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MANAGEMENT OF PEDAGOGICAL MEASUREMENT OF EDUCATION QUALITY

The quality of education is not only a fundamental driver of societal progress but also a key determinant of
economic growth and development. In recent years, pedagogical measuring has emerged as a powerful tool to
evaluate and enhance education quality. The article highlights the problem of testing the assessment of functional
literacy of students as one of the most relevant aspects of quality control management of teaching and evaluation tools
in pedagogical diagnostics. It highlights key indicators for assessing education quality, such as student engagement,
learning outcomes, teacher effectiveness, curriculum alignment, and learning environment. The article discusses
effective approaches for enhancing education quality, including continuous professional development, student-
centered approaches, data-informed decision-making, and technology integration. A comparative analysis of students
by the percentage of completion of tasks in the context of 6 levels, the average percentage of completion of tasks, skills
requiring development, and examples of tasks with recommendations for their implementation. According to the
results of the testing, the results of schools are compared. The author emphasizes the importance of data analysis,
research, and evaluation in informing evidence-based practices. This article serves as a valuable resource for
educators, policymakers, and researchers seeking to enhance education quality through a comprehensive pedagogical
measuring framework.

Keywords: pedagogical measurements, quality of education, assessment methods, quality measurement,
functional literacy, external assessment, concept of education, PISA, summative assessment, mathematical literacy,
reading literacy, natural science literacy.
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JEL classification: D7

Introduction. At present, a crucial objective in education is the creation of unbiased, truth-based, and
practical assessment tools to measure educational quality. These tools need to adapt to evolving educational
concepts, methods, and individual learners' needs. The 21st century's socio-economic changes have
underscored the importance of pedagogical measurements for enhancing educational standards, aligning
modern educational systems with national economic requirements and societal evolution. Key changes in
education include integrating into the global educational arena, updating educational content, refining state
educational standards, guaranteeing equal access to quality education, developing innovative teaching
methods centered on the individual, and embracing new information technologies and other educational
innovations. Therefore, pedagogical measurements are vital innovations in the education system. Proper
application of these measurements should concentrate on developing a specific theory and applying existing
practical methods. A fundamental aspect of pedagogical measurement involves justifying the methods and
results according to set analysis rules. It's essential to consider the various stages of pedagogical
measurements utilized in educational systems. The concept of pedagogical measurements, or educational
measurement, emerged in the early 20th century. This period marked the recognition of the inadequacy in
assessing educational outcomes, leading to the introduction of pedagogical measurements in education.
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Initially, pedagogical measurement, in the form of tests, was reflected in the early educational systems in
Europe, influenced by the works of Komensky, Ushinsky, Herbart, Pestalotszi, and others [1].

Education significantly influences individuals and societies, making it vital to assess its quality to
ensure effective learning outcomes. Using diverse assessment tools, evaluating student performance, and
considering overarching educational objectives, pedagogical measurement offers critical insights for
improving educational methods. This article aims to discuss the importance of pedagogical measurement
and the various approaches used in evaluating the quality of education.

Investment in the educational system can enhance the quality of education, widen educational access,
and make it more inclusive. This could involve funding teacher training, upgrading educational infrastructure,
innovating educational technologies and methodologies, and designing modern training programs.

One primary method of pedagogical measurement to assess educational quality is the internationally
standardized PISA exam. It serves as a uniform platform for evaluating student performance and comparing
educational outcomes across regions and nations. Such measurements are instrumental in identifying
learning gaps and forming the basis for decision-making in education. Besides PISA, different countries
employ various tools to assess educational quality [2].

To dynamically track and develop students' functional literacy, a methodology for testing 14-year-olds is
based on the PISA framework. This assessment focuses on three key areas: reading, mathematics, and natural
science literacy. The test for assessing functional literacy helps in enhancing the quality of teaching and learning,
selecting the most effective teaching methods, and providing focused pedagogical support for students.

