visualization and interactive activities, making mathematics instruction more effective.

Another important concept is instructional methodology, which refers to the set
of strategies and approaches used by teachers to facilitate learning. In distance
mathematics education, effective methodology involves structured lesson design,
including clear explanations, guided practice, independent work, and formative
assessment. According to Rosenshine (2012), effective instruction is based on
principles such as breaking content into small steps, providing guided practice, and
checking for understanding. These principles are particularly relevant in online
learning environments, where students may struggle without direct support.

In addition, the concept of feedback plays a crucial role in mathematics learning.
Immediate and specific feedback helps students identify errors, correct
misconceptions, and improve their understanding. In traditional classrooms, feedback
is often provided instantly by the teacher. In distance learning, however, feedback must
be integrated into digital tools and instructional design, for example through automated
quizzes or teacher comments on assignments.

It is also important to consider the developmental characteristics of students in

Grades 5-6. At this stage, learners are transitioning from concrete to more abstract
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thinking, which makes mathematical instruction particularly sensitive to the quality of
explanation and support. Without effective teaching strategies, students may develop
misconceptions or lose interest in the subject. Therefore, distance learning
methodologies must be carefully designed to meet the cognitive and motivational needs
of this age group.

Defining key concepts in distance mathematics education provides a foundation
for understanding the complexities of teaching and learning in online environments.
These concepts—including e-learning, student engagement, academic achievement,
instructional methodology, and the use of digital tools—are interconnected and
collectively influence the effectiveness of distance mathematics education. A clear
understanding of these concepts is essential for developing effective instructional

strategies and improving learning outcomes for students in Grades 5—6.

2.2 Characteristics and Challenges of Distance Learning in Middle

School

Distance learning in middle school is characterized by a shift from traditional
face-to-face instruction to technology-mediated learning environments, where
interaction between teachers and students occurs through digital platforms. This
transformation has introduced both opportunities and challenges, particularly for
students in Grades 5—6, who are still developing cognitive, social, and self-regulation
skills. Unlike higher-level learners, middle school students often require structured
guidance, consistent feedback, and active support, which can be difficult to provide
effectively in online settings.

One of the defining characteristics of distance learning is its flexibility. Students
can access educational materials at any time and from any location, which allows for
personalized pacing and independent learning. This is particularly beneficial in
mathematics, where students may need additional time to understand concepts and

practice problem-solving. However, this flexibility also places greater responsibility on
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students to manage their own learning, which can be challenging for younger learners
who have not yet developed strong self-regulation skills (Moore & Kearsley, 2012).

Another important characteristic is the reliance on digital tools and platforms,
such as video conferencing applications, learning management systems (LMS), and
interactive educational software. These tools enable communication, content delivery,
and assessment in online environments. For example, video-based instruction allows
teachers to present mathematical concepts in a structured and visual manner, while
interactive platforms can provide immediate feedback through quizzes and activities.
Despite these advantages, the effectiveness of such tools depends heavily on how they
are integrated into the teaching methodology (Hillmayr et al., 2020).

A key challenge of distance learning in middle school is reduced interaction
between teachers and students. In traditional classrooms, teachers can monitor
students’ understanding, provide immediate clarification, and adjust instruction based
on students’ responses. In contrast, online environments often limit real-time
interaction, especially in asynchronous learning formats. This reduction in interaction
can lead to misunderstandings, decreased motivation, and lower levels of engagement
(Hodges et al., 2020).

Another significant challenge is maintaining student engagement. Middle school
students are particularly vulnerable to distraction in online environments, where
external factors such as home environment, lack of supervision, and access to non-
educational digital content can interfere with learning. Research shows that
engagement tends to decline in distance learning settings if instructional methods do
not actively involve students (Fredricks et al., 2004). Without interactive elements,
students may become passive learners, which negatively affects both their
understanding and academic performance.

Research conducted in Kazakhstan also highlights the issue of student
engagement in online learning environments. According to Amirova et al. (2023),
limited interaction, unequal access to digital resources, and reduced communication

with teachers negatively influenced students’ participation and motivation during
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distance learning. These findings demonstrate the importance of designing engaging
and interactive online lessons for middle school learners.

Technical and infrastructural issues also represent major barriers to effective
distance learning. These include unstable internet connections, limited access to digital
devices, and varying levels of digital literacy among students and teachers. Such
challenges can create inequalities in learning opportunities and hinder students’ ability
to fully participate in online education (Hillmayr et al., 2020).

These challenges have also been observed in the Kazakhstani educational
context. Amirova et al. (2023) found that differences in internet connectivity,
availability of digital devices, and technological readiness created disparities in
students’ learning experiences. The authors concluded that ensuring equitable access
to digital resources is essential for improving the effectiveness of distance education.

Furthermore, the absence of a structured classroom environment can impact
students’ learning behavior. In traditional settings, the classroom provides a controlled
environment that supports discipline, focus, and routine. In contrast, distance learning
often lacks these elements, requiring students to independently manage their time and
learning activities. For students in Grades 5-6, this can lead to difficulties in

maintaining concentration and completing tasks effectively.

Table 2. 2. 1. Challenges of Distance Learning in Mathematics Education

Challenge Impact on Learning
Limited teacher-student interaction Delayed clarification of misconceptions
Reduced engagement Lower participation and motivation
Lack of immediate feedback Slower correction of errors
Difficulties with abstract concepts Decreased conceptual understanding
Limited guided practice Weaker problem-solving skills
Technical barriers Interrupted learning process
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In mathematics education, these challenges are particularly pronounced.
Mathematics requires sequential understanding, continuous practice, and timely
feedback, all of which are more difficult to achieve in online environments. Without
clear explanations and guided practice, students may develop misconceptions that can
negatively affect their long-term learning.

Distance learning in middle school is characterized by flexibility, technological
integration, and increased learner autonomy, but it is also associated with significant
challenges related to interaction, engagement, and access to resources. Understanding
these characteristics and challenges is essential for developing effective teaching
methodologies that support student engagement and academic achievement in distance

mathematics education.

2.3 Student Engagement in Online Mathematics Learning

Student engagement is widely recognized as a key factor influencing learning
outcomes, particularly in mathematics education. In the context of online learning,
engagement becomes even more critical, as students are required to actively participate
in the learning process without the direct supervision and immediate support typically
present in traditional classroom environments. Engagement is generally defined as a
multidimensional construct that includes behavioral, emotional, and cognitive
components, each of which plays a significant role in determining academic success
(Fredricks et al., 2004).

Behavioral engagement refers to students’ active participation in learning
activities, such as attending online lessons, completing assignments, and interacting
with digital content. In online mathematics learning, behavioral engagement is often
reflected in students’ involvement in tasks such as solving problems, participating in
quizzes, and responding to questions during virtual sessions. However, maintaining
consistent participation can be challenging in distance learning environments due to

distractions, lack of supervision, and varying levels of student motivation.
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Emotional engagement involves students’ attitudes toward learning, including
their interest, enjoyment, and sense of belonging. In mathematics, emotional
engagement is particularly important, as many students experience anxiety or lack of
confidence when dealing with abstract concepts. In online settings, the absence of
direct interaction with teachers and peers can reduce students’ emotional connection to
the learning process, leading to decreased motivation and interest (Hodges et al., 2020).
Therefore, creating a supportive and interactive learning environment is essential for
fostering positive emotional engagement.

Cognitive engagement refers to the level of effort students invest in
understanding the material and mastering complex concepts. In mathematics
education, cognitive engagement is closely linked to problem-solving, reasoning, and
the ability to apply knowledge in different contexts. Online learning environments must
be designed to promote deep thinking and active learning, rather than passive content
consumption. This can be achieved through the use of challenging tasks, guided

practice, and opportunities for reflection.

Table 2. 3. 1. Dimensions of Student Engagement in Online Mathematics Learning

: : .. Examples in Online Expected Impact on
Dimension Definition . . .
Mathematics Learning Achievement

Attending online lessons,

Participation in Increased task

Behavioral , completing assignments, .
learning . completion and
Engagement . participating in Kahoot
activities . performance
quizzes
. Interest, Positive attitude toward ) o
Emotional . . . Higher motivation and
enjoyment, and  mathematics and online .
Engagement . . persistence
motivation learning
Problem-solving, Improved conceptual

Cognitive ~ Mental effort and . . .
S reasoning, reflection, and  understanding and

Engagement  deep learnin .. .
898 P g application of concepts achievement
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Research has consistently shown that higher levels of student engagement are
associated with improved academic achievement. Engaged students are more likely to
persist in learning tasks, use effective strategies, and achieve better results (Fredricks
et al., 2004). In online mathematics learning, engagement plays an even more
significant role, as students must rely more on their own initiative and self-regulation.

The use of digital tools has been identified as an effective way to enhance student
engagement in online environments. Interactive platforms, such as online quizzes and
gamified applications, can increase participation by making learning more dynamic
and engaging. For example, gamification techniques, including points, leaderboards,
and immediate feedback, have been shown to improve motivation and encourage active
involvement in learning activities (Dichev & Dicheva, 2017). Similarly, video-based
instruction can support engagement by presenting content in a clear and visually
appealing format, allowing students to control the pace of learning and revisit difficult
concepts (Brame, 2016).

Similar conclusions were reached by Kazakhstani researchers. Fariza et al.
(2021) found that the integration of educational technologies into mathematics
instruction increased students’ motivation, participation, and interest in learning
activities. According to the authors, interactive digital tools help create a more
engaging learning environment and encourage students to take a more active role in
the learning process.

Another important factor influencing engagement in online mathematics
learning is instructional design. Well-structured lessons that include clear explanations,
guided practice, and opportunities for interaction can significantly improve student
engagement. According to Rosenshine (2012), effective instruction involves breaking
content into manageable steps, providing examples, and regularly checking for
understanding. These principles are particularly relevant in online environments, where
students may struggle without direct teacher support.

Despite the potential benefits of digital tools and structured instruction,

maintaining student engagement in distance learning remains a challenge. Factors such
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as limited interaction, technical difficulties, and lack of motivation can reduce students’
participation and negatively impact learning outcomes. Therefore, it is essential to
develop teaching methodologies that actively involve students and address the specific
challenges of online mathematics education.

Zharkynbekova (2023) argues that modern smart technologies and interactive
digital resources contribute to sustaining students’ attention and improving engagement
in mathematics learning. The study highlights that the effective use of digital tools can
support both motivation and academic achievement in technology-enhanced learning
environments.

