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DEVELOPMENT OF A CRITERIA-BASED EVALUATION SYSTEM BASED
ON THE E.O. OMAROV MATHEMATICAL MODEL FOR THE STUDY
OF THE LAWS OF PHONETICS OF THE KAZAKH LANGUAGE
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mathematics, physics and computer science, Abai Kazakh National University, Almaty, Republic of
Kazakhstan.

Nurpeissova E.T. — Master of History, Senior Lecturer, Department of History of Kazakhstan, Akhmet
Baitursynuly Kostanay Regional University, Kostanay, Republic of Kazakhstan.

This paper presents, for the first time, a criteria-based assessment system for teaching mathematics in
grades 5-6, algebra in grade 7, and geometry in grades 7-11 of secondary school. The proposed system is
developed on the basis of the apparatus of formal grammars and a mathematical model in the form of an
automaton introduced by E.O. Omarov in 1927. This model, ahead of its time, generalizes principles
conceptually close to the Turing machine and was originally designed to study the phonetic laws of the
Kazakh language. The E.O. Omarov automaton makes it possible to formalize language as a strictly ordered
sequence of chains composed of ordered sets (groups of elements), which forms the basis for constructing
the input alphabet of the assessment system. The input alphabet is represented by elements of the updated
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mathematics curriculum, including educational programs, subject content, textbooks, and teaching materials
developed by the scientific school of A.Ye. Abylkassymova. The automaton model consists of four main
components: the input alphabet, the set of states (memory), the output alphabet, and the mapping between
them. The combination of the input alphabet and the set of states allows for the formalization of the structure
and content of the educational process and its representation as a strictly ordered system of formative and
summative assessment procedures (by sections, quarters, and academic year). Assessment results are
generated using various methods, the key one being the descriptor-based approach, which ensures that
outcomes are represented in the form of the output alphabet. The proposed system is universal in nature
and can be adapted to other subjects, such as physics or biology, by modifying the parameters of the input
alphabet. Thus, the developed criteria-based assessment system based on the E.O. Omarov automaton
represents a theoretically grounded and practically applicable model in the field of pedagogical sciences,
with strong potential for further development through the use of modern computer technologies.
Key words: criteria-based evaluation, automaton, formative and summative assessment, descriptor.

KA3AK TINMIHIH ®OHETUKA 3AHOAPBIH 3EPTTEYIE APHANFAH E.0.OMAPOBTbIH
MATEMATUKANBIK MOAENb APKblJ1bl KPUTEPUATNADbIK BAFATAY XYUECIH 93IPJIEY

Lllyakaes M.K.* — mexHuka fbinbiMOapbiHbIH OKMOpPBLI, MameMamuka, ¢husuka xeHe UHthopmamu-
KaHbl 0Kbimy adicmemeci kaghedpachiHbiH rpogheccopsl, Abali ambiHOarbl Kazak ynmmeblK rneda2oauKkaribiK
yHusepcumemi, AnmMamel K., KasakcmaH Pecnybnukachbl.

Hyprieucosa 3.T. — mapux maaucmpi, ara OKbimyuwibl, KasakcmaH mapuxbl kaghedpacbi, Axmem
BatmypceiHynel ambiHOarbl KocmaHal eHiprik yHueepcumemi, Kocmanal K., KasakcmaH Pecriybnukacsi.