Literature review. Pedagogical measurement involves systematic evaluation and measurement of
educational processes and results. It aims to determine the effectiveness of teaching methods, curriculum
design, and student learning experiences. The goal of pedagogical measurement extends beyond merely
assessing knowledge levels; it includes evaluating the development of critical thinking, problem-solving
skills, and other relevant competencies. This method goes beyond conventional tests and exams by focusing
on the comprehensive growth of learners.

Pedagogical measurement, known as 'Educational measurement' in English, emerged as a scientific
field in the early 20th century. This period marked a realization of the inadequacies in teacher evaluation
methods. Testing in Europe by educators like Comenius, Ushinsky, Herbart, and Pestalozzi followed the
establishment of the initial pedagogical systems. Although these early systems didn't include tests, testing
became prevalent in the 1930s. In the USSR, a pedagogical system developed during this time, focusing on
education aligned with popular ideology and reverence for prominent figures. [3].

Contribution of many scientists, the development of pedagogical standards has achieved some success.
Educational Measurement - foreign scientists who contributed to the development of pedagogical
measurement and many other scientists [3-10]. In Western countries, especially in the USA, a wide range of
theoretical and consistent material has been accumulated. Every year, monographs, special scientific journals,
educational materials are published in the field of pedagogical standards. The desire to develop the theory and
methodology of pedagogical measurements and the desire to compile tests on this basis was made several
times in the USSR and Russia. The first attempts to develop a test were made in the early 20s; they are related
to the authors of testological works: P.P. Blonsky, A.A. Boltunov, M.S. Bernshtein, N.A. Buchholts,
S.G. Gellershtein, E.V. Guryanov, A.B. Zalkind, M.1. Zaretskyi, S.M. Rives, A.M. Mandryka, A.A. Smirnov,
M.V. Sokolov, A.A. Tolchinsky, N.K. Udovichenko, B.A. Shevyrev, A.M. Shubert, T.A. Ern and many other
scientists [10-11]. These authors gave the first inaccurate definitions of the test, studied the forms of the tasks,
the quality criteria of the tests, made the tests practical.

There are reasonable concerns about how appropriate it is to use tests to measure the quality of
education, that is, to what extent absolute learning outcomes reflect educational processes and factors
affecting overall academic achievement. In addition to the PISA data, which are valuable for their
comparative nature in the context of countries, each country uses its assessments of the quality of education.

The formation of a successful educational system in Kazakhstan should be based on a political decision
to use education as the main tool for economic development.

The main part. Methodology. In this study, a qualitative approach was utilized for primary data collection,
supplemented by quantitative analysis based on tests assessing the functional literacy of 14-year-olds.

The study's data underwent both correlation and regression analyses to identify school and
environmental factors influencing student educational performance.

Key Approaches to Pedagogical Measuring

323



Ka3ak 3xoHOMEKa, Kap:KbI 5K9He XaJbIKapaJbIK cayaa yHusepcuteTiHin JKAPIIBICHI, 2023 — Ne4 (53)

There are many different valuation methods, each with its own characteristics and advantages. Some
evaluation methods are based on subjective assessments and opinions, while others are based on objective
data and statistics. It is important to consider the context and purpose of the assessment to select the most
appropriate method.

Several main types of assessment is using in learning processes:

- Formative Assessment

- Summative Assessment [11].

- Peer and Self-Assessment

- Qualitative Measures [12].

- Stakeholder Feedback [13].

In 2023, a test was conducted to assess the functional literacy levels in mathematics, reading, and
natural sciences among 14-year-old students (born in 2008). The test aimed to evaluate their proficiency in
these disciplines.

The results indicated a generally low completion rate across all literacy categories. The average
completion rates were 26.6% in mathematical literacy, 37.8% in reading literacy, and 39.1% in natural
science literacy. It was also observed that students instructed in Russian exhibited higher performance
levels. (table 1).

