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DIGITAL SCREENING AND MONITORING OF LEARNING DYNAMICS AMONG
STUDENTS WITH SPECIAL EDUCATIONAL NEEDS IN NATURAL SCIENCE
EDUCATION

This study tackles the need for objective assessment of learning dynamics among students with special
educational needs (SEN) in inclusive education in Kazakhstan. Conventional summative and criteria-based
assessment mainly records outcomes. They often do not capture individual learning pace, cognitive demand,
recurring error patterns, or the degree of independence demonstrated during task completion. These
limitations are especially important in natural science subjects, where learners must work with abstract
concepts, visual representations, formulas, and causal relationships. The purpose of the study was to develop
and empirically test a model of digital screening and continuous pedagogical monitoring in inclusive sixth-
grade natural science classes. The study involved 34 students with SEN and was conducted from January to
May 2026. Google Classroom and electronic progress logs were used to record digital learning indicators,
including task scores, completion time, number of attempts, regularity of participation, and use of learning
resources. The data were evaluated using descriptive statistics, a paired-samples Student’s t-test, and Pearson
correlation analysis. The mean achievement score increased from 61.8% at pre-test to 76.9% at post-test,
while variability decreased. The difference was statistically significant, t(33) = 6.18, p < .001. Digital task
scores were strongly associated with final achievement (r = .74, p < .001), and regular task completion also
showed a positive relationship with performance (r = .66, p < .001). The findings show that digital screening
supports early identification of learning difficulties, timely feedback, and more flexible adjustment of
individual educational trajectories in inclusive natural science education.

Keywords: inclusive education, special educational needs, digital screening, pedagogical monitoring,
learning analytics, natural science education.

Introduction

Today, digital transformation and the development of an inclusive society in Kazakhstan
require a new approach to learning: high-quality knowledge needs to be accessible to every child.
This task is most difficult to implement when teaching natural science subjects to students with
special educational needs (SES). Such subjects require developed abstract and logical thinking, as
well as the ability to build causal relationships, which often causes cognitive difficulties in children.

Although the updated content of education and criteria-based assessment (summative
assessment for a unit and for a term) are actively applied in the republic's schools, they still record
only the final result. The learning process itself falls out of the teacher's field of vision. Traditional
control does not allow you to notice in time how fast the child is learning the material, how he
copes with the cognitive strain, where exactly he makes mistakes, and how independent he is in his
work.

The paradox of the modern school is that the mass introduction of virtual platforms (LMS) has
been reduced to formal accounting of academic performance. The powerful analytical potential of
IT tools is practically not used for pedagogical diagnostics and flexible configuration of the
educational process. As a result, there is an obvious gap between technologic capabilities and real
inclusive practices [1].

This conclusion is supported by recent research in Learning Analytics, which indicates that
educational platforms collect substantial volumes of digital data. However, this data is rarely used
to identify learning difficulties faced by students with disabilities and special educational needs in a
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timely manner. Instead of facilitating pedagogical decision-making, the analytical capabilities of
learning management systems (LMSs) tend to focus more on administrative monitoring and the
recording of learning outcomes [2, 3].

Creating evidence-based digital screening and continuous assessment models helps solve this
problem. By tracking the student's “digital footprint”, the teacher can quickly interpret the data and
instantly adjust the individual educational route [4]. This approach alters evaluation from a
statement of fact into a living, formative tool. This is critically important when reviewing complex
natural sciences. In this context, the integrative course "Natural Science" in the 6th grade becomes a
key propaedeutic basis that prepares students with SEN for further development of isolated
disciplines-chemistry, physics, and biology.

Recent research in Educational Data Mining and Learning Analytics has shown that analyzing
students' digital footprints allows us to identify consistent patterns of errors, predict academic risks,
and effectively adapt the educational process to meet individual students' needs in a timely manner
[3].

Research relevance. The contradictions outlined above show that equal access to complex
subject knowledge isn't merely a declarative goal and a major challenge for modern schools in
Kazakhstan. Natural science subjects are particularly demanding for students with SEN because
they involve abstract concepts, formulas, visual models, and complex causal relationships. If the
dynamics of a learner’s cognitive difficulties are not identified at an early stage, subsequent study of
separate disciplines such as chemistry, physics, and biology may become substantially more
difficult.