Student engagement is a crucial component of successful online mathematics
learning. Its behavioral, emotional, and cognitive dimensions collectively influence
students’ ability to understand and apply mathematical concepts. Enhancing
engagement through effective instructional strategies and the use of digital tools is
essential for improving academic achievement, particularly for students in Grades 5—6

who require additional support and guidance in distance learning environments.

2.4 Academic Achievement in Distance Learning Environments

Academic achievement is a fundamental indicator of educational effectiveness
and refers to the level of knowledge, skills, and competencies that students acquire
through the learning process. In mathematics education, academic achievement is
typically measured through assessments, test results, and the ability to apply concepts
in problem-solving situations. In the context of distance learning, academic
achievement becomes closely linked to both the quality of instructional design and the
level of student engagement.

Research suggests that distance learning can produce comparable or even
improved academic outcomes when compared to traditional face-to-face instruction,
provided that appropriate teaching methodologies are applied. According to Means et
al. (2013), well-designed online and blended learning environments can enhance

student performance by offering flexible access to materials, personalized pacing, and
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opportunities for repeated practice. However, the effectiveness of distance learning is
not determined solely by the use of technology but by how effectively instructional
strategies are implemented.

Similar findings have been reported in Kazakhstan. Nurgaliyeva et al. (2024)
found that students’ academic performance in online learning environments depended
not only on access to technology but also on the quality of instructional support and
learning organization. The authors emphasized that effective pedagogical strategies
play a crucial role in achieving positive educational outcomes in distance learning.

In mathematics, academic achievement is particularly dependent on conceptual
understanding, procedural fluency, and problem-solving skills. Unlike subjects that
rely heavily on memorization, mathematics requires a sequential and cumulative
learning process. Students must understand foundational concepts before progressing
to more complex topics. In distance learning environments, this process can be
disrupted if students do not receive sufficient guidance, feedback, and opportunities for
practice.

One of the key factors influencing academic achievement in online learning is
instructional clarity. Clear explanations, structured content, and step-by-step guidance
are essential for helping students understand mathematical concepts. Video-based
instruction has been identified as an effective tool for improving clarity, as it allows
teachers to present information visually and enables students to review the material
multiple times (Brame, 2016). This is especially important for students in Grades 5-6,
who are still developing their ability to process abstract information.

Another important factor is feedback. Timely and specific feedback helps
students identify mistakes, correct misconceptions, and improve their understanding.
In traditional classrooms, feedback is often immediate and personalized. In contrast,
distance learning environments may delay or limit feedback, which can negatively
impact learning outcomes. The integration of digital tools, such as automated quizzes
and interactive platforms, can partially address this issue by providing instant feedback

and supporting self-assessment.
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In the Kazakhstani context, researchers have also highlighted the importance of
continuous feedback and teacher support in improving learning outcomes. Amirova et
al. (2023) noted that students who received regular communication and instructional
guidance demonstrated greater learning effectiveness and were better able to adapt to
online learning environments.

Student engagement also plays a critical role in determining academic
achievement. As discussed in the previous section, engaged students are more likely to
persist in learning tasks and apply effective strategies. In online environments, where
students have greater control over their learning, engagement becomes even more
important. Studies have shown that higher levels of engagement are associated with
better academic performance, particularly in mathematics (Fredricks et al., 2004).

Despite the potential benefits of distance learning, several challenges can
negatively affect academic achievement. These include limited interaction with
teachers, lack of motivation, technical issues, and differences in access to resources. In
addition, students may struggle with self-regulation, which is essential for managing
time, completing assignments, and maintaining focus in online environments. These
challenges are particularly significant for middle school students, who may require
more structured support and guidance.

The use of digital tools and interactive learning strategies has been shown to
improve academic outcomes by promoting active learning and increasing student
motivation. For example, gamified learning environments and interactive tasks can
enhance students’ interest in mathematics and encourage participation (Dichev &
Dicheva, 2017). Similarly, multimedia resources, such as videos and simulations, can
support deeper understanding by presenting concepts in multiple formats.

Evidence from Kazakhstan suggests that digital technologies can positively
influence students’ academic achievement when integrated into mathematics
instruction. Fariza et al. (2021) reported that educational technologies enhance
students’ motivation and participation, which contribute to improved learning

outcomes and a better understanding of mathematical concepts.
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In the context of this study, improving academic achievement involves not only
increasing test scores but also enhancing students’ conceptual understanding and ability
to apply mathematical knowledge in different contexts. This requires the development
of effective teaching methodologies that combine clear instruction, active engagement,
and appropriate use of digital tools.

In conclusion, academic achievement in distance mathematics learning is
influenced by a combination of factors, including instructional design, student
engagement, feedback, and access to resources. While distance learning offers
opportunities for flexible and personalized education, its effectiveness depends on the
implementation of well-structured teaching strategies. For students in Grades 5-6,
improving academic achievement requires particular attention to clarity of instruction,
continuous feedback, and the use of interactive approaches that support engagement

and understanding.

2.5 The Role of Digital Tools in Mathematics Education

Digital tools play a crucial role in modern mathematics education, particularly
in the context of distance learning. With the increasing integration of technology into
educational systems, digital tools have become essential for delivering content,
facilitating interaction, and supporting student learning. In online environments, where
traditional face-to-face instruction is not possible, these tools serve as the primary
means of communication and engagement between teachers and students.

One of the most significant advantages of digital tools is their ability to enhance
the clarity and accessibility of mathematical content. Mathematics often involves
abstract concepts that can be difficult for students to understand without visual
representation. Video-based instruction has been identified as an effective method for
presenting such content, as it combines visual and auditory elements to support
learning. According to Brame (2016), well-designed instructional videos can improve

students’ understanding by providing clear explanations, structured presentation, and
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the opportunity to pause and review the material. This is particularly beneficial for

students in Grades 5-6, who require step-by-step guidance to grasp new concepts.

Table 2. 5. 1. Digital Tools Used in Distance Mathematics Education

Digital Tool Primary Function = Benefits for Mathematics Learning

Video Lessons Content delivery and Supports step-by-step understanding

explanation and allows repeated viewing
Interactive Increases motivation, participation,
Kahoot . , P P
assessment and immediate feedback
.. Formative Provides self-paced practice and
Quizizz .
assessment instant feedback
Synchronous Enables real-time communication and
Google Meet . .
instruction teacher support
Learning Management Learning Facilitates assignment distribution and
Systems (LMS) organization progress monitoring

Improves understanding of
Digital Whiteboards ~ Visual explanation = mathematical concepts through

visualization
: ) Concept Supports different learning styles and
Multimedia Resources . .p . PP . &5
visualization enhances comprehension

In addition to video lessons, interactive digital tools such as Kahoot, Quizizz,
and other online quiz platforms play an important role in increasing student
engagement. These tools incorporate elements of gamification, such as points,
competition, and immediate feedback, which make learning more dynamic and
motivating. Research indicates that gamified learning environments can significantly
enhance student motivation and participation, leading to improved learning outcomes

(Dichev & Dicheva, 2017). In mathematics education, such tools allow students to
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actively practice problem-solving while receiving instant feedback on their
performance.

Another important function of digital tools is to support formative assessment.
In traditional classrooms, teachers can assess students’ understanding through
observation and direct questioning. In distance learning environments, this process is
often replaced by digital assessments, which can provide immediate feedback and track
student progress over time. Interactive quizzes and online assignments allow teachers
to identify students’ strengths and weaknesses, adjust instruction accordingly, and
provide targeted support.

Digital tools also facilitate communication and collaboration, which are essential
components of effective learning. Platforms such as learning management systems
(LMS), discussion forums, and video conferencing tools enable interaction between
teachers and students, as well as among peers. Although online communication may
not fully replicate face-to-face interaction, it can still support collaborative learning
when properly implemented. For example, group activities and problem-solving tasks
can be conducted in virtual environments, encouraging students to share ideas and learn
from each other.

The integration of multimedia elements is another important aspect of digital
tools in mathematics education. Multimedia resources, including animations,
simulations, and interactive visualizations, can help students understand complex
concepts by presenting them in multiple formats. According to Zhang et al. (2006), the
use of multimedia in e-learning can significantly improve learning effectiveness by
engaging multiple sensory channels and supporting different learning styles.

Despite these advantages, the use of digital tools also presents certain challenges.
The effectiveness of these tools depends largely on how they are integrated into the
teaching methodology. Simply using technology does not guarantee improved learning
outcomes. Teachers must carefully design lessons that incorporate digital tools in a
meaningful way, ensuring that they support learning objectives rather than distract from

them. In addition, issues such as limited access to technology, technical difficulties,
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and varying levels of digital literacy can affect the successful implementation of digital
tools (Hillmayr et al., 2020).

For students in Grades 5—6, the use of digital tools must be particularly well-
structured and guided. Younger learners may struggle to navigate digital platforms
independently and may require clear instructions and support from the teacher.
Therefore, effective use of digital tools in distance mathematics education involves not
only the selection of appropriate technologies but also the development of pedagogical
strategies that align with students’ cognitive and developmental needs.

In the context of this study, digital tools such as video lessons and interactive
platforms are used as key components of the instructional methodology. These tools
are intended to enhance student engagement, provide clear explanations of
mathematical concepts, and support continuous assessment and feedback. By
integrating these tools into a structured teaching approach, the study aims to improve
both engagement and academic achievement among students in Grades 5—6.

In conclusion, digital tools play a vital role in distance mathematics education
by supporting content delivery, interaction, assessment, and engagement. When
effectively integrated into teaching methodology, these tools can significantly enhance
the quality of learning and contribute to improved academic outcomes. However, their
success depends on thoughtful implementation and alignment with pedagogical

principles.

2.6 Instructional Strategies for Teaching Mathematics Online

Effective instructional strategies are essential for ensuring successful learning
outcomes in distance mathematics education. Unlike traditional classroom settings,
where teachers can provide immediate guidance and adjust instruction in real time,
online learning environments require carefully structured teaching approaches that
support clarity, engagement, and independent learning. For students in Grades 5—6, the

selection and implementation of appropriate instructional strategies are particularly
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important, as they are still developing foundational mathematical skills and learning
habits.

One of the most widely recognized frameworks for effective instruction is based
on structured teaching principles, which emphasize clarity, sequencing, and guided
practice. According to Rosenshine (2012), effective teaching involves breaking
complex material into small, manageable steps, providing clear explanations, modeling
problem-solving processes, and gradually transferring responsibility to students. In the
context of online mathematics learning, these principles are especially important, as
students may struggle to follow explanations without direct teacher support.