Table 1
Average percentage of completion, %*

Mathematical | Reading | Natural science
literacy literacy literacy
with the Kazakh language training,% 26 36,5 38,2
with the Russian language training,% 30,9 46,1 452
Average percentage of completion, % 26,6 37,8 39,1

* Compiled by the authors

As in PISA, the test is divided into six levels of functional literacy: the lowest is 1, the highest is 6
(table 2).

Table 2
Percentage of completion of tasks in the context of six levels of functional literacy*
Level Average, %
Mathematical literacy Reading literacy Natural science literacy
6 3,6 20,3 12,6
5 11,9 29,7 32,1
4 11,6 24,2 38,6
3 25,8 41,7 47,5
2 53,8 48,7 51,3
1 56,2 69,1 53,7

* Compiled by the authors

Mathematical literacy

Mathematical literacy refers to an individual's capacity to engage in mathematical reasoning, to
formulate, employ, and interpret mathematics in solving problems across diverse real-world situations.

Upon examining the outcomes within the school context, it is important to highlight a substantial
disparity in the performance between schools recording the highest and those with the lowest percentages
of task completion.More than 56.2% of 14-year-olds showed a basic level of mathematical knowledge.
11.9% and 3.6% of students, respectively, coped with the tasks of the Sth and 6th level of complexity of
mathematical literacy.

In addition, the test checks the level of competence of students in the context of four types of cognitive
processes (table 3):

- mathematical justification;

- formulation of situations in the language of mathematics;

- application of mathematical concepts, facts, procedures and justifications;

- interpretation, application and evaluation of mathematical results.
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Table 3
Percentage of task completion by 4 types of cognitive processes*
Types of cognitive processes Average, %
Interpretation 19,5
Application 343
Formulation 25
Justification 27,7

* Compiled by the authors

The data show that the largest number of students (34.3%) of students coped with tasks involving the
use of mathematical knowledge, concepts and tools to solve problems. Whereas the least number of students
coped with the tasks involving reflection on the choice, rationality, expediency of a mathematical solution
and reasoning in relation to a specific task.

In order to compare the results, the results of testing, current assessment (results of the 2nd quarter)
and monitoring of students' academic achievements were compared. Thus, the results indicate a gap in the
results of the current assessment and testing. In particular, students demonstrate high results in the current
assessment, where the average percentage of completion of tasks is 64.8%, while the test results are
significantly lower — 26.6%. The gap between the indicators is 38.2%.

Reading literacy

Reading literacy is a person's ability to understand and use written texts, reflect on them and engage
in reading in order to achieve their goals, expand knowledge and opportunities, and participate in the life
of society.

The results of the conducted testing demonstrate a different level of reading literacy among schools,
so the gap between the highest and lowest indicator was 33%.

69.1% of students showed the first level of reading competence. 29.7% and 20.3% of students,
respectively, coped with the tasks of the Sth and 6th level of difficulty of reading literacy.

The test tasks cover 5 types of reading (table 4):

- learning reading;

- introductory reading;

- viewing reading;

- search reading;

- analytical reading.

Table 4
Percentage of completion of tasks in the context of 5 types of reading literacy*
Types of reading literacy Average, %
learning reading 34,1
introductory reading 36,4
viewing reading 65,1
search reading 42,9
analytical reading 27,2

* Compiled by the authors

14-year-old students (65.1%) successfully complete tasks to determine the skills of fluent reading with
general text viewing, noting interesting / uninteresting, valuable / unnecessary.

An analysis of the current assessment and testing revealed a significant gap in the results. Students
demonstrate high results in the current assessment, where the average percentage of completion of tasks is
67.9%, and at the same time relatively low results in testing — 37.8%. The gap between the indicators is 30.2%.

Natural science literacy

Natural science literacy is a person's ability to take an active civic position on issues related to the
natural sciences, and his willingness to be interested in natural science ideas.

The results of the conducted testing demonstrate a different level of reading literacy among schools,
so the gap between the highest and lowest indicator was 30%.