A major hindrance to effective inclusion is the “blind spot” in conventional assessment.
Summative assessment for a unit and for a term records whether a learner has achieved the expected
result, but it provides limited information about the learning process itself. For students with SEN,
teachers need to understand how quickly fatigue develops, how rapidly didactic units are mastered,
where reasoning breaks down, when assistance is required, and when a learner can work
independently.

This creates an urgent need to move from slow control to adaptive digital technologies.
Automated digital screening can continuously record a learner’s digital footprint during task
performance, permitting teachers not only to identify existing gaps and also to anticipate emerging
difficulties and adjust an individual educational trajectory before persistent underachievement or
learning stress develops.

Analysis of the level of research of the problem. Issues of inclusive education and the use of
digital technologies in pedagogy are in the focus of attention of both domestic and foreign
researchers.

The theoretical and methodological foundations of the development of inclusive education in
Kazakhstan, as well as issues of personnel training and psychological and pedagogical support for
students with SEN, are described in detail in the works of Kazakhstani scientists. In particular, the
works of Z. A. Movkebayeva, G. A. Abayeva, and B. A. Dyusenbayeva [5, 6, 7] substantiate the
concept of individualization of the educational process, reveal approaches to the decomposition of
professional competencies of special teachers, and point out the critical importance of creating an
modifiable educational environment.

Monitoring aspects and problems of implementing digital tools in Kazakhstani schools is
considered in the research of K. M. Berkimbayev[8], who points out the demand for a
comprehensive digital transformation of student knowledge control.

In the near abroad, the problems of special pedagogy and differentiation of training are actively
developed by N. M. Nazarova and O. I. Kukushkina [9]. Researchers of the Institute of Correctional
Pedagogy substantiate the concept of "scaffolding tools”, proving that computer technologies can
act as cognitive supports for children with mental and speech disorders.

The next stage in the development of this research area involved the application of Learning
Analytics technologies focused on analysing digital data generated during the educational process to
personalise learning. In their review, C. Baek and S. J. Aguilar analysed publications on Learning
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Analytics from 2011 to 2020 concerning students with disabilities and special educational needs.
The authors found that only about one-third of the studies directly focused on this group of learners,
whereas most addressed the early identification of learning difficulties, the prediction of educational
risks, the accessibility of digital educational technologies, and support for pedagogical decision-
making. The researchers emphasise the need to develop specialised Learning Analytics models that
account for the specific characteristics and needs of students with special educational needs and
facilitate timely pedagogical intervention [10].

In foreign countries, there is an exponential growth in the number of publications devoted to
the use of intelligent adaptive systems (Intelligent Tutoring Systems) in inclusion. According to a
systematic review by T. A. Mikropoulos and G. latraki, digital technologies are an effective means
of supporting the learning of students with special educational needs in the study of natural science
disciplines. Their use contributes to improving academic results, increasing student motivation and
involvement, and creating conditions for objective monitoring of their educational achievements
[11].

These findings are further supported by the systematic review and meta-analysis conducted by
S. E. Wilson, W. J. Therrien, and colleagues, which examined the effectiveness of Inquiry-Based
Science Instruction for students with disabilities and special educational needs in science education.
Based on an analysis of 26 empirical studies, the authors found that the use of inquiry-based
teaching methods, combined with pedagogical support, content adaptation, and cognitive
scaffolding, contributes to statistically significant improvements in students’ subject knowledge and
inquiry skills. At the same time, the authors emphasize that sustainable educational outcomes can be
achieved only through systematic monitoring of learning progress and timely adjustment of
pedagogical support. This confirms the relevance of developing digital tools for screening and
monitoring the learning progress of students with special educational needs [12].

A systematic review by Garcia Tercefio and Greca analyzed 27 studies on science education for
students with special educational needs. The authors found that the most effective approaches were
learner-centered and combined inquiry-based learning, hands-on activities, content adaptation, and
explicit instruction. They further highlighted the limited evidence base and the need for evidence-
based models for assessing achievement and monitoring educational progress among students with
SEN [13]. Wade et al. presented evidence-based recommendations for digital monitoring of
Individualized Education Program (IEP) goals in distance learning. Their model included electronic
forms, mobile applications, videoconferencing platforms, and online services for collecting and
analyzing achievement data and supporting collaboration between teachers and families [14].

The evidence base on Learning Progress Monitoring (LPM) is further summarized in the meta-
analysis by Fuchs, Radkowitsch, and Sommerhoff [15]. Their findings are particularly relevant to
the present study because they demonstrate that regular collection and analysis of achievement data
can support timely pedagogical assistance and alteration of the learning process.