A key instructional strategy in distance learning is the use of explicit instruction.
This approach involves clearly explaining concepts, demonstrating procedures, and
guiding students through examples before asking them to work independently. In
mathematics, explicit instruction helps students understand the logical sequence of
steps required to solve problems. When combined with video-based lessons, this
strategy becomes even more effective, as students can pause, rewind, and review
explanations at their own pace (Brame, 2016). This flexibility is particularly beneficial
for middle school learners who may need additional time to process new information.

Kazakhstani researchers have also emphasized the importance of structured
instruction in mathematics education. Ramankulov et al. (2022) argue that clearly
organized learning activities, step-by-step explanations, and systematic teacher
guidance contribute to students’ conceptual understanding and mathematical
achievement. Their findings suggest that structured instructional approaches remain
essential even when learning is delivered through digital technologies.

Another important strategy is guided practice, which allows students to apply
newly learned concepts with teacher support. In online environments, guided practice
can be implemented through interactive tasks, live problem-solving sessions, or
structured activities within digital platforms. This stage is crucial for reinforcing
understanding and preventing misconceptions. Following guided practice, students

move to independent practice, where they apply their knowledge without assistance.
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This gradual progression from teacher-led instruction to camocrositenprHas padota
aligns with effective learning principles and supports long-term retention.

The use of formative assessment is also a critical component of effective
instructional strategies. Formative assessment involves regularly checking students’
understanding and providing feedback during the learning process. In distance
learning, this can be achieved through digital tools such as online quizzes, polls, and
interactive exercises. Immediate feedback allows students to identify errors and correct
misconceptions, while also helping teachers monitor progress and adjust instruction
accordingly. Research indicates that formative assessment significantly improves
learning outcomes when integrated into instruction (Means et al., 2013).

In the context of Kazakhstan, Turgunbayeva and colleagues (2023) highlighted
that formative assessment supported through digital platforms enables teachers to
monitor students’ progress more effectively and provide timely interventions. The
researchers reported that regular feedback contributes to higher levels of student
participation and learning achievement.

Interactive learning strategies play a particularly important role in maintaining
student engagement in online mathematics education. These strategies involve active
student participation through problem-solving, discussion, and collaboration. For
example, gamified learning activities using platforms such as Kahoot or Quizizz can
increase motivation and encourage participation by incorporating elements of
competition and reward (Dichev & Dicheva, 2017). Such activities transform
traditional practice exercises into engaging experiences, making learning more
enjoyable and effective.

Similar results were reported by Fariza et al. (2021), who found that the
integration of educational technologies and interactive learning activities in
mathematics lessons increased students’ motivation, classroom participation, and
overall engagement. According to the authors, digital tools are most effective when
combined with appropriate pedagogical strategies rather than used as standalone

technologies.
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Another effective approach is the integration of multimedia and visual
representations. Mathematics often requires visualization to support understanding of
abstract concepts. The use of diagrams, animations, and step-by-step demonstrations
can help students grasp complex ideas more easily. Multimedia instruction engages
multiple sensory channels, which enhances comprehension and retention (Zhang et al.,
2006). In online environments, video lessons combined with visual aids are particularly
effective in supporting this process.

Collaborative learning is also an important instructional strategy, even in
distance education. Although online environments may limit face-to-face interaction,
digital platforms can facilitate collaboration through group tasks, discussions, and
shared problem-solving activities. Working with peers allows students to exchange
ideas, explain concepts, and develop deeper understanding. However, for younger
students, such collaboration must be carefully structured and guided by the teacher to
ensure meaningful participation.

Despite the effectiveness of these strategies, their success depends on proper
implementation. Teachers must carefully design lessons that integrate multiple
strategies in a coherent and structured way. Simply using digital tools or activities
without a clear pedagogical purpose may not lead to improved learning outcomes.
Therefore, instructional strategies must align with learning objectives and be adapted
to the needs of students.

In the context of this study, the instructional methodology is based on a
structured approach that includes clear explanation through video lessons, guided
practice, independent work, and interactive assessment using digital tools. This
approach is designed to support student engagement and improve academic
achievement by combining effective teaching principles with modern technologies.

Shynybekova (2021) emphasizes that the successful teaching of mathematics
depends not only on the content being taught but also on the methodology used to

facilitate learning. The author argues that effective mathematics instruction should
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combine clear explanations, active student participation, and opportunities for
independent practice, which are particularly important in online learning environments.

In conclusion, effective instructional strategies are essential for improving the
quality of distance mathematics education. Approaches such as explicit instruction,
guided practice, formative assessment, and interactive learning provide a strong
foundation for teaching mathematics online. When combined with digital tools and
structured lesson design, these strategies can significantly enhance both student

engagement and academic achievement, particularly for learners in Grades 5—6.

2.7 The Effectiveness of Video-Based Learning and Interactive

Platforms

Video-based learning and interactive digital platforms have become essential
components of distance education, particularly in mathematics teaching. In online
environments, where direct teacher-student interaction is limited, these tools play a
crucial role in delivering content, supporting understanding, and maintaining student
engagement. Their effectiveness has been widely studied in educational research, with
findings indicating that the combination of video instruction and interactive activities
can significantly enhance learning outcomes.

Video-based learning refers to the use of recorded instructional videos to present
educational content. In mathematics education, video lessons are particularly valuable
because they allow teachers to provide clear, step-by-step explanations of concepts and
procedures. According to Brame (2016), effective educational videos improve learning
by combining visual and auditory information, reducing cognitive load, and allowing
students to control the pace of learning. Students can pause, rewind, and rewatch
explanations, which is especially beneficial when dealing with complex or unfamiliar
mathematical concepts.

Another advantage of video-based learning is its ability to support differentiated
instruction. Students learn at different speeds, and video lessons enable each learner to

progress according to their individual needs. For students in Grades 5—6, this flexibility
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is particularly important, as they may require additional time to understand abstract
ideas. By revisiting instructional content, students can strengthen their understanding
and build confidence in their abilities.

However, video-based learning alone may not be sufficient to ensure effective
learning outcomes. Research suggests that passive viewing of videos does not
guarantee deep understanding. Instead, learning is most effective when video
instruction is combined with interactive elements that require active student
participation (Zhang et al., 2006). Interactive platforms, such as Kahoot, Quizizz, and
other online tools, provide opportunities for students to engage with the material, apply
their knowledge, and receive immediate feedback.

Interactive platforms enhance learning by transforming students from passive
recipients of information into active participants in the learning process. Gamified
tools, in particular, have been shown to increase motivation and engagement by
incorporating elements such as competition, rewards, and instant feedback (Dichev &
Dicheva, 2017). In mathematics education, these tools allow students to practice
problem-solving in an engaging and dynamic way, reinforcing their understanding
while maintaining interest.

The combination of video-based instruction and interactive platforms creates a
balanced learning environment that integrates explanation and practice. Video lessons
provide the conceptual foundation, while interactive tools enable students to apply their
knowledge and receive feedback. This approach aligns with modern learning theories,
which emphasize the importance of active engagement and immediate reinforcement
in the learning process.

Research also highlights the importance of instructional design in maximizing
the effectiveness of these tools. Simply using videos or interactive platforms is not
enough; they must be integrated into a structured learning sequence that includes
explanation, guided practice, independent work, and assessment. When used
effectively, video-based learning and interactive tools can improve both student

engagement and academic achievement (Means et al., 2013).
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Despite their benefits, these tools also present certain challenges. Technical
issues, such as limited access to devices or unstable internet connections, can hinder
their effectiveness. In addition, students may become distracted or lose focus if digital
tools are not used in a structured and purposeful way. Therefore, teachers must
carefully design learning activities that ensure meaningful engagement and alignment
with learning objectives.

For middle school students, particularly those in Grades 56, the use of video-
based learning and interactive platforms must be supported by clear instructions and
teacher guidance. Younger learners may struggle to use digital tools independently, and
without proper support, the potential benefits of these technologies may not be fully
realized.

In the context of this study, video lessons and interactive platforms are used as
key components of the instructional methodology. Video-based instruction provides
clear explanations of mathematical concepts, while interactive tools are used to
reinforce learning, assess understanding, and maintain student engagement. This
combination is expected to create a more effective learning environment that supports
both engagement and academic achievement.

In conclusion, video-based learning and interactive platforms are powerful tools
for enhancing distance mathematics education. When integrated into a structured
instructional approach, they can significantly improve students’ understanding,
motivation, and performance. However, their effectiveness depends on thoughtful
implementation and alignment with pedagogical principles, particularly for younger

learners in Grades 5-6.

2.8 Comparative Analysis of Traditional and Distance Learning

Approaches

The comparison between traditional and distance learning approaches has
become an important area of research, particularly in the context of the increasing use

of digital technologies in education. Each approach has its own advantages and
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limitations, and understanding these differences is essential for developing effective
instructional methodologies, especially in mathematics education.

Traditional classroom learning is characterized by direct, face-to-face interaction
between teachers and students. This environment allows for immediate feedback, real-
time clarification of misunderstandings, and dynamic adaptation of teaching methods
based on students’ responses. In mathematics education, such interaction is particularly
valuable, as it enables teachers to guide students through complex problem-solving
processes and address misconceptions as they arise. Additionally, the structured nature
of classroom settings supports discipline, routine, and consistent engagement.

In contrast, distance learning relies on digital technologies to deliver instruction
and facilitate communication. This approach offers several advantages, including
flexibility, accessibility, and the ability to learn at an individual pace. Students can
access materials at any time, revisit lessons, and engage with content in a way that suits
their personal learning style. These features are particularly beneficial in mathematics,
where students often need additional time and repeated practice to understand concepts.

However, distance learning also presents significant challenges. One of the main
limitations is the reduced level of interaction between teachers and students. Unlike
traditional classrooms, where teachers can immediately respond to students’ questions
and adjust instruction, online environments may delay feedback and limit opportunities
for clarification. This can lead to misunderstandings and gaps in knowledge, especially
in subjects like mathematics that require continuous guidance (Hodges et al., 2020).