byn xymbicma anraw pem 5-6-CbiHbinmapda Mamemamuka, 7-CbiHbinma anzebpa xoHe 7-11-
CbiHbimmMapda 2eoMmempusi nMoHOepiH OKbiMyra apHarnFaH Kpumepuandbi baranay Xyueci YCbiHblIaobl.
AmanraH xyte 1927 xbinbl E.O. Omapos ycbiHraH ¢hopmarnb0Obl 2paMmamukanap annapamsl MeH asmo-
mam mypiHOeai mamemamukarblK Modesnbae Hezis0enzeH. byn moderib 63 Ke3eHiHeH 03bin, AnaH TbropuHe
MawiuHacblHa XXakblH KarudanapObl Xannbinaldbl xeHe bacmarnkbida Kaszak miniHiH oHemuKarnblK
3aHObINbIKMapbIH 3epmmeyae apHanfaH. E.O. Omapos asmomamsbi mindi pemmerneeH xubiHOapdaH (3ne-
MeHmmep mornmapkiHaH) mypambiH KamaH pemmersieeH midbekmep xydeci pemiHde ¢popmanusayusinayra
mymkiHOik 6epedi, byn baranay xyUeciHiH Kipic angasumiH KypyObiH Heaidi 6onbin mabeinadsl. Kipic anga-
sumi pemiHde Mamemamuka noHi bolbiHWa XaHapmbiiraH 6iriM 6epy MasMyHbIHbIH 3rieMeHmmepi, OHbIH
iwiHde oKy 6ar@apriamanapbl, NoH Ma3MyHbl, OKy/bikmap MeH oKy-adicmemenik Kypandap (A.E. ©binkackl-
moea fbinbiMu Mekmebi a3iprieceH) Kapacmbipbiniadbl. Aemomam modesii mepm Heeiszai Kypamdac beriikmeH
mypadbi: Kipic angasumi, Kylunep XublHMbIfbl (kad), WhiFbiC angasumi XoHe osiapObiH apacbiHOarbl
beliHeney. Kipic angasumi meH Kyurnep XubIHMbIFbIHbIH bipniai oKy yOepiciHiH KypbifbiMbl MEH Ma3MyHbIH
gopmanuzayusinayra, coHoali-aK OHbl Kaslbiimacmbipyulbl XeHe XuUbIHMbIK baranay paciMOepiHiH (6enim-
Oep, mokcaHOap XoHe oKy Xblifbl 60olbIHWAa) KamaH pemmesizeH Xyleci pemiHOe cunammayra MyMKIHOIK
bepedi. baranay Hemuxenepi spmypsi adicmep HeeidiHOe Kanbinmacaodbl, osiapdbiH iWwiHOe Heezizzici —
OeckpunmopirblK macin, byn XylUeHiH wWbiFbic angpasumi mypiHOe Hemuxenep arnyra MymkiHOIK 6epedi.
¥cbiHbinFaH xyltie embeban cunamka ue XoHe Kipic napamempriepiH e32epmy apKbiibl ¢pusuka, buomnoaus
cusikmsl backa neHOepee beliimOene anadbl. Ocbinatiwa, E.O. Omapoe asmomamsi Hezi3iHOe o83iprieH2eH
Kpumepuandel 6aranay Xytieci nedazoaukarblK fbiibiMOap canacbiH0a MeopusifibiKk mypsbidaH Heais0ernz2eH
JKOHe npakmukarsnbik mypsbidaH KondaHyra xapamObl moldesib 605bin mabbinadbl, 8pi OHbI 3amaHayu
KOMIbromepJIiiKk mexHoo2usiiiap apKbinbl xemindipy MyMmkiHOiei 6ap.

TyliHdi ce3dep: kKpumepuasiobl mepesesiey, asmomMmammbl hopMamuemi XoHe XubIHMbIK 6aranay,
deckpurnmop.

PA3PABOTKA CUCTEMbI KPUTEPUAIIbHOIO OLIEHUBAHUA
HA OCHOBE MATEMATUYECKOU MOJAEJIN E.O. OMAPOBA
ansa NCCNeEAOBAHUA 3AKOHOB ®OHETUKU KA3AXCKOIO A3bIKA

Lllyakaes M.K.* — Ookmop mexHu4yecKkux Hayk, rnpogheccop, kaghedpa mMemoOuKku rpernodasaHusi
Mamemamuku, ¢u3uku U uHgopmamuku, Kasaxckul HayuoHarnbHbIl nedazoz2udeckuli yHusepcumem
umeHu Abasi, e. Anmamei, Pecrniybrniuka KasaxcmaH.

Hypneucosa 3.T. — mazucmp ucmopuu, cmapwul npernodasamerb, kaghedpa ucmopuu KazaxcmaHa,
KocmaHalickuli peeuoHarnbsHbIlU yHUsepcumem umeHu Axmem batimypcbiHynbi, 2. KocmaHal, Pecriybnuka
KasaxcmanH.