The literature review reveals two central contradictions. At the theoretical and methodological
level, the recognized need to individualize the education of students with SEN is not yet supported
by clearly validated digital markers capable of measuring learning microdynamics in real time. At
the practice-oriented level, the rapid introduction of instructional platforms in Kazakhstan is not
matched by a sufficient number of adapted digital screening methods for natural science subjects
that take into account individual educational needs.

The identified research gap is that most digital assessment systems are designed for typically
developing learners. In contrast, foreign adaptive systems are not sufficiently aligned with
Kazakhstan’s curricula and criteria-based assessment framework.

The object of the study is the process of teaching natural science subjects to students with
special educational needs in inclusive education. The subject of the study is a pedagogical model of
digital screening and monitoring of learning dynamics among students with SEN in natural science
education.
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The study attempts to theoretically substantiate, develop, and experimentally test the
effectiveness of the digital screening and persistent monitoring model designed for optimizing the
teaching of natural science subjects to school students with SEN.

The objectives were: (1) to identify cognitive barriers experienced by students with SEN when
mastering natural science concepts; (2) to determine digital markers reflecting learning dynamics,
including completion time, error patterns, attempts, and use of hints; (3) to develop and implement
adapted digital tasks; and (4) to assess the effect of continuous digital monitoring on science
achievement and learning dynamics.

The scientific novelty of the study lies in the operationalization of learning dynamics utilizing a
set of digital markers and in their embedding into a continuous monitoring model adapted to
inclusive sixth-grade natural science education. The practical significance lies in the possibility of
using this model for early identification of learning difficulties and timely adjustment of individual
educational trajectories.

Research materials and methods

The research intends to develop and test a model for digital screening and monitoring the
learning dynamics of students with special educational needs (SEN) when studying subjects of the
natural science cycle. The methodological basis of the study is competence-based, system-activity,
all-encompassing and data-oriented approaches that consider digital educational technologies as a
tool for objective assessment and monitoring of individual educational progress of students.

To achieve this goal, a set of complementary theoretical and empirical research methods was
used.

Theoretical methods included analysis, synthesis, comparison, generalization, and
systematization of domestic and foreign scientific publications indexed in the Scopus and Web of
Science databases on digital assessment, learning analytics, Learning Progress Monitoring, digital
screening, and training of students with special educational needs. The analysis of scientific
literature allowed us to identify current trends in the use of digital technologies for diagnostics and
supervision of students' educational achievements.

The empirical part of the study was conducted in general education schools in Pavlodar, with
the participation of sixth-grade students who study the natural science “Natural Science”, which is a
prerequisite for the disciplines of biology, physics, and and chemistry. The study involved 34
students with special educational needs who have the results of psychological, medical, and
pedagogical consultation (PMPK) (on which our attention was focused). The study was conducted
between January and May 2026.

Digital monitoring was implemented through Google Classroom and Kundelik.kz,
supplemented by digital diagnostic tasks and electronic progress logs.

The study recorded indicators of students’ learning activity, including the results of performing
diagnostic tasks, the number of correct answers, the time required to complete tasks, the frequency
of access to digital educational resources, the number of attempts to complete tasks, and the
dynamics of learning material development.

The data were examined using IBM SPSS Statistics. Mean values (M), standard deviations
(SD), and medians (Me) were calculated to describe the sample. The statistical significance of pre-
test and post-test differences was assessed using a paired-samples Student’s t-test. Pearson
correlation analysis was used to examine relationships between digital monitoring indicators and
learning results. Statistical significance was set at p <.05.

The reliability of the research results was ensured by the integrated use of qualitative and
quantitative methods of analysis, comparison of data from various sources, as well as compliance
with uniform conditions for digital diagnostics and observation of students ' educational
achievements.

The study followed a one-group pre-test—post-test design. The intervention consisted of regular
digital diagnostic tasks, automated recording of task-performance indicators, and teacher feedback
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based on the collected data. The same assessment framework was applied at baseline and at the
final stage to ensure comparability of the results.

Results and discussion

The study involved a group of 34 students with special educational needs. The study aimed to
determine the dynamics of the development of the knowledge component when using an electronic
educational platform in the learning process.