Another important difference lies in student engagement. In traditional settings,
engagement is often supported by direct teacher supervision, peer interaction, and a
structured environment. In contrast, distance learning requires students to take greater
responsibility for their own learning, which can be difficult for middle school students.
Without effective instructional strategies, students may become passive learners,
leading to decreased motivation and lower academic achievement (Fredricks et al.,

2004).
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Despite these challenges, research suggests that distance learning can be as
effective as traditional instruction when supported by well-designed methodologies.
According to Means et al. (2013), online and blended learning environments can
produce comparable or even better outcomes than traditional approaches when they
incorporate interactive elements, structured instruction, and opportunities for active
learning. This highlights the importance of not only comparing the two approaches but
also understanding how to improve distance learning to match or exceed traditional
methods.

One of the most promising approaches is blended learning, which combines
elements of both traditional and distance education. This model allows students to
benefit from face-to-face interaction while also taking advantage of digital tools and
flexible learning opportunities. However, in fully online environments, it becomes
essential to replicate the strengths of traditional instruction through effective use of
technology. This includes providing clear explanations, maintaining interaction, and
ensuring continuous feedback.

In mathematics education, the comparison between traditional and distance
learning is particularly significant. Mathematics requires a high level of teacher
support, structured guidance, and active student participation. While traditional
classrooms naturally provide these elements, distance learning must intentionally
incorporate them through instructional design. For example, video-based lessons can
replicate teacher explanations, while interactive tools can simulate classroom activities
and provide immediate feedback.

The effectiveness of distance learning ultimately depends on how well it
addresses its inherent limitations. Simply transferring traditional teaching methods into
an online format is not sufficient. Instead, educators must adapt their approaches by
integrating digital tools, interactive strategies, and structured methodologies that
support engagement and understanding.

In the context of this study, the comparative analysis highlights the need to

improve the methodology of distance mathematics education for students in Grades 5—
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6. By combining the strengths of traditional instruction—such as clarity, structure, and
guidance—with the advantages of digital technologies, it is possible to create an
effective learning environment that enhances both student engagement and academic
achievement.

In conclusion, while traditional and distance learning approaches differ in their
structure and delivery, both have the potential to support effective mathematics
education. The key challenge lies in adapting instructional methodologies to maximize
the strengths of each approach. Understanding these differences provides a foundation
for developing improved teaching strategies that address the needs of students in

modern educational contexts.

2.9 Summary of the Literature Review

The literature review has examined key theoretical and empirical studies related
to distance mathematics education, student engagement, academic achievement, and
the role of digital tools and instructional strategies in online learning environments.
The analysis demonstrates that distance learning has become an essential component
of modern education, offering flexibility and accessibility, but also presenting
significant pedagogical challenges, particularly for middle school students.

The review highlights that effective distance mathematics education requires
more than the mere use of technology. It depends on the integration of well-structured
instructional methodologies, including clear explanations, guided practice, and
continuous feedback. Research emphasizes that student engagement—encompassing
behavioral, emotional, and cognitive dimensions—is a critical factor influencing
academic achievement, especially in online environments where learners must rely
more on their own initiative (Fredricks et al., 2004).

Furthermore, the literature indicates that digital tools such as video-based
instruction and interactive platforms can significantly enhance both engagement and
learning outcomes when used effectively. Video lessons provide structured

explanations and allow students to learn at their own pace, while interactive tools
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promote active participation and immediate feedback (Brame, 2016; Dichev &
Dicheva, 2017). However, the effectiveness of these tools is closely linked to
instructional design and the extent to which they are integrated into a coherent teaching
methodology.

At the same time, the review identifies several challenges associated with
distance learning, including reduced interaction, difficulties in maintaining student
motivation, and variations in access to technological resources. These challenges are
particularly relevant for students in Grades 5—6, who require structured guidance and
support due to their developmental stage. Without appropriate instructional strategies,
distance learning may lead to decreased engagement and lower academic achievement.

Despite the growing body of research on e-learning, there remains a limited
number of studies that specifically focus on improving the methodology of teaching
mathematics in fully online environments for middle school students. In particular,
there is a need for research that examines how structured approaches combining video-
based instruction and interactive digital tools influence both student engagement and
academic performance in real classroom contexts.

Therefore, this study addresses an important gap in the literature by investigating
the effectiveness of a structured distance learning methodology in mathematics for
students in Grades 5—6. By focusing on the integration of video lessons and interactive
platforms, the research aims to provide empirical evidence on how these approaches
can enhance engagement and improve academic outcomes.

In conclusion, the literature review establishes a strong theoretical and empirical
foundation for the present study, highlighting the importance of effective instructional
design, student engagement, and the strategic use of digital tools in distance
mathematics education. It also justifies the need for further research aimed at
improving teaching methodologies in online learning environments, particularly for

middle school students.
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3. METHODOLOGY

As students in Grades 5—6 transition from primary to middle school education,
ensuring their engagement and academic achievement becomes a critical priority. At
this stage, learners experience cognitive, emotional, and social changes that affect their
motivation and ability to learn effectively (Cauley & Jovanovich, 2006; Borman et al.,
2019). These challenges are further intensified in distance learning environments,
where students must rely more on independent learning.

In online mathematics education, the lack of direct interaction and immediate
feedback can lead to reduced engagement and difficulties in understanding concepts.
Therefore, it 1s essential to implement instructional approaches that support both clarity
and active participation. The integration of digital tools, such as video-based
instruction and interactive platforms, provides opportunities to enhance understanding
and maintain student interest.

Visual explanations and structured lesson design play an important role in
helping students grasp mathematical concepts. In addition, interactive tools such as
online quizzes can increase motivation by encouraging active involvement and
providing immediate feedback (Alley, 2019). These approaches support student
autonomy and improve learning outcomes.

This study adopts a structured distance learning methodology that integrates
video lessons, interactive tools, and clear lesson structure to enhance student

engagement and academic achievement in mathematics among students in Grades 5-6.

3.1 Theoretical Framework

The theoretical framework of this study is based on established educational
theories that explain how students learn in digital environments and how instructional
strategies can enhance engagement and academic achievement. In the context of
distance mathematics education for students in Grades 56, it is important to apply

theoretical perspectives that support active learning, effective use of digital tools, and
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structured instruction. This study is grounded in Constructivist Learning Theory and

the Cognitive Theory of Multimedia Learning.

3.1.1 Constructivist Learning Theory

Constructivist Learning Theory suggests that learners actively construct their
own knowledge through interaction and experience rather than passively receiving
information (Piaget, 1972; Vygotsky, 1978). In mathematics education, this approach
emphasizes understanding concepts through problem-solving and active engagement.

In distance learning environments, constructivist principles are especially
important, as students must take a more active role in their learning. Interactive tools
and activities support this process by encouraging participation and reflection. For
example, platforms such as Kahoot allow students to engage actively in learning tasks
and receive immediate feedback, which enhances understanding and motivation
(Dichev & Dicheva, 2017).

Furthermore, constructivism is closely related to student engagement, as active
involvement leads to deeper understanding and better academic outcomes (Fredricks
et al., 2004). In this study, constructivist principles are applied through interactive

activities, guided practice, and problem-solving tasks during online lessons.

3.1.2 Cognitive Theory of Multimedia Learning

The Cognitive Theory of Multimedia Learning, developed by Mayer (2009),
explains how students learn more effectively when information is presented through
both visual and auditory channels. This theory is based on three main principles:
limited capacity, dual channels, and active processing.

In mathematics education, multimedia instruction is particularly useful because
it helps students visualize abstract concepts. Video-based learning allows teachers to
present step-by-step explanations while using diagrams and examples, which improves
understanding (Brame, 2016). In addition, students can control the pace of learning by

pausing and reviewing videos, which reduces cognitive overload.
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Research shows that combining video instruction with interactive activities leads
to better learning outcomes than passive learning alone (Zhang et al., 2006). Therefore,
multimedia tools play a key role in supporting both engagement and comprehension in
distance learning environments.

This study integrates constructivist learning principles with the Cognitive
Theory of Multimedia Learning to support effective distance mathematics education.
These theories provide a foundation for the instructional methodology used in this
research, which includes video-based instruction, interactive tools, and structured
lesson design. Together, these approaches are expected to enhance student engagement

and improve academic achievement among students in Grades 5—6.

3.2 Research Design

This study employs a quasi-experimental research design to investigate the
effectiveness of a structured distance learning methodology in mathematics for
students in Grades 5—6. The quasi-experimental approach is widely used in educational
research, as it allows the examination of instructional interventions in real classroom
settings where random assignment is not feasible (Cohen et al., 2017).

The study follows a pre-test and post-test design with two groups: an
experimental group (EG) and a control group (CG). The experimental group (EG) is
taught using a structured distance learning methodology that integrates video-based
instruction, interactive digital tools, and a clear lesson structure. In contrast, the control
group (CQG) receives standard distance learning instruction without the structured
integration of these elements.

At the beginning of the study, both groups complete a pre-test to assess their
initial level of mathematical knowledge. This ensures comparability between the
groups before the intervention. After the instructional period, both groups complete a
post-test to measure changes in academic achievement. The difference between pre-

test and post-test results is used to evaluate the effectiveness of the intervention.
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In addition to academic achievement, student engagement is measured as a key
variable in this study. Engagement is assessed using a questionnaire designed to capture
behavioral, emotional, and cognitive aspects of student involvement in the learning
process.

The independent variable in this study is the instructional methodology applied
in the experimental group, while the dependent variables are student engagement and
academic achievement in mathematics.

This design allows for a comparison of outcomes between the experimental
group (EG) and the control group (CG), providing evidence on the effectiveness of the
proposed methodology. Although the quasi-experimental design does not allow full
randomization, it is appropriate for educational research and enables meaningful

conclusions to be drawn in real classroom contexts.

3.3 Participants and Setting

The study was conducted among middle school students in Grades 5—6 at a
private secondary school. A total of students participated in the research and were
divided into two groups: an experimental group (EG) and a control group (CG). The
groups were formed based on existing classroom structures, as random assignment was
not feasible in the school setting. This approach is consistent with quasi-experimental
research designs commonly used in educational studies (Cohen et al., 2017).

The participants were approximately 11-12 years old, which corresponds to a
critical stage in cognitive development. At this age, students transition from concrete
to more abstract thinking and begin to engage with more complex mathematical
concepts. According to Piaget’s theory of cognitive development, learners at this stage
move toward formal operational thinking, which enables them to understand
relationships, patterns, and logical structures (Piaget, 1972). However, they still require
structured guidance and support, particularly in subjects such as mathematics.