B daHHoU pabome eriepsbie npedcmasnieHa cucmema KpumepuarnbHO20 OUeHU8aHUs rnpu oby4deHuu
Mmamemamuke 8 5-6 knaccax, anzebpe 8 7 knacce u eeomempuu 8 7-11 knaccax cpedHel WKOIbI, pa3pa-
bomaHHasi Ha ocHoege arinapama hopmMmasibHbIX epaMMamuk U Mamemamu4deckol modenu 8 sude asmo-
mama, npednoxeHHozo E.O. Omapoebim 6 1927 200y. [aHHas moderib, onepexasi ceoé epemsi, 0bobuaem
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npuHyunel, 6nuskue K mawuHe AnaHa TbropuHaa, U rnepeoHa4vasnbHo bbina npedHa3HavyeHa 0ns uccrnedosa-
Hus1 3aKoHOMepHocmel (hoHemuUKU Kasaxckozo sisblka. Aemomam E.O. Omaposa rnossgonsem ¢hopmanu3o-
8amb S3bIK KaK CmMpo2o yrnopsi00YeHHYH0 Moced08amesibHOCMb UENoYyeK, COCMOosUUX U3 yrnopsi00YeHHbIX
MHOXecme (2pynn 3/1EMEeHMOo8), YMO MOJIOXKEHO 8 OCHO8Y OCMPOEHUsT 8XO0HO20 asichasuma cucmemsl
ouyeHuesaHus. B kadyecmee exo0HoO20 arnchasuma paccmampuearomcs femMeHmbl 06HO8/IEHHO20 codepixKa-
Hus obpa3osaHusi 1o Mamemamuke, eKiro4Yas y4ebHble npospamMmbi, CO0epxKaHue OUCUUMIUHBI, y4eOHUKU U
y4ebHo-memodudyeckue Mamepuarbl, paspabomaHHbie Hay4yHou wkonol A.E. Abbinkacsimosgol. Modesb
asmomama 6K/iro4yaem 4embipe OCHOBHbIX KOMIOHEeHma: 8X00HOU arngasum, MHOXecmeo COCMOSHUU
(namsimb), ebixoOHOU anghasum u omobpaxeHue mex0y Humu. COBOKYyNmHOCMb 8X00HO20 arnghasuma u
MHOXecmea cocmosiHUll 110380s19em ¢hopMarnu3ogams Cmpykmypy u codepxaHue y4ebHO20 npouecca, a
makxxe npedcmasums e20 8 sude cmpoe2o yriopssdoyeHHOU cucmemMbl npouedyp popMamueHoO20 U CyMma-
mueHo20 ouyeHusaHus (no pasdenam, yemgepmsm U y4ebHomy 200y). Pesynbmambl oyeHueaHusi ¢hopmu-
pyrOmcs Ha OCHOB8€ pa3sluYHbIX MemoO008, KIIHYe8bIM U3 KOMOPbIX s85155emcsi 0eCKpunmopHbil rnodxoo,
ymo obecrnieyugaem rony4yeHUe pesyrnbmamos 8 sude 8bIx00H020 asighasuma cucmemel. [lpednoxeHHas
cucmema obnaldaem yHugepcanbHOCMbIO U MOxem bbimb adanmuposaHa K Opyaum y4ebHbiM ripedmemanm,
makum Kak ¢pusuka unu buosioausi, nocpedcmeoM USMEHEHUsI rnapamempos 8xo0Ho20 angasuma. Takum
obpasom, paspabomaHHas cucmema KpumepuasibHO20 OueHusaHus Ha ocHose asmomama E.O. Omaposa
npedcmaenssiem cobol meopemuyecku 06OCHOBaHHYIO U rpakmu4yecKku rpumMeHuMyto modesnbs 8 obrnacmu
rnedazoeuyeckux Hayk, obnadawowyto MomeHyuanom OanbHelwez20 pa3gumusi C UCIMO/Ib308aHUEM
COBPEMEHHbIX KOMIMbIOMEPHbIX MEXHO02ull.

Knroyeebie cnoea: kpumepuarnbHoe oueHusaHue, asmomam, ¢hopmMamusHoe U CyMMamueHoe
ouyeHusaHue, 0ecKpunmop.

Introduction. The relevance of the topic of developing a system of criterion assessment is that in the
OECD materials "Review of national educational policy. Secondary Education in Kazakhstan" (2014)
proposed a number of measures aimed at improving the quality, relevance and frequency of assessment in
the classroom. In particular, introducing a criteria-based assessment system, defining assessment criteria for
high-level thinking skills, training teachers, conducting national standardized testing at the end of each stage
of education, creating a system of effective and reliable data collection, etc.

The updated standard implies not only new approaches to the preparation and implementation of
subject programs, as well as education and socialization programs, the use of innovative pedagogical
technologies in the educational process, but also fundamentally new approaches to assessing the
educational results of students. Assessment today should not be a tool for control, but a tool for managing
the quality of education. The assessment received by the student should reflect not only subject, but also
meta-subject learning results, as well as the formation of personal qualities of the students.