At the first stage, digital screening was conducted to determine the initial level of sixth-grade
students’ mastery of the subject “Natural Science,” identify individual learning difficulties, and
establish a baseline for subsequent monitoring. Design of the pedagogical experiment:

Students with SEN (n = 34)

v
PRiE-TEST (baseline assessment)
v
DIGITAL MONITORING INTERVENTION
Google Classroom, adapted tasks, feedback, and learning analytics

v
POSlT-TEST (final assessment)
v
STATISTICAL ANALYSIS (paired t-test and correlations)

Analysis of the data presented in Table 1 shows a pronounced positive dynamics of students’
academic results as a result of the introduction of digital monitoring. At the stage of input
diagnostics (pre-test), the average success rate for completing tasks was 61.8 %, which reflects the
basic level of mastering the content of the subject "Natural Science".

Table 1 — Dynamics of students’ average academic achievement (pre-test/post-test)

Stage Period Average score (%)
Pre-test January 2026 61.8
Post-test May 2026 76.9

Average(%o)

vey 2026 [
an 2026

0 20 40 60 80 100

Pre-test Post-test

Figure 1 — Dynamics of students’ average academic achievement (pre-test/post-test)
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The results obtained allow us to conclude that the implemented digital monitoring model has a
positive impact on students’ academic performance, including in inclusive education, where
individualization of the pace and trajectory of learning is especially important.

Within the framework of digital screening and monitoring of educational achievements in the
Google Classroom environment, a set of diagnostic tasks on the subject of "Natural Science™ was
used to assess the subject knowledge, skills, and elements of educational independence of students
with special educational needs. The structure of tasks included test tasks with the choice of one
correct answer, tasks for establishing correspondences, short open-ended questions, as well as tasks
that require analyzing visual information (diagrams, graphs) and solving simple practice-oriented
learning situations. This set of tasks allowed us to assess both the reproductive level of knowledge
acquisition and the basic elements of their application in academic and life contexts.

The results of the tasks were evaluated on the basis of a point-based criterion system. For test
tasks, a dichotomous scale was used (1 point — correct answer, 0 points — incorrect answer). For
tasks with a short and detailed answer, partial evaluation criteria were used to take into account the
degree of completeness and correctness of the answer. The final result was converted to a
percentage expression, which ensured comparability of data between different stages of diagnosis
and the possibility of statistical processing.

The meaningful validity of evaluation tools was ensured by its development in accordance with
the curriculum for natural science disciplines and the criteria for evaluating the system of
summative assessment for a unit and for a term, as well as taking into account the level of cognitive
goals corresponding to the Bloom taxonomy. Additionally, the tasks were evaluated by subject
teachers and a specialist in special and inclusive education, after which adjustments were made to
simplify the wording and reduce the mental effort for students with special educational needs.

The reliability of diagnostic instruments was ensured by preliminary pilot testing on a sample
of students of a comparable level of training, which made it possible to clarify the wording of
individual tasks and exclude ambiguous elements. The internal consistency of tasks was confirmed
by the Cronbach coefficient, which was 0.82, denoting a high degree of reliability of the tools used.
Additionally, the stability of the results was confirmed by repeated execution of individual
diagnostic tasks, which showed the stability of the obtained indicators over time.

Diagnostic tools included tasks of various levels of complexity aimed at testing the
assimilation of basic natural science concepts, understanding cause-and-effect relationships between
natural phenomena, interpreting graphic information, and applying knowledge in practice-oriented
situations. The use of the digital format provided automated registration of task results, the time of
their completion, and the timeliness of sending work, which made it possible to obtain objective
quantitative indicators of each student's educational activity.

At the first stage of statistical data processing, descriptive statistics were analyzed, which made
it possible to assess the overall level of academic achievement of 6th grade students in the subject
"Natural Science" and the degree of variability of results during digital monitoring.

The results of the input diagnostics showed that the average success rate in performing
diagnostic tasks was M = 61.8% with a standard deviation of SD = 12.4%, which indicates a
heterogeneous level of students' training. The median value (Me = 63.0 %) was close to the
arithmetic mean, which indicates that there is no pronounced asymmetry in the distribution of
results.

After the introduction of digital monitoring on the Google Classroom system, an increase in the
average level of academic achievement was noted to M = 76.9%, while reducing the standard
deviation to SD = 9.1. A decrease in the variability of results indicates a gradual leveling of
students' subject preparation and a decrease in differences between students in the degree of
mastering educational material. The median value also increased to Me = 78.0 %, which confirms
the positive dynamics of the majority of study participants.