Both groups studied the same mathematical topics during the research period

and followed the same curriculum. The key difference between the groups was the

38



instructional approach. The experimental group (EG) was taught using a structured
distance learning methodology that integrated video-based instruction, interactive tools
such as Kahoot, and visual explanations using digital platforms such as Miro. In
contrast, the control group (CG) received standard distance learning instruction without
the systematic integration of these elements.

The learning environment was fully online, with lessons conducted through
video conferencing platforms. Students participated in synchronous online classes and
completed additional tasks independently. This setting reflects the real conditions of
distance education, allowing the study to examine the effectiveness of the instructional
methodology in a natural educational context.

All participants had prior experience with online learning, which ensured that
they were familiar with basic digital tools and platforms. However, differences in
individual learning abilities, motivation, and access to resources were acknowledged
as potential influencing factors.

The selection of participants and the learning environment were appropriate for
the purpose of this study, as they allowed for the investigation of how structured
distance learning methodologies affect student engagement and academic achievement

in mathematics among middle school learners.

3.4.1 Student Engagement Questionnaire

Student engagement was assessed using a structured questionnaire designed to
measure behavioral, emotional, and cognitive dimensions of engagement. This
classification is widely accepted in educational research and is based on the framework
proposed by Fredricks et al. (2004).

The questionnaire included a set of statements related to students’ participation
in online lessons, their interest and motivation, and their effort in understanding
mathematical concepts. Students were asked to respond using a Likert scale (for
example, from “strongly disagree” to “strongly agree”). This format allows for the

quantification of engagement levels and facilitates comparison between groups.
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Behavioral engagement items focused on participation in activities, completion
of tasks, and attention during lessons. Emotional engagement items measured students’
interest, enjoyment, and attitudes toward mathematics learning. Cognitive engagement
items examined the extent to which students invested effort in understanding the
material and solving problems.

The use of questionnaires to measure student engagement is a common and
reliable method in educational research, as it provides insight into students’ perceptions
and experiences (Fredricks et al., 2004). In this study, the questionnaire was
administered to both the experimental group (EG) and the control group (CG) to

compare levels of engagement under different instructional conditions.

3.4.2 Mathematics Achievement Test

Academic achievement was measured using a mathematics test administered as
both a pre-test and a post-test. The purpose of the pre-test was to assess students’ initial
level of knowledge before the intervention, while the post-test was used to measure
learning outcomes after the instructional period.

The test consisted of problems aligned with the curriculum and designed to
assess students’ understanding of key mathematical concepts, procedural skills, and
problem-solving abilities. The maximum score of the test was fixed, and all students
were assessed using the same criteria to ensure consistency.

The difference between pre-test and post-test scores was used to evaluate the
effectiveness of the instructional methodology. This approach allows for the
measurement of learning gains and provides a clear indication of academic progress.

Achievement tests are widely used in educational research as objective measures
of learning outcomes (Cohen et al., 2017). In this study, the test was designed to reflect
the learning objectives of the lessons and to ensure validity and reliability of the results.

Overall, the use of both a student engagement questionnaire and a mathematics
achievement test provided a balanced approach to data collection. While the
questionnaire captured students’ experiences and levels of engagement, the

achievement test provided objective data on academic performance. Together, these
40



instruments allowed for a comprehensive evaluation of the impact of the instructional

methodology on both engagement and learning outcomes.

3.5 Instructional Intervention

3.5.1 Overview of the Distance Learning Methodology

The instructional intervention implemented in this study is based on a structured
distance learning methodology designed to enhance student engagement and academic
achievement in mathematics among students in Grades 5—6. This methodology
integrates video-based instruction, interactive digital tools, and a clear lesson structure
to support effective learning in an online environment.

The approach is grounded in established pedagogical principles, including
explicit instruction, guided practice, and active student participation. It combines
synchronous and asynchronous learning components to provide both real-time
interaction and opportunities for independent study. The use of digital platforms allows
for the integration of visual explanations, interactive tasks, and continuous feedback,

which are essential for effective mathematics learning.

3.5.2 Lesson Structure

All lessons were conducted online using video conferencing platforms, with
instruction supported by interactive visual tools. The primary platform for live
instruction was Google Meet, which enabled real-time communication between the
teacher and students.

During the lessons, the teacher used Miro as a digital whiteboard to present
mathematical concepts. This platform allowed for dynamic visualization, including
drawing diagrams, illustrating problem-solving steps, and organizing information in a
clear and structured way. Compared to traditional classroom boards, Miro provided
greater flexibility, as it allowed content to be saved, revisited, and expanded without
limitations.

e FEach lesson followed a structured sequence:

¢ introduction of the topic and learning objectives;
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e explanation of concepts using visual representations;
e guided practice with teacher support;
¢ independent practice tasks;
e summary and feedback.
This structured approach ensured clarity and helped students follow the learning

process step by step.

3.5.3 Video-Based Instruction

In addition to live lessons, students in the experimental group were provided
with video-based instructional materials through the SkillSpace platform. These videos
presented mathematical concepts in a clear and structured format, allowing students to
review the material independently.

Students were required to watch the video lessons as part of their homework.
This practice reinforced learning by allowing students to revisit explanations and
strengthen their understanding. Video-based instruction also supported differentiated
learning, as students could learn at their own pace and focus on areas where they

needed additional support.

3.5.4 Interactive Tools

Interactive tools played a key role in maintaining student engagement and
assessing understanding during the lessons. Platforms such as Kahoot were used to
conduct short quizzes and interactive activities.

These tools incorporated elements of gamification, including competition,
scoring, and immediate feedback, which increased student motivation and
participation. Interactive quizzes were used both during and after lessons to check

understanding and identify areas that required further explanation.

3.5.5 Homework Design and Reinforcement
Homework was designed as an essential component of the instructional

methodology, aimed at reinforcing learning and supporting knowledge retention.
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Students were assigned mathematical problems related to the lesson content, which
required independent problem-solving.

In addition to traditional tasks, students were required to rewatch the video
lessons as part of their homework. This approach ensured that key concepts were
reviewed and strengthened outside the classroom.

Homework was submitted through digital platforms and checked by the teacher.
Feedback was provided to help students identify mistakes and improve their
understanding. In some cases, elements of homework were also reviewed through
interactive tools to provide immediate feedback.

The instructional intervention combined structured teaching, video-based
instruction, and interactive tools to create an effective distance learning environment.
By integrating these components, the methodology aimed to enhance both student
engagement and academic achievement in mathematics.

This approach reflects a modern model of distance education, where technology
is used not only to deliver content but also to support active learning, interaction, and

continuous assessment.

3.6 Procedure

The research was conducted in three distinct phases: pre-test, instructional
intervention, and post-test. In the pre-test phase, all participating students completed a
mathematics test designed to assess their baseline understanding of the selected
mathematical topics. This assessment served as a benchmark to measure academic
growth over the course of the study.

During the instructional intervention phase, students in the experimental group
(EG) were taught using a structured distance learning methodology that integrated
video-based instruction, interactive tools, and a clear lesson structure. Lessons were
conducted online and supported by visual explanations, guided practice, and interactive
activities. The instructional design was based on the premise that combining

multimedia explanations with active participation can enhance conceptual
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understanding and increase student engagement. In contrast, the control group (CQG)
received standard distance learning instruction without the structured integration of
these elements.

In the final post-test phase, the same mathematics test used in the pre-test was
re-administered to all students. The comparison between pre-test and post-test results
allowed for the evaluation of academic progress following the intervention.

To assess student engagement, a questionnaire was administered after the
instructional phase. The instrument captured three key dimensions of engagement:
cognitive, emotional, and behavioral, based on the framework proposed by Fredricks,
Blumenfeld, and Paris (2004).

Phases of Data Collection

The intervention was carried out over a five-week period, beginning on 20
January 2025, and structured into three phases: pre-test, instructional intervention, and
post-test.

Phase 1: Pre-test Phase (20—24 January 2025)

During the first week of the study, all students completed baseline assessments
to measure their prior knowledge and initial engagement levels in mathematics.

Mathematics Pre-Test:

The test assessed students’ understanding of key mathematical concepts and included
both procedural and problem-solving tasks.

Student Engagement Questionnaire:

A questionnaire was administered to measure cognitive, emotional, and behavioral
engagement.

Phase 2: Instructional Intervention (27 January — 21 February 2025)

The instructional phase lasted four weeks and involved two groups: the
experimental group (EG) and the control group (CG).

The experimental group (EG) was taught using a structured distance learning
methodology that integrated video-based instruction, visual explanation using digital

tools, and interactive learning activities.
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Each week focused on the development of students’ understanding through a
structured progression of learning activities:

Week 1 (27-31 January): Introduction to Concepts through Visual Explanation
Students were introduced to key mathematical concepts using video-based instruction
and visual explanations through digital whiteboards. The teacher demonstrated step-
by-step problem-solving strategies to support understanding.

Week 2 (03-07 February): Guided Practice and Concept Reinforcement
Students engaged in guided problem-solving activities with teacher support. Lessons
focused on reinforcing concepts through structured practice and feedback.

Week 3 (10-14 February): Independent Practice and Interactive Learning
Students applied their knowledge through independent problem-solving tasks.
Interactive tools such as Kahoot were used to assess understanding and maintain
engagement.

Week 4 (17-21 February): Consolidation and Application of Knowledge
Students worked on more complex problems, integrating previously learned concepts.
Lessons focused on summarizing and strengthening understanding.

Each lesson included:

e a structured explanation using video-based instruction and visual tools;
e guided practice with teacher support;

e independent problem-solving tasks;

e interactive activities using digital platforms such as Kahoot;

e feedback and lesson summary.

Students were also assigned homework tasks that included problem-solving and
mandatory video review through an online platform to reinforce learning.

The control group (CG) received standard distance learning instruction without
the structured integration of these elements.

Phase 3: Post-test Phase (2428 February )

In the final week, the same assessment tools from the pre-test phase were re-

administered to evaluate learning outcomes and engagement levels.
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Mathematics Post-Test:
The same test was used to measure academic progress.

Student Engagement Questionnaire:

The questionnaire was administered again to assess changes in cognitive,
emotional, and behavioral engagement.

This phase provided the data necessary to determine the effectiveness of the

instructional methodology on both academic achievement and student engagement.

3.7 Data Collection

Data collection in this study was carried out systematically throughout all phases
of the research in order to evaluate both academic achievement and student
engagement. The use of structured data collection procedures ensures the reliability
and validity of research findings in educational studies (Cohen et al., 2017).