The problem of appraisal activity is one of the most pressing problems both in pedagogical theory and
in pedagogical practice. The current assessment system has a number of drawbacks. For example,
representing the entire system of criterion assessment in the form of a mathematical model. In this case, one
of the problems of evaluating the educational achievements of students can be solved by systematic and
visual formation of a criterion assessment of the results of mastering the main educational programs. In
addition, in accordance with the requirements of the new education standard for meta-subject results of
mastering the main educational program of basic general education, the teacher needs to form students'
self-control, self-esteem and decision-making skills, as well as the ability to organize educational cooperation
and joint activities with the teacher and peers.

At the socio-pedagogical level, the relevance of the research problem is due to the need to improve
the system for monitoring the assessment of training results in order to introduce new federal state
educational standards of basic general education (GEF LLC) into the educational process, which leads to the
need to revise the system for monitoring and evaluating training results. The requirements for planned
training results recorded in the GEF become an integral basis for creating new models, technologies for
monitoring and evaluating the subject, meta-subject and personal results of mastering the main educational
program and competencies of schools.

The analysis revealed the following contradictions between:

and the requirements of the new GEF for the forms of monitoring and assessment of the achievement
of the planned results of the development of the main educational program and the existing traditional control
system, which lacks accurate objectivity, diagnostics, and effectiveness at the social and pedagogical level;

and the achieved scientific and theoretical level of validity of assessment and insufficiently developed
technology of criterion assessment, which contributes to the formation of educational and cognitive
competence of students at the scientific and theoretical level; and the established traditional practice of
assessing in the middle school and the lack of a scientifically based model of technology for the criterion
assessment of students' educational achievements at the scientific and methodological level.

The subject of the study is a criterion assessment of the activities of 8th grade students in computer
science lessons.
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The hypothesis of the study of the essence of criterion assessment is the mutual inversion
transformation of quantitative and qualitative scales, which will allow to more fully reveal the cognitive
capabilities of each students.

Literature review. The problem of criteria-based assessment has been widely studied in both
domestic and international pedagogical research. Modern studies emphasize the importance of objective,
transparent, and student-centered assessment systems. One of the fundamental works in this area is the
study by D.D. Danilov, who developed a technology for assessing educational achievements focused on
forming students’ ability for self-assessment and self-control [1]. The author emphasizes that assessment
should not only measure knowledge but also support the development of cognitive and reflective skills.

A significant contribution to the development of criteria-based assessment in Kazakhstan was made
by O.l. Mozhaeva, A.S. Shilibekova, and D.B. Ziedenova [2]. Their methodological guide provides a
comprehensive framework for organizing formative and summative assessment, including practical tools for
teachers and mechanisms for assigning final grades.

Further development of these ideas is presented in the work of A.S. Shilibekova [3], where detailed
instructions for implementing criteria-based assessment in primary education are proposed. The study
highlights the importance of clearly defined criteria and descriptors for ensuring objectivity in evaluation.

The methodological guide issued by the National Academy of Education named after I. Altynsarin [4]
systematizes approaches to assessing students' academic achievements and emphasizes the role of criteria
in improving the quality of education.

The issues of modern assessment technologies are also considered by E.V. Sergeeva and M.Yu.
Chandra [5], who analyze various tools such as testing, portfolio, rating systems, and case-based
assessment. The authors note that combining different assessment methods increases the effectiveness of
monitoring students' progress.

Theoretical aspects of pedagogical system modernization are discussed in the works of Zh.A. Karaev
and Zh.U. Kobdikova [6], who propose a technological approach to education, including elements of
pedagogical measurement and criteria-based evaluation.

In recent international studies, particular attention is paid to the role of feedback and student
engagement in assessment. For example, E. Cano Garcia and M. Fernandez-Ferrer [7] emphasize that the
use of clear assessment criteria significantly improves the quality of peer feedback and student involvement
in the learning process.

The effectiveness of rubric-based assessment is demonstrated in the work of M.A. Tashtoush, N.
Shirawia and N.M. Rasheed [8], where it is shown that structured scoring systems positively affect students'
academic performance in mathematics.

A comprehensive review of rubric use in education is presented by J.H. Ling [9], who identifies both
the advantages (transparency, consistency) and challenges (subjectivity