The obtained indicators allow us to conclude that the use of digital monitoring not only
increased the average level of educational results, but also assisted in a more uniform development

of the content of the course "Natural Science". Regular feedback, timely identification of
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educational difficulties, and the possibility of prompt adjustment of educational tasks created
conditions for improving the effectiveness of the educational process.

Table 2 — Descriptive statistics of the results of digital screening and monitoring of scholastic
performance of 6th grade students in the subject "Natural Science"” (n = 34)

Table 2 — Descriptive statistics of digital screening and monitoring results (n = 34)

Indicator n Min Max M SD Me
Pre-test 34 35 86 61.8 12.4 63.0
Post-test 34 55 95 76.9 9.1 78.0

Note — M = arithmetic mean; Me = median; SD = standard deviation.

100
90
80
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60
50
40
30
10
. _ m
n Min Max M SD Me
m Pre-test 34 35 86 61,8 12,4 63
H Post-test 34 55 95 76,9 9,1 78

Figure 2 — Descriptive statistics of digital screening and monitoring results (n = 34)

The increase in the minimum score from 35% to 55% suggests that the most noticeable
positive changes occurred among students who experienced the greatest difficulties in studying
natural science. At the same time, an increase in the maximum result to 95% indicates the
preservation of high educational motivation and success among students with an initially high level
of training.

To evaluate the effectiveness of digital screening and learning-dynamics monitoring, a paired-
samples Student’s t-test was used to determine whether the pre-test and post-test results of the same
group differed significantly.

The results of the analysis showed a statistically significant increase in the level of educational
achievements after the introduction of digital monitoring. The average success rate of diagnostic
tasks increased from 61.8 + 12.4% to 76.9 + 9.1%.

The Student's t-test yielded t(33) = 6.18, with p < 0.001, indicating a high probability that the
identified differences are due to the introduction of digital monitoring rather than random factors.

Thus, the null hypothesis about the absence of differences between the results of input and final
diagnostics was rejected, and the alternative hypothesis about the positive effect of digital
monitoring on learning outcomes was statistically confirmed.

The results obtained indicate that the systematic use of the Google Classroom tool for
arranging digital screening, regular diagnostics, and prompt feedback contributes to improving the
quality of learning material for 6th grade students. A particularly noticeable positive trend was
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observed among students who experienced difficulties in studying the subject "Natural Science”,
which confirms the effectiveness of using digital technologies to individualize the educational
process.

Table 3 - Results of checking the statistical significance of differences (paired Student's t-test)

Table 3 — Paired-samples Student’s t-test results

Indicator Before After monitoring t df p
monitoring (M % (M % SD)
SD)
Task completion 61.8+12.4 76.9+09.1 6.18 33 <.001
success, %

The results of the study showed the presence of statistically significant relationships between
the studied variables.

A strong positive correlation was found between the average score on digital diagnostic tasks
and students' final academic performance (r = 0.74; p < 0.001). This indicates that students who
perform better in digital tasks tend to have higher final scores in the subject of "Natural Science".

There was also a moderate negative correlation between task completion duration and
academic achievement (r = -0.52; p = 0.002), which indicates that more successful students
complete tasks faster and more efficiently.

In addition, a moderate positive correlation was found between the regularity of completing
tasks in Google Classroom and overall scholastic performance (r = 0.66; p < 0.001), which confirms
the importance of systematic learning activities for advancing educational outcomes.

Table 4-Results of Pearson correlation analysis

Table 4 — Pearson correlation analysis results

Indicator r p Interpretation
Digital task scores <> overall 0.74 <.001 Strong positive relationship
performance
Completion time <> performance —-0.52 .002 Moderate negative
relationship
Regularity of completion «» 0.66 <.001 Moderate positive
performance relationship

Summarizing the results of the study shows that the introduction of digital screening and
systematic monitoring of the learning performance of 6th grade students in the subject "Natural
Science" based on the Google Classroom framework has led to continual positive changes regarding
educational results.

Descriptive statistics indicate an increase in the average level of academic achievement, a
decrease in the variability of results, and a leveling of individual indicators of students, including
students with special educational needs. This indicates a more uniform development of educational
material and an increase in the overall effectiveness of the educational process.

The paired-samples t-test confirmed statistically significant differences between baseline and
final assessment, supporting a positive association between the digital monitoring intervention and
students’ learning outcomes.