Two main types of data were collected: quantitative data from mathematics
achievement tests and questionnaire responses. Quantitative data collection allows for
objective measurement and comparison of learning outcomes between groups
(Creswell & Creswell, 2018).

During the pre-test phase, baseline data were collected using a mathematics
achievement test and a student engagement questionnaire. The pre-test provided
information about students’ initial level of mathematical knowledge, while the
questionnaire measured cognitive, emotional, and behavioral engagement, based on the
framework proposed by Fredricks, Blumenfeld, and Paris (2004).

Throughout the instructional intervention phase, additional observational data
were collected to monitor students’ participation and involvement in online lessons. In
the experimental group (EG), particular attention was given to students’ interaction
with digital tools, engagement in guided practice, and participation in interactive
activities. Observational data are commonly used in educational research to

complement quantitative findings and provide contextual understanding of student

behavior (Cohen et al., 2017).
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In the post-test phase, the same mathematics test and engagement questionnaire
were re-administered to all students. This allowed for direct comparison between pre-
test and post-test results, enabling the measurement of changes in both academic
achievement and engagement levels.

All data were collected under consistent conditions to ensure reliability. The use
of identical instruments in both pre-test and post-test phases increased the validity of
the results and ensured accurate measurement of learning gains (Creswell & Creswell,
2018).

The collected data were then organized, coded, and prepared for statistical
analysis. This process ensured that the data could be systematically analyzed to

determine the effectiveness of the structured distance learning methodology.

3.8 Data Analysis

The data collected in this study were analyzed using quantitative statistical
methods to evaluate the effectiveness of the instructional intervention. Quantitative
analysis is appropriate for comparing students’ achievement results and identifying
measurable differences between instructional groups (Cohen et al., 2017).

To assess academic achievement, pre-test and post-test scores were analyzed.
The difference between these scores, referred to as gain scores, was calculated for each
student to measure individual learning progress. Descriptive statistics, including mean
and standard deviation, were used to summarize the results for both the experimental
group (EG) and the control group (CG) (Creswell & Creswell, 2018).

To determine whether there were statistically significant differences between the
experimental group and the control group, inferential statistical tests were applied.
Welch’s independent samples t-test was used to compare mean scores between the two
groups, as it is suitable when group variances may not be equal (Field, 2018). In
addition, the Mann—Whitney U test was applied as a non-parametric alternative to
confirm the results when the assumption of normal distribution could not be guaranteed

(Pallant, 2020).
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Within-group comparisons were also conducted to examine whether students in
each group showed significant improvement from pre-test to post-test. Paired statistical
tests were used to compare students’ scores before and after the instructional period
(Field, 2018).

Student engagement data collected through questionnaires were analyzed using
descriptive statistics. The results were examined across three dimensions of
engagement: behavioral, emotional, and cognitive engagement, following the
framework proposed by Fredricks, Blumenfeld, and Paris (2004). These results were
compared between the experimental group and the control group to identify differences
in engagement levels.

All statistical analyses were conducted using a significance level of p < 0.05 to
determine statistical significance. This threshold is commonly used in educational
research to evaluate whether observed differences are unlikely to have occurred by
chance (Cohen et al., 2017).

The analysis provided evidence on the effectiveness of the structured distance
learning methodology and allowed conclusions to be drawn regarding the impact of
video-based instruction, interactive tools, and structured lesson design on students’

academic achievement and engagement.

3.9 Assessment and Evaluation Criteria

Assessment in this study was conducted using a combination of formative and
summative evaluation methods to measure students’ academic achievement and
learning progress. The use of multiple assessment approaches allows for a more
comprehensive evaluation of student performance and supports the reliability of
research findings (Cohen et al., 2017).

Summative assessment was based on the results of the mathematics achievement
tests administered during the pre-test and post-test phases. These tests were designed
to evaluate students’ understanding of mathematical concepts, procedural skills, and
problem-solving abilities. Each test had a fixed maximum score, and all students were

assessed using the same criteria to ensure consistency and fairness.
48



Students’ academic performance was categorized into three levels based on their
test scores:

e High level: 10—12 points
e Medium level: 7-9 points
e Low level: 0—6 points

This classification allowed for clear interpretation of learning outcomes and
comparison between the experimental group (EG) and the control group (CG).

Formative assessment was conducted throughout the instructional intervention
phase. It included continuous monitoring of students’ participation, engagement in
activities, and performance in interactive tasks. Tools such as Kahoot and online
quizzes were used to assess students’ understanding during lessons and provide
immediate feedback. Formative assessment plays an important role in supporting
learning by identifying misconceptions and guiding instructional adjustments (Black
& Wiliam, 2009).

Homework assignments were also used as part of the assessment process.
Students were required to complete problem-solving tasks and review video-based
instructional materials. Homework was checked regularly, and feedback was provided
to help students improve their understanding. This approach supports knowledge
reinforcement and promotes independent learning (Hattie, 2009).

Student engagement was evaluated using questionnaire data, which measured
cognitive, emotional, and behavioral dimensions of engagement. These dimensions
were analyzed to understand how students interacted with the instructional
methodology and how their level of involvement influenced learning outcomes
(Fredricks et al., 2004).

Overall, the assessment framework combined objective measurement of
academic achievement with continuous evaluation of student engagement. This
comprehensive approach ensured that both learning outcomes and the learning process

were effectively assessed.
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3.10 Ethical Considerations

Ethical considerations were carefully addressed throughout the research process
to ensure the protection of participants and the integrity of the study. Adhering to
ethical standards is essential in educational research, particularly when working with
school-aged students (Cohen et al., 2017).

Participation in the study was voluntary, and all students were informed about
the purpose and procedures of the research. Consent was obtained from the school
administration and, where required, from parents or guardians. Students were assured
that their participation or non-participation would not affect their academic standing.

Confidentiality and anonymity were maintained at all stages of the study.
Personal information and individual results were not disclosed, and all data were used
solely for research purposes. Participants were identified using codes rather than names
to protect their identity.

The study was conducted in a way that did not cause harm or discomfort to the
participants. All instructional activities were aligned with the existing curriculum,
ensuring that students did not experience additional academic burden. The intervention
was designed to support learning and enhance educational outcomes.

In addition, all collected data were stored securely and accessed only by the
researcher. The results were reported honestly and transparently, without manipulation

or misrepresentation of data.
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4. ANALYSIS AND RESULTS

4.1 Descriptive Statistics and Normality Test
Descriptive statistics and the Shapiro—Wilk normality test were conducted before
applying inferential statistical methods. The analysis included pre-test, post-test, and

gain score results for the experimental group (EG) and control group (CG).

Table 4. 1. 1. Descriptive Statistics and Shapiro—Wilk Test Results

Group Test N Mean SD W P

EG Pre-test 20 6.40 1.43 0.96 0.48
CG Pre-Test 20 6.30 1.39 0.95 0.36
EG Post-test 20 10.20 1.20 0.97 0.62
CG Post-test 20 8.10 1.47 0.96 0.44

Note. EG = Experimental Group; CG = Control Group.

The results in Table 4.1.1 show that both groups had similar pre-test mean scores
before the intervention. However, after the instructional period, the experimental group
achieved a higher post-test mean score than the control group. The gain score also
indicates that the experimental group demonstrated greater improvement.

The Shapiro—Wilk test results show that all p-values were greater than 0.05,
indicating that the data were normally distributed. Therefore, parametric tests such as

Welch’s t-test could be applied in the following analysis.

Figure 4.1.1 presents the distribution of pre-test scores for both the experimental
and control groups. The distributions appear approximately symmetrical and do not

show substantial deviations from normality.
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Figure 4. 1. 1. Distribution of Pre-test Scores

3-4 4-5 5-6 6-7 7-8 8-9

m Experimental Group (EG)  m Control Group (CG)

SN

w

N

[y

o

These visual observations are consistent with the Shapiro—Wilk test results
reported in Table 4.1, supporting the use of parametric statistical procedures in

subsequent analyses.

Figure 4. 1. 2. Distribution of Post-test Scores in EG and CG
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Figure 4.1.2 presents the distribution of post-test scores for the experimental
group (EG) and the control group (CG) after the instructional intervention. The
distribution of scores in the experimental group is shifted toward higher score ranges
compared to the control group, indicating better academic performance. Most students

in the experimental group achieved scores between 9 and 12 points, whereas the
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majority of students in the control group obtained scores between 7 and 10 points.
These visual differences support the results of the statistical analysis presented in Table
4.3, which demonstrated a statistically significant advantage of the experimental group
in the post-test assessment. The findings suggest that the structured distance learning

methodology contributed to improved mathematics achievement among students.

4.2 Pre-test Analysis (Baseline Equivalence)

The pre-test analysis was conducted to determine whether there were any
significant differences between the experimental group (EG) and the control group
(CG) before the instructional intervention. Establishing baseline equivalence is
essential in quasi-experimental research to ensure that any observed differences in
outcomes can be attributed to the intervention rather than initial group differences
(Cohen et al., 2017).

An independent samples t-test (Welch’s t-test) was used to compare the pre-test
mean scores of the two groups. Additionally, the Mann—Whitney U test was applied to

confirm the results

Table 4. 2. 1. Pre-test Comparison (EG vs CG)

Test EG mean CG mean t-value p-value p-value

Pre-test 6.40 6.30 0.22 0.82 0.79

Note. EG = Experimental Group; CG = Control Group.

The results presented in Table 4.2.1. indicate that there was no statistically
significant difference between the experimental group (EG) and the control group (CG)
in the pre-test.

The Welch’s t-test showed no significant difference (p = 0.82), suggesting that
both groups had similar levels of mathematical knowledge before the intervention.

These results indicate that the experimental and control groups demonstrated

similar baseline characteristics prior to the intervention, suggesting that any differences
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observed in the post-test outcomes could be more confidently attributed to the

instructional methodology rather than pre-existing disparities between participants.

4.3 Post-test Analysis (Effect of the Intervention)

The post-test analysis was conducted to examine whether there were significant
differences between the experimental group (EG) and the control group (CG) after the
instructional intervention. This analysis is crucial for determining the effectiveness of
the structured distance learning methodology (Cohen et al., 2017).

An independent samples t-test (Welch’s t-test) was used to compare the post-test

mean scores of the two groups.

Table 4. 3. 1. Post-test Comparison (EG vs CG)

Test EG mean CG mean t-value p-value Cohen’s d

Pre-test 10.20 8.10 4.85 <0.0001 1.57

Note. EG = Experimental Group; CG = Control Group.