The natural science literacy test includes 6 levels, which are distributed according to tasks from the
easiest (level 1) to the most difficult (Ievels 5 and 6), requiring high student competencies.
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According to the table, 53.7% of students coped with the tasks of the 1st level of natural science literacy.
32.1% and 12.6% of students, respectively, coped with the tasks of the 5th and 6th level of complexity.

The test checks the level of competence of students in the context of three types of cognitive processes
(table 5):

- scientific explanation of the phenomenon;

- formulation of scientific questions;

- scientific interpretation of data and evidence.

Table 5
Percentage of completion of tasks in the context of 3 competencies of natural science literacy*
Types of cognitive processes Average, %
scientific explanation of the phenomenon 38,9
formulation of scientific questions 27,7
scientific interpretation of data and evidence 42,9

* Compiled by the authors

According to the results, school students (42.9%) successfully complete tasks that determine the ability
to analyze scientific data, statements and arguments in various representations.

The analysis of current assessments and test results reveals a notable difference in performance.
Specifically, students show higher achievements in regular assessments, with an average task completion
rate of 65.7%, compared to only 39.1% successfully handling test tasks, marking a 26.6% disparity between
the two indicators.

Based on these findings, it's evident that in shaping functional literacy within an educational institution,
each key stakeholder — subject teachers, school administration, and educational management — makes
decisions aligned with their respective objectives.

An external, independent evaluation of educational quality can provide the most objective data on the
state and evolving trends of the education system at various levels. Such an assessment significantly
influences the development of educational institutions. It also enhances the competitiveness of educational
programs in the market and bolsters the reputation among consumers of educational services [14].

Conclusion. The practice of pedagogical measurement in assessing education quality is an essential
tool for educators, policymakers, and stakeholders in improving teaching and learning effectiveness. A
balanced approach, incorporating formative and summative assessments, peer and self-assessment,
qualitative measures, and stakeholder feedback, leads to a comprehensive understanding of educational
quality. This holistic strategy extends beyond mere test scores, encompassing the development of crucial
skills and competencies. Continuous evaluation and refinement of educational practices are key to fostering
a high-quality education system, equipping learners for success in a constantly changing world.
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PaxpimbexoBa O.E., Omipéexyinl E., YkioacoBa F.C., Omapos B.I11.
BLJIIM CAITACBIHBIH ITEJATOTI' UKAJIBIK OJIIHEMJIEPIH BACKAPY
AHaaTna

Binim Gepy camacsl KOFaMIbIK MPOTPECTIH ipreiii Ko3raylibl KYIi FaHa eMecC, COHBIMEH KaTap SKOHOMHUKAJIBIK
ecy MEH JaMy[bl alKbIHIANTBIH Herisri ¢akTtop Oonbin Tabbuiagsl. COHFBI JKBUIIAPHI NMEAArOTHKAIBIK, OJIIIeyJiep
OiniM camacelH Oaranay MEH apTTHIPYABIH KyaTThl KypajblHa aifHanael. Makanala OKy KypaJJapblHBIH CalachblH
OacKapyAblH »OHE TIeIaroTUKablK JUAarHOCTUKANAFbl OaFajaylablH €H ©3€KTi aclekTiiepiHiH Oipi periHae
OKYIIBUTIApABIH ~ (YHKIIMOHAJBIK CayaTTBUIBIFBIH  Oaramayabl TecTuiey mpobiemacsl KamTburrad. OHpma
OKYIIIBUIAPABIH KATBICYBI, OKY HOTHXKEJIePi, MyFaiMaepIiH THIMITIr, OKy OaFmapiaManapblHbIH KETiCIMIUTITT JKoHe
OKBITY OpPTachl CHSKTBI OLTiM Oepy camacklH Oaranay YIIiH HETi3Ti KepCeTKimTep KepceTinreH. Makanaaa y3/ikei3
KociOum namynpl, TysiFara OariapilaHFaH TOCUINEp[l, JepeKTep HerisiHjae Inemimaep KaObulaaynsl >KoHE
TEXHOJIOTHSUIApAbl MHTETpalysiiay/ibl Koca aiFaHzia, OimiM Oepy camachblH apTTBIPYABIH THIMII Taciiaepi
TaJIKbIIaHaAbl. OKyIIbIIapFa CANIBICTBIPMaIIbl TAIAAY XKYpPri3iiai