Pearson's correlation analysis demonstrated significant relationships between indicators of
students’ digital activity (task performance, regularity of learning activities, time of completion) and
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their final academic performance. The most pronounced positive relationship was established
between the quality of digital tasks and the level of educational achievements, which confirms the
diagnostic value of students' digital traces.

Taken together, the findings show that digital screening and monitoring in Google Classroom
can be used not only to assess current knowledge but also to track learning dynamics, identify
difficulties, and support individualized instruction for students with SEN.

The study examined the possibilities of digital screening and monitoring of learning dynamics
among 6th-grade students studying the subject "Natural Science” using the Google Classroom
interface, including students with special educational needs.

The relevance of this work is determined by the rapid digitalization of education, the growing
requirements for individualization of training, and the need to move from traditional final
assessment to persistent monitoring of educational progress. In the context of inclusive education,
early detection of learning difficulties and prompt pedagogical support are particularly important,
which is impossible without using digital tools for recording and analyzing educational data. In this
regard, digital screening technologies and learning analytics are becoming a key resource for
improving the quality of education and guaranteeing educational equity.

The study has several limitations. It involved a relatively small sample from schools in one city
and did not include a control group. Therefore, the results should be interpreted as evidence of
positive change associated with the intervention rather than as definitive proof of causality. Future
studies should include larger and more diverse samples, control or comparison groups, longer
monitoring periods, and predictive models based on artificial intelligence.

Conclusion

The study examined the possibilities of digital screening and monitoring the dynamics of
learning among 6th-grade students studying the subject "Natural Science™ using the Google
Classroom interface, including students with special educational needs.

The rapid digitalization of education determines the relevance of this work, the growing
requirements for individualization of training, and the need to move from traditional final
assessment to continuous supervision of educational progress. In the context of inclusive education,
early detection of learning difficulties and prompt pedagogical support are of particular importance,
which is impossible without the use of digital tools for recording and analyzing educational data. In
this regard, digital screening technologies and learning analytics are becoming key resources for
improving the quality of education and ensuring educational equity.

The results of the study showed that the systematic use of digital monitoring helps increase
students' educational achievement and reduce the spread of individual results, indicating more
uniform development of educational material. Particularly significant changes were observed in
students with special educational needs, for whom digital feedback provided more stable learning
dynamics along with timely correction of learning difficulties.

Statistical analysis using Student's criterion confirmed the presence of statistically significant
differences between the results of the input and final diagnostics, which shows a positive impact of
digital monitoring on educational results. The data obtained confirm that the transition to the
systematic use of digital assessment tools can improve the objectivity of pedagogical decisions and
the effectiveness of the educational process.

Pearson's correlation analysis uncovered stable relationships between indicators of students'
digital activity and their academic success. The most pronounced relationship was established
between the performance of digital tasks and final academic performance, which confirms the
importance of digital footprints as indicators of academic success and the potential of their use in
predictive analytics.

Thus, digital screening and monitoring of learning in the Google Classroom environment is an
effective tool for improving the quality of science education, giving not only an assessment of the
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current level of knowledge, but also support for individual educational trajectories of students,
including students with special educational needs.

The practical relevance of the study lies in the possibility of introducing the developed
approach into the school education system to improve the effectiveness of teaching natural science
subjects, early detection of educational deficits, and strengthening targeted pedagogical support.

The prospects for further research are related to expanding the experimental base, including
control groups, as well as developing predictive analytics and artificial intelligence models to
predict learning dynamics and automate educational monitoring in inclusive education.

For school practice, it is recommended that teachers use a limited set of transparent digital
indicators, review them regularly, combine automated data with professional pedagogical judgment,
and adapt task wording, pace, and feedback to the needs of students with SEN.
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M. XacenoBa, M. Cmarynos, M.EpkubaeBa

KAPATBUIBICTAHY-FBIJIBIMUA UKJI IIOHAEPIH OKY BAPBICBIHJA EPEKIIE
BIJIIM BEPY KAKETTIVIIKTEPI BAP OKYWbIJIAPABIH OKY JTUHAMUKACBIH
HNUPPJIBIK CKPUHHUHI'TEY )KOHE MOHUTOPUHI' TEY

Maxkanmana Kazakcrangarsl WHKIIIO3UBTI OUTIM Oepy JkKarmaiibIHIa epekine OuTiM O6epy KaKeTTUTIKTepl
0ap (EBBK) oxymisimapslH OKy JMHAMHUKACHIH OOBEKTUBTI Oaranay moceleci KapacTelpbuiazbl. Jloctypai
KOPBITBIHABI JKOHE KPHUTEpUAIAbl Oaraay KeOiHe COHFBI HOTWKECHI TIPKEHII JXOHE OKY MaTepHaJIbIH
MEHIepy/iH eKe KapKbIHbIH, KOTHUTHUBTIK J>KYKTEMEHi, KalTaJaHATBHIH KaTelepHi >KOHE TarChIpMaHBI
OpBIHAAyaFbl JepOecTiK AEHTeHiH TONBIK KepceTe Oepmeiini. byn mekreynep aOcTpakTini yFeIMAapMeEH,
KOpHEKI MoJieibaepMeH, (hopMyIalapMeH KoHEe ceOel-canaapiblK OaiaHbIcCTaApMEH KYMBIC ICTEYIl Tajlam
eTEeTIH JKapaThbUIBICTAaHy IIOHAEPIHAE epeKIle MaHBI3ABL. 3epTTeYAiH MAaKCaThl ANTHIHIIB CHIHBIITHIH
WHKJTIO3MBTI KapaThUTBICTAHY Ca0aKTaphIH/A IU(PPIBIK CKPUHUHT TIEH Y3/IiKCi3 MeIaroriKaiblKk MOHUTOPUHT
MOJICTIIH 93ipJiey JKOHE AMIUMPUKAIBIK TYPFhIIaH Tekcepy Oonel. 3eprreyre EBBK 6ap 34 oKymisl KaTBICTHI;
3eprrey 2026 KBUIFBI KaHTap-MaMBIp apaibiFbiHma kyprizinmi. Google Classroom koHE 3ICKTPOHIBIK
YATEpiM XKypHAIAaphl apKbIIBI TAlICEIPMa HOTHXKENEP], OPBIHAAY YaKbITHI, OPEKET CaHbl, OKY OeJICeHAUTITIHIH
TYPAaKTBUIBIFBI %KoHE IMUDPIBIK peCypcTapabl naigaiaHy KepceTKimTepi Tipkeai. JlepekTep cumaTraMalibik
CTaTuCTUKA, xynTainraH CThIONEHT t-KpUTepHili jkoHe [IMpCOH KOpperauusIIblK Tanaaybl apKbUTbl ©HAEIII.
Oprama yarepim kepceTkimni 6actankbl Tectineyzneri 61,8%-naH KOpbITEIHABI Ke3eHae 76,9%-ra neiin ecri,
QI HOTIDKENEPAiH NIAMIBIpayhl a3albl. AWBIPMAIIBUIBIK CTATUCTUKAIBIK TYPFhIIAH MOHII Oonasl: t(33) =
6,18; p < 0,001. Iudpibpik TanceipMa HOTHXKEIIEPI MEH KOPBITHIH/IEI YATEPIM apachiHa KYIITI OH OaiiaHbIC
aapIkTaabl (r = 0,74; p < 0,001), an TamcelpManapabl TYPaKThl OPBIHIAY Na OKY HOTIDKEIEPIMEH OH
Oaitnanpic kepceTti (r = 0,66; p < 0,001). Hotmwxkenep uupiblK CKPUHUHT OKY KHBIHIBIKTAPBIH €pPTE
aHBIKTAayFa, YaKThUIbI Kepi OaiaHelc Oepyre jKoHE jkeke OuTiM Oepy TpaeKTOpHsIapblH UKEMIIi TY3eTyre
MYMKIHIIK OepeTiHIH KOPCETT.

Tyiiin ce3mep: WHKIIIO3UBTI OULTIM Oepy, epekmie OimiM Oepy KaKeTTiIiKTepli, MU(PIBIK CKPHHHHT,
MearoruKaablk MOHUTOPUHT, OKY aHAIUTUKACKIL, YKapaThUIBICTAHY-FBIIBIMU OLITIM Oepy.