The results presented in Table 3.3 indicate a statistically significant difference
between the experimental group (EG) and the control group (CG) in the post-test.

The experimental group achieved a higher mean score (M = 10.20) compared to
the control group (M = 8.10). The Welch’s t-test revealed a statistically significant
difference (p < 0.001), indicating that the instructional intervention had a strong effect
on students’ academic achievement.

These findings suggest that the structured distance learning methodology, which
integrates video-based instruction, interactive tools, and structured lesson design,
significantly improved students’ mathematical performance compared to standard

instruction.

4.4 Effect Size Analysis
In addition to statistical significance testing, effect size analysis was conducted
to evaluate the practical significance of the instructional intervention. While p-values

indicate whether differences between groups are statistically significant, effect sizes
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provide information about the magnitude of these differences and their educational
importance (Cohen, 1988).

To assess the strength of the intervention effect, Cohen’s d was calculated based
on the post-test scores of the experimental group (EG) and the control group (CG).
Cohen’s d is one of the most widely used measures of effect size in educational research

and allows researchers to determine the practical impact of an instructional method.

Table 4. 4. 1. Effect Size Analysis (EG vs CG)

Test EG mean CG mean t-value p-value Cohen’s d

Effect Size 3.80 1.80 5.12 0.0001 1.57

Note. EG = Experimental Group; CG = Control Group.

The results presented in Table 4.4.1. indicate a large practical effect of the
structured distance learning methodology on students’ mathematics achievement. The
calculated effect size (Cohen’s d = 1.57) exceeds the conventional threshold for a large
effect (d = 0.80) suggested by Cohen (1988).

This finding demonstrates that the difference between the experimental and
control groups was not only statistically significant but also educationally meaningful.
Students who participated in the structured distance learning environment achieved
substantially higher post-test scores compared to those who received conventional
instruction.

The large effect size suggests that the combination of teacher-recorded video
lessons, guided practice activities, interactive digital tools, and structured lesson design
contributed significantly to students’ academic achievement. Therefore, the
intervention can be considered highly effective in improving mathematics learning
outcomes in the distance learning environment.

These results provide strong evidence that the structured distance learning
methodology had a significant positive effect on students’ learning progress. The

combination of video-based instruction, interactive tools, and structured lesson design
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contributed to greater academic improvement in the experimental group compared to

the control group.

Table 4. 4. 2. Student Engagement Comparison

Dimension EG Mean CG Mean  t-value p-value Cohen’s d
Cognitive 4.20 3.50 3.10 0.0003 0.98
Engagement

Emotional 4.30 3.60 3.25 0.002 1.03
Engagement

Behavioral 4.40 3.70 3.45 0.0001 1.09
Engagement

Note. EG = Experimental Group; CG = Control Group.

The results presented in Table 4.4.2 indicate that the experimental group (EG)
demonstrated higher levels of engagement across all three dimensions compared to the
control group (CG).

In terms of cognitive engagement, students in the experimental group showed
greater effort in understanding and solving mathematical problems. The difference
between the groups was statistically significant (p = 0.003).

Emotional engagement was also higher in the experimental group, indicating
that students experienced greater interest and motivation during the learning process.
This difference was statistically significant (p = 0.002).

Similarly, behavioral engagement results showed that students in the
experimental group were more actively involved in learning activities, demonstrating
higher levels of participation and attention (p = 0.001).

These findings suggest that the structured distance learning methodology not
only improved academic achievement but also significantly enhanced student

engagement. The integration of video-based instruction, interactive tools, and
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structured lesson design contributed to increased motivation and active participation in

mathematics learning.

4.5 Summary of Results

This chapter presented the results of the study, focusing on the impact of the
structured distance learning methodology on students’ academic achievement and
engagement in mathematics.

The descriptive statistics and normality tests indicated that the data were suitable
for parametric analysis. The pre-test analysis showed no statistically significant
difference between the experimental group (EG) and the control group (CQG),
confirming that both groups were comparable before the intervention.

The post-test analysis revealed a statistically significant difference between the
two groups, with the experimental group achieving higher scores than the control
group. This finding suggests that the instructional intervention had a positive effect on
students’ academic performance.

Further analysis of gain scores demonstrated that the experimental group showed
significantly greater improvement compared to the control group. This result provides
strong evidence that the structured distance learning methodology contributed to
enhanced learning outcomes.

In addition to academic achievement, the analysis of student engagement
showed that the experimental group demonstrated significantly higher levels of
cognitive, emotional, and behavioral engagement. These findings indicate that the
instructional approach not only improved performance but also increased students’
motivation and active participation in the learning process.

The results of the study support the effectiveness of the structured distance
learning methodology. The integration of video-based instruction, interactive tools, and
structured lesson design positively influenced both academic achievement and student

engagement among students in Grades 5—6.

57



S. DISCUSSION AND CONCLUSION

The purpose of this study was to investigate the effectiveness of a structured
distance learning methodology in improving student engagement and academic
achievement in mathematics among students in Grades 5—6. The study focused on the
integration of video-based instruction, interactive digital tools, and a clear lesson
structure in an online learning environment.

The findings of the research demonstrate that the proposed instructional
methodology had a significant positive impact on students’ learning outcomes. The
results of the pre-test confirmed that the experimental group (EG) and the control group
(CG) were comparable at the beginning of the study, which ensured the validity of the
subsequent analysis.

Following the instructional intervention, the post-test results revealed that
students in the experimental group significantly outperformed those in the control
group. Furthermore, the analysis of gain scores showed that the experimental group
achieved greater improvement in academic performance. These findings provide strong
evidence that the structured distance learning methodology contributed to enhanced
mathematical understanding and learning progress.

In addition to academic achievement, the study also examined student
engagement as a key factor influencing learning outcomes. The results indicated that
students in the experimental group demonstrated higher levels of cognitive, emotional,
and behavioral engagement compared to the control group. This suggests that the
instructional approach not only improved performance but also increased students’
motivation and active participation in the learning process.

The effectiveness of the methodology can be explained by several factors. First,
the use of video-based instruction allowed students to learn at their own pace and revisit
explanations, which improved comprehension. Second, the integration of interactive
tools, such as Kahoot, enhanced engagement by promoting active participation and

providing immediate feedback. Third, the structured lesson design ensured clarity and
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supported the gradual development of understanding through explanation, guided
practice, and independent work.

The findings of this study are consistent with existing research in the field of
mathematics education and distance learning. Previous studies have emphasized the
importance of multimedia learning, interactive engagement, and structured instruction
in improving educational outcomes. This study contributes to the existing literature by
demonstrating how these elements can be effectively combined in a distance learning
context for middle school students.

Despite the positive findings, several limitations of the study should be
acknowledged. The research was conducted with a relatively small sample size and
within a single educational setting, which may limit the generalizability of the results.
In addition, the duration of the intervention was relatively short, and further research
1s needed to examine the long-term effects of the methodology.

Based on the findings of this study, several recommendations can be made.
Teachers are encouraged to integrate video-based instruction and interactive digital
tools into their teaching practice, particularly in online learning environments. It is also
recommended that educators adopt structured lesson designs that support active
learning and continuous feedback. Future research should explore the application of
similar methodologies in different contexts and with larger samples to further validate
the results.

In conclusion, this study demonstrates that a structured distance learning
methodology can significantly improve both student engagement and academic
achievement in mathematics. The integration of digital tools and effective instructional
strategies provides a promising approach to enhancing the quality of education in

online environments, particularly for students in Grades 5—6.
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6. LIMITATIONS

Findings of this study provide useful insights into improving distance
mathematics learning among sixth-grade students, several limitations should be
considered when interpreting the results. Acknowledging research limitations is an
important aspect of academic inquiry because it promotes transparency, supports
objective interpretation of findings, and identifies opportunities for future investigation
(Cohen et al., 2017).

One limitation is related to the research design. The study employed a quasi-
experimental approach in which participants remained in their existing classroom
groups rather than being randomly assigned to experimental and control conditions.
While this design is commonly used in educational research due to practical
constraints, it offers less control over external variables than a true experimental
design. As a result, differences that existed before the intervention may have influenced
the outcomes. Although pre-test analyses were conducted to assess the initial similarity
of the groups, factors such as previous academic experiences, learning preferences,
motivation, and home learning conditions could not be completely controlled.
Therefore, the observed results cannot be attributed solely to the instructional
intervention with absolute certainty.

A further limitation concerns the sample characteristics. Participants were drawn
from a single private school, which restricts the extent to which the findings can be
generalized to broader educational settings. Schools often differ in terms of resources,
teaching practices, technological infrastructure, and student backgrounds.
Consequently, the results may not accurately reflect the experiences of students in other
schools, regions, or educational systems. Future studies involving larger and more
diverse samples would help strengthen the generalizability of the findings.

The relatively short duration of the intervention also represents a limitation. The
instructional strategy was implemented over a period of four weeks, allowing the

researcher to examine immediate changes in student engagement and academic
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achievement. However, such a timeframe may not be sufficient to determine whether
these improvements can be maintained over the long term. Educational interventions
often require extended implementation before their full impact becomes evident.
Additional longitudinal research is therefore needed to evaluate the sustainability of
the observed outcomes across longer periods of study.

Another limitation is associated with the use of self-reported measures to assess
student engagement. Although questionnaires are widely accepted tools for collecting
information about students’ attitudes and perceptions, they are susceptible to response
bias. Students may provide answers that they believe are expected or socially
acceptable rather than reflecting their genuine experiences. Furthermore, individual
interpretations of questionnaire items may vary, which can affect the accuracy of the
responses. Temporary emotional states or personal circumstances may also influence
how students evaluate their engagement levels (Creswell & Creswell, 2018). Future
studies could strengthen the validity of engagement data by combining questionnaires
with observations, interviews, learning analytics, or other qualitative methods.

Technological factors also present an important limitation. Successful
participation in distance learning depends on reliable internet access, appropriate
digital devices, and sufficient technological skills. Differences in these areas may affect
students’ ability to engage with online lessons, access learning materials, and complete
tasks effectively. Although efforts were made to provide equal learning opportunities,
variations in technological access and digital literacy may have contributed to
differences in student performance. Such challenges remain common in online
education and continue to influence learning outcomes.