PaxnmbexoBa A.E., Omipéexynsl E., Ykybacosa I'.C., Omapos B.I11.
YHPABJEHHUE NEJATI'OTHYECKUMHA U3MEPEHUSMUN KAYECTBA OBPA30BAHUSA
AHHOTAUMA

KauecTBo 0Opa3oBaHus ABISETCS HE TOJNBKO (PYHIAMEHTATBLHOM NBIKYIIEH CHIION 00IIIECTBEHHOTO IIporpecca,
HO Y KJIFOYEBBIM (aKTOPOM, OIIPEIEISIONIAM SKOHOMIYECKUI POCT U pa3BUTHE. B mocierHme roapl meqarormdeckue
M3MEPEHUsS CTajll MOIIHBIM MHCTPYMCHTOM OIICHKH M IOBBIIICHUS KadecTBa oOpa3oBaHus. B cTaTthe ocBelieHa
pobJieMa TeCTUPOBAHUS OIICHKH (PYHKIIMOHAILHOW IPaMOTHOCTH YYAIUXCs KaK OJTHOTO M3 HAHOOJIEE aKTyalbHBIX
aCIICKTOB YIPABJICHUS KAYCCTBOM CPEJCTB OOYUYCHHUS U OICHKH B MEAArOTHYCCKON TUATHOCTUKE. B HEM BBIICICHEI
KITIOYEBBIC TI0KA3aTeNId IS OLCHKH KayecTBa 0Opa30BaHUs, TaKME KaK BOBJICYCHHOCTh YYAIMXCSI, PE3YJbTAThI
00yueHus, 3((EKTUBHOCTh YYHTEICH, COINIACOBAHHOCTh YYEOHBIX HpOrpaMM H cpena oOydeHus. B crathe
o0cyxmarTcss I(PQPEKTUBHBIC TNOAXOMbI K TOBBINICHHIO KadyecTBa OOpa30BaHMS, BKIIOYAs HEMPEPHIBHOC
po¢eCCHOHATIBHOE Pa3BUTHE, THIHOCTHO-OPUEHTHPOBAHHBIE ITOAXOMBI, IPUHATHE PEIICHHH Ha OCHOBE MaHHBIX U
MHTETPAII0 TexXHOJOoruid. [IpoBeneH CpaBHHUTENBHBIA aHAN3 YYAIMXCS 10 TMPOICHTY BBIOJHEHUS 3aJaHUN B
paspese 6 ypoBHEH, cpelHUI MPOLEHT BBHIIOIHEHUS 3aJaHWi, HABBIKM, TPEOYIOIINE PAa3BHUTHSA, a TAKKE MPHUMEPEI
3aJaHu{ ¢ PEKOMEHIAIISIMH TI0 MX BBEITONMHEHUIO. [1o pe3ymnbraTaM TeCTHPOBAHUS CPAaBHUBAIOTCS PE3YIIbTATHI IIKOJI.
ABTOp OJUEPKUBACT BAXHOCTH aHAJI3a JAHHBIX, HCCIEOBAHMI U OLIEHOK /JIs1 000CHOBAHMUS HAyYHO 000CHOBaHHOM
MIPaKTUKU. DTa CTaThbsl CIYXKHUT LEHHBIM PECYpCOM JUIsl MENaroroB, MOJMUTUKOB U HCCIIEOBAaTeNeH, CTPEeMSIILUXCS
MOBBICUTH Ka4€CTBO 00Pa30BaHUs ¢ IOMOIIBI0 KOMIUICKCHOH MEAaroridecKOr CHCTEMBbI U3MEPCHHUSL.
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