M. XacenoBa, M. Cmary.aoB, M.Epku6aeBa

[UPPOBON CKPUHUHT 1 MOHUTOPHUHI JIMHAMUKHW OBYUEHUS YUAIIIUXCSA
C OCOBBIMM OBPA30OBATEJIBHBIMU IOTPEBHOCTSAMM ITPH U3YYEHUUN
IHNPEAMETOB ECTECTBEHHOHAYYHOI'O HUKJIA

B crathe paccmaTpuBaercs mnpoOseMa OOBEKTHBHOW OLIEHKH IUHAMHUKM OOYYEHHs YYalluXcs C
ocoObiMH  oOpazoBaTenbHBIMA  MOTpeOHOCTSIMU (OOII) B yCIOBHSX HWHKIIO3UBHOTO OOpa3oBaHUS
Kazaxcrana. TpaguuuoHHOE HMTOTOBOE M KPHUTEpUAIFHOE OIICHHMBAaHHME MPEUMYIICCTBEHHO (QHUKCHPYET
KOHEYHBIN pe3ylbTaT U HE BCETAa OTPakaeT MHIAMBHIAYAIBHBIH TEMIT YCBOSHHS MaTepHala, KOTHUTUBHYIO
Harpy3Kky, IOBTOPSIOLIMECS OLIMOKM U CTEHEeHb CaMOCTOSITEIbHOCTU Yydallerocs. OTH OTIPaHUYEHUs!
0COOEHHO 3HAYMMBl MNPU M3YYEHHUM €CTECTBEHHOHAYYHBIX IUCLUIUIMH, I[PEIIoNaralolmx pabdory c
a0CTpaKkTHBIMHU TOHATUSIMH, BU3yaJbHBIMH MOJEIAMH, HOpMyJIaMu U MPUYUHHO-CIIEJCTBEHHBIMH CBS3SIMU.
Iesp uccnenoBanus 3aKiI0yaach B pa3pabOTKe M SMIMPUUECKON MPOBEpKE MOAEIH LU POBOro CKPUHUHTA
U HENpPEephIBHOTO IIEJarorMuyeckoro MOHMTOPMHIA B HHKJIIO3MBHBIX KjaccaXx IIECTOro kinacca. B
UcCcle0BaHnU NpUHIH yuacTre 34 ydammxcs ¢ OOIL; pabota nmpoBoaunack ¢ stHBaps mo Mait 2026 roga. C
ucnonb3oBanueM Google Classroom u 27eKTpOHHBIX KYpHAJIOB (UKCHPOBAIHUCH PE3YJIbTAThl 3aIaHUI,
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BpEMS BBITIOJIHCHUS, KOJIMYECTBO IMOTBITOK, PErYJISIPHOCTh YUSOHONH aKTUBHOCTH U OOpAIICHUS K ITUPPOBBIM
pecypcaMm. JlaHHbIE aHANM3UPOBAIUCH METOJAMH OIKCATENFHOW CTAaTHCTHUKH, TMapHOro t-kpurepus
CreiofieHTa U KoppersnuoHHOTo aHamm3a [lupcona. CpemHuil mokazaTenb YCIEBAEMOCTH YBEIHUYHIICS C
61,8% Ha BXOAHOM TecTHUpOBaHUU A0 76,9% Ha UTOTOBOM 3Tare, a BAPUATUBHOCTD PE3yJIbTaTOB CHU3UJIACK.
Pasauunst Obumn craTrcTHueckd 3HaumMbiMu: 1(33) = 6,18; p < 0,001. Mexmy pesynbraraMu HHQPOBBIX
3aJlaHUil 1 MUTOTOBOM YCIIEBAEMOCTHIO BBISBJIICHA CHUJIbHAs IMOJOKUTENbHas cBs3b (I = 0,74; p < 0,001), a
PETYJISIPHOCTH BBITTOJHEHUSI 33JJaHUM TaKkKe MOJIOKUTEIILHO KOPPEIUPOBaja ¢ pe3yibraTamu o0ydeHus (I =
0,66; p < 0,001). Ilony4yeHHbIC NaHHBIC MMOKA3bIBAIOT, YTO IHU(PPOBOW CKPUHHUHT CIOCOOCTBYET paHHEMY
BBISIBIICHUIO TPYIHOCTEH, CBOCBPEMEHHON OOpaTHON CBS3M W THOKOW KOPPEKTUPOBKE WHAWBUAYATHHBIX
00pa30BaTeIbHBIX TPACKTOPHUH.

KuroueBble CJI10Ba: MHKIIO3MBHOE 00Opa3oBaHMe, 0COObIe 00Opa3oBaTeibHbIE MOTPEOHOCTH, TUGPOBOI
CKPHHHMHT, TTeJarorniecKiii MOHUTOPUHT, yueOHass aHAIMTHKA, €CTECTBEHHOHAYYHOE 00pa30BaHue.
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