In addition, the effectiveness of the intervention may have been influenced by
teacher-related factors. The successful implementation of video lessons, interactive
platforms, and structured online activities depends significantly on the teacher’s
pedagogical expertise and ability to use digital technologies effectively. Since the
intervention was conducted by a particular teacher within a specific educational

context, the outcomes may reflect both the instructional methodology and the teacher’s
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individual skills. Different educators may achieve different results when applying
similar approaches. Future research could explore the relationship between teacher
training and the effectiveness of distance learning practices.

Finally, the study focused primarily on academic achievement and student
engagement. Other potentially important outcomes, including self-regulated learning,
motivation, mathematical self-efficacy, critical thinking, and attitudes toward
mathematics, were not examined. Investigating these variables could provide a broader
understanding of the influence of distance learning methodologies on students’ overall
educational development.

Despite these limitations, the study offers valuable evidence regarding the
implementation of structured distance learning approaches in middle school
mathematics education. The findings contribute practical recommendations for
educators and provide a basis for future research aimed at improving the quality,

effectiveness, and inclusiveness of online mathematics instruction.
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LIST OF APPENDICES
Appendix A-Student Engagement Test

Omom onpoc anoHumMHblL U He Oydem NOKA3aH HUKOMY, KpoMe UCCIed08amenbCKoll epynnvl. Bes

MHd)OpMCZI/;Mﬂ Xpanumcs KOHd)M()EHZ{L{LUZbHO U UCnoaIb3yemcs UCKIOYUNENbHO onst HAY4YHO UCCe008AMENbCKOU

pabomul.
Ne | Bompocsl TToutn Penxo Nuorma Yacto | IToutu
HHUKOTA BCeraa
1 A cuuraro, 4TO U3yUeHHUE MaTEMaTUKU

B OHJIatH-(popMaTe yno0HO

2 MHe JIeTKO COCPENOTOUNUTHCS HA
YpPOKax MaT€MAaTHKH B

JTUCTAaHIIMOHHOM (hopMmare.

3 | 51 akKTUBHO y4acTBYIO B OHJIalH-

YpPOKax 1o MaTeMaTukKe.

4 S ayBcTBYIO ce0s1 yBEPEHHO, periast
MaTeMaTU4YeCKue 3a7]a4i BO BpeMsi

OHJIANH-YPOKOB.

5 S npennounTaro JMCTAHIIMOHHOE

oOyueHue MaTeMaTHKe, a He OYHOE.

6 | Sl moHMMaro OOBACHEHUS YUUTENS Ha

OHHaﬁH—ypOKaX 1O Mar€MaTuKe.

7 | I Mory caMoCTOSTENbHO pa3oupaThCs
C MaTeMaTHYeCKUM MaTepuajoM 6e3

IIOMOIIHN YUUTCIIA.

8 S Mcnonb3yro NOMOTHUTETbHBIE
OHJIAH-PECYPCHI IS U3YUEHHUS

MaTE€MaTUuKH.

9 A CYUTAK0, YTO BUACOYPOKH ITOMOT'ArOT

MHC JIy4IlIC ITOHATH MaTCMAaTHKY.

10 | A nepecmarpuBaro BUIEOYPOKH IO
MaTeMaTHKe, €CIIU YTO-TO HE

ITIOHHUMaAlO.
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11

Buneoo0OnsacHeEHNS TOMOTalOT MHE

3aroMuHAaTh (GOpMYIIbI U IpaBUiIa.

12

S cunTaro, 4TO BUJIEOYPOKH JEIIAKOT

o0Oy4yeHre MaTeMaTuKe HHTEPECHee.

13

51 mydiie noHuMaro Temy mnociie

MIPOCMOTpa BUJEOYPOKa

14

S npenmounTaro BUAEOYPOKH

TEKCTOBBLIM OOBSICHEHHSIM.

15

A ucnonsiyro Kahoot wim npyrue
WHTEPAKTUBHBIC UTPHI HA YPOKaX

MaT€MaTHuKU.

16

MHue HpPAaBUTCA BbIIIOJIHATD
MAaTCMAaTHYCCKHUC 3aJaHUs B (bopMaTe

OHJIANH-TECTOB.

17

Hrposslie areMeHTsI (0aIbI,
PEUTHUHTH) MOTHBHPYIOT MEHS

YUUTBCA MATECMATUKCE.

18

Kahoot nomoraer mue mydmie
3allOMHHATh MaTeMaTH4eCKue

ITIOHATHA.

19

51 Oornee akTHBEH Ha ypOKeE, KOT/Ia
HCIIOJIB3YIOTCA MHTCPAKTUBHBIC

UHCTPYMEHTBHI.

20

S 3aparo BOIIPOCHI YHUTCIITO, €CJIN

YTO-TO HC ITIOHWUMAKO B MaT€MaTuKe.

21

51 momyuato 0OpaTHYIO CBSI3b OT

YUUTCIIAA BOBPEMS.

22

OO6parHas cBsI3b TOMOTAET MHE
VIIydIIaTh CBOM PE3yJIbTAThI IO

MAaTEMAaTUKeE.

23

51 4yBCTBYIO NOIAEPKKY YUUTENS B

MpoIiecce JUCTAHITMOHHOTO O0yUICHHUSI.
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24

51 nerko HaxXoXy HY>KHbIE MaTepUabl

AJI1 U3Y4YCHHA MaTeMaTUuKA OHJIAMH.

25

[Tnardopmel amst oHNaH-00yYeHuUs
(mampumep, Google Classroom,

Moodle) ynoOHBbI aj1st MEHS.

26

Texumueckue HpO6J'IeMI>I MEIIAaOT MHE

YYHUTBCS MATEMAaTUKE OHJIANH.

27

MHne xBaraer BpPEMCHH Ha
BBIITOJTHCHHUEC JOMAIITHUX SaI[aHI/Iﬁ 110

MaTE€MaTUKeE.

28

S nmanupyro CBOE BpeMs UL
U3y4EHUs] MaTEMaTUKU

CaMOCTOATCIIBHO.

29

S uyBCTBYIO c€0s1 MOTUBUPOBAaHHBIM

HU3ydaTrb MaTEMaTUuKy JUCTAHIITMOHHO.

30

A BUXKY IIPOrpecC B CBOUX 3HAHUAX I10
MaTCMAaTHUKEC 6J1arozlap;1 OHJIAMH-

00y4eHHIO.

31

A CUMTAro, 4YTO AUCTAHIIMOHHOC
06yquHe Ppa3BUBACT MOW HABBIKU

CaMOCTOATCIbPHOCTH.

32

A npenrnounTtaro cCMeNIaHHbIA Gopmar

oOyueHus (OHJIaliH + OYHBIC 3aHATHUSA).

33

51 4yBCTBY10, UYTO MOU 3HAHUS 110
MaTeMaTuKe YIy4InInCh Oaronaps

OHJIAH-ypOKaM.

34

51 nooneH(a) kKauecTBOM
JTUCTAHIIMOHHOTO O0y4YEeHUS

MaTE€MaTUuKe.

35

51 pexomenoBan(a) Ob1
JUCTAaHIIMOHHOE 00yueHue

MaTeMaTHKe APYTHUM YUYEHUKAM.
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Appendix B-Lesson Plan

Miro apKbUIbI
BU3YaJ/Ibl TYCIHAIPY

Bbenim [TaiibI3
Erey6exoB Ecenbex EnyOexoBuy
Hara:
Kunacc: 6 Karpicymbuiap canbl ‘ KonnyecTBo NpucyTCTBYIOMIMX
TakbIpbin CaHHBIH TaWBI3bIH TA0Y
Cabakrei | CaHHbBIH 1%-TaOynbl YHpEHY, CAaHHBIH IMalbI3bIH (HOpMysia apKbLIBI
MakcaThl TaOy/bl YUPEHY.
Cabak OapbIchl
Cabak Ilenarortoin OKy1ibl baranay Pecypcrap
Oemiri/Yak | opekerrepi opeKeTi
BIT
Cabak YiisiMaacToipy Conempuecy, | deckpunto | [Tmardopma,
Oacramybl Ke3eHi (3 MUHYT) TaKbIPbII p: SkilISPACE
3MuH o Okymbuiap | Xazy Yii
MeH wympicema | (gl Google Meet
amMaHJiacy 2 oaut
e Cabakka KOMBLIAEL.
JaibIHIBIFbI https://miro.com/app/dashbo
H TEKCepy ard/
Yi .
’KYMBICBIH m miro
TeKcepy
e CalakThIg
TaKbIPbIOBI
MeH
MaKCaThIH
anTy
5 MUH KbIBBbIFyIIBUIBIKT | DKpaHFa https://miro.com/app/dashbo
BI 0Ty | MYKHSIT ard/
Miro Takracel | Kapat, .
apKBUTBI AJIJIbIH-aJIa MyFaIMIL m miro
. THIHIAY
MaibI3 TAaKBIPHIOBIHA
OallTaHBICThI
BU3yaJIH3aIHsHBI
KepceTy
10 Mun TaxkbIpbin Myramimi https://miro.com/app/dashbo
TYCIHIIpY MYKHSAT ard/
a% = (a/100) x can | THIHIAY https://skillspace.ru/
Mpeicanngap:
20% - 50=10 .
10% - 200 = 20 skillszace
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Kricka OcitHecabak
KepceTy

10MuH Kynreik/xeke Ecen KynTeik
JKYMBIC HIBIFapajibl, | XKOHE IKEKe
Tancsipmanap: HiblFapa JKYMBICKA 5
1. 25% - 80 aJMaraH Oamn
2. 10% - 150 KCpIH
3. 50% - 60 MyFajTiMHEH
Okymbiap e3mepi | CYPAHABI
HIBIFapaIbl
Myrainim Oakpliar,
KOMEKTeCe/ i
7 MUH [IpakTuka xoHe | Oxymbiap | Opeiaaran | http://blooket.it/
ceprity COTIi | OKBITYIIBI Tarcelpmac
Blooket/Tarceipman | sxibepereH | bIHa Blooket
ap cinreme OaiiIaHBICT
OolbIHIIIA bl 3 Oamn
Kipeni xKoHe
TarceipmMa
OpBIHJAN.
3 MuH Cabak Myramimui
KOPBITBIH/BICHI, MYKHST
€PEXKEH KOHE TeiHOay
DopmynaHsl oip
KailTanay
2 Mu Yit TancelpMachiH | OKymbsuiap
Oepy JkoHe KollTacy | MyFajliMMeH
KOILITacaabl
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