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Annotation. This article examines the application of control chart methods
in the statistical analysis of pedagogical experiments. Control charts, widely used in
quality management and industrial statistics, are increasingly relevant in
educational research for monitoring learning outcomes, teaching effectiveness, and
experimental stability over time. The study analyzes theoretical foundations of
control charts, their types, stages of application in pedagogical experiments, and
advantages compared to traditional statistical methods. Examples of using control
charts to evaluate students’ academic performance and experimental reliability are
presented. The findings demonstrate that control chart methods enhance objectivity,
reliability, and continuous monitoring in pedagogical research.
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PEDAGOGIK TAJRIBALARNI STATISTIK TAHLIL QILISHDA
NAZORAT KARTALARI USULIDAN FOYDALANISH.
Annotatsiya. Ushbu magolada pedagogik tajribalarni statistik tahlil gilishda
nazorat jadvali usullarining go'llanilishi ko'rib chigiladi. Sifat menejmenti va sanoat
statistikasida keng go'llaniladigan nazorat jadvallari vaqt o'tishi bilan o'quv
natijalari, o'gitish samaradorligi va eksperimental bargarorlikni kuzatish uchun

ta'lim tadgiqotlarida tobora dolzarb bo'lib bormogda.shbu maqolada pedagogik

tajribalarni statistik tahlil gilishda nazorat jadvali usullarining qo'llanilishi ko'rib
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bargarorlikni kuzatish uchun ta'lim tadgigotlarida tobora dolzarb bo'lib bormoqda.
Tadgigotda nazorat jadvallarining nazariy asoslari, ularning turlari, pedagogik
tajribalarda qo'llash bosgichlari va an‘anaviy statistik usullarga nisbatan
afzalliklari tahlil gilinadi. Talabalarning akademik ko'rsatkichlari va eksperimental
ishonchliligini baholash uchun nazorat jadvallaridan foydalanish misollari
keltirilgan. Topilmalar shuni ko'rsatadiki, nazorat jadvali usullari pedagogik
tadgiqotlarda ob'ektivlik, ishonchlilik va doimiy monitoringni kuchaytiradi.

Kalit so‘zlar. pedagogik eksperiment, statistik tahlil, nazorat jadvallari,

ta'lim sifati, o'quv natijalari, jarayon monitoringi

NCITIOJIB3OBAHUE METOJA KOHTPOJIBHBIX KAPTOYEK B
CTATUCTUYECKOM AHAJIM3E NEJATIOI'MYECKOM MPAKTUKMU.

Annomayusn. B smoii cmamve paccmampuaemcs NpuUMeHeHue Memooos
KOHMPOAbHLIX — Kapm — Npu  CMAMUCMUYeCKOM  aHAau3e  Neddaco2udecKux
aKcnepumenmos. Koumponvhvie xapmul, wWuUpoKo ucnoavsyemvle 6 YNnpagieHuu
KAyecmeom U npOMbIULIEHHOU CIAMUCMUKe, CIAH08amcs 8ce Oojiee aKmyaibHbIMU
8 uccnedosanuax 6 obracmu 00paz08aHusi 01 MOHUMOPUHRA De3YIbmamos
oOyuenus, s¢ghgexmuenocmu nNpenooasarus U CMAOUIbHOCMU IKCNePUMEHmMA C
meueHuem epemenu. B uccredosanuu ananuzupyromcs meopemudeckue OCHOBbl
KOHMPOAbHLIX ~KApmM, UX 6UObl, SMAaAnbl HPUMEHEHUs 6 Neda20SUecKux
IKCHEePUMEHMAx U NpeuMywecmeda Nno  CPAGHEHU0 ¢  MPAOUYUOHHBIMU
cmamucmuyeckumy — memooamu. Ilpeocmasnenvl  npumepvl  UCNOIL306AHUS
KOHMPOAbHLIX Kapm O/l OYEHKU YCNegaeMoCmu YU4auwuxcsi U HAOeICHOCmU
akcnepumenma. Ilonyuennvie pesyrbmamsl OeMOHCHPUPYIOM, YMO Memoobl

KOHMPOJIbHbIX Kapm noesvluiarom 06b€Kmu6HOCmb, HAOENCHOCMb U HeENpepvle6HOCNb

MOHUMOPpUHZA 6 neoazocuyecKux Uccie008aHusx.
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Knrwoueesvle cnoea. nedacocuueckuil 5KCNepuMeHm, CMAMUCMuU4ecKuil
anatus, KOHNpoOJibHble Kapnivl, Kaiecnieo 06]961306(17—!14}2, pe3yibnianivl 06yqenuﬂ,
eﬁedpeﬁue MOHUMOpPUHeA npoyecca

In the context of rapid educational reforms and digital transformation, the
demand for reliable and objective evaluation of teaching and learning processes has
significantly increased. Pedagogical experiments serve as a key research method for
testing innovative teaching approaches, curricula, and educational technologies.
However, traditional statistical tools such as t-tests or variance analysis often provide
only static results and do not reflect dynamic changes occurring during the learning
process. Therefore, the use of control chart methods offers a dynamic and continuous
approach to analyzing pedagogical data over time.

A pedagogical experiment is a systematic research method aimed at verifying
hypotheses related to teaching methods, learning environments, and educational
outcomes. It typically involves experimental and control groups, predefined
indicators, and longitudinal data collection. Statistical analysis plays a crucial role in
ensuring the validity and reliability of experimental results. Integrating control charts
into this process allows researchers to monitor changes and identify trends
throughout the experiment.

Control charts were developed by Walter A. Shewhart as part of statistical
process control theory. Their primary purpose is to distinguish between random
(common cause) variation and non-random (special cause) variation. In educational
research, this distinction helps identify whether changes in student performance are
due to instructional interventions or random fluctuations. Control limits define the
range of acceptable variation and support objective interpretation of experimental
data.

Control charts used in pedagogical experiments can be classified into variable
control charts and attribute control charts. Variable charts, such as X-bar and R

charts, analyze quantitative indicators like test scores or average

charts, including p-charts and c-charts, are used for.g
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rates, attendance frequency, or error counts. Selecting an appropriate chart depends
on data type, sample size, and research objectives.

The methodological process includes defining performance indicators,
collecting empirical data, calculating central lines and control limits, constructing
control charts, and interpreting results. Researchers must also consider ethical
aspects, data reliability, and consistency of measurement tools. Proper methodology
ensures that control charts accurately reflect educational processes.

Control chart methods provide several advantages compared to traditional
statistical techniques. They allow continuous monitoring rather than one-time
analysis, offer visual representation of trends, and enable early detection of
deviations. This supports timely pedagogical interventions and enhances the practical
value of research findings. Additionally, control charts improve transparency and
replicability of experiments.

In educational institutions, control charts can be applied to monitor academic
performance, attendance, learning progress, and the effectiveness of innovative
teaching strategies. For instance, an X-bar chart may demonstrate gradual
improvement in student achievement after introducing interactive learning methods,
while identifying periods of instability requiring corrective actions.

Despite their advantages, control chart methods face certain limitations in
pedagogical research. These include variability in educational data, small sample
sizes, and difficulties in defining stable processes. Researchers must carefully adapt
control chart assumptions to educational contexts to avoid misinterpretation of
results.

The expanded analysis confirms that control chart methods significantly
enhance the statistical analysis of pedagogical experiments. By enabling continuous
monitoring and objective evaluation, these methods support evidence-based
improvements in teaching and learning. Future studies should explore the integration

of control charts with learning analytics systems and digital educational platforms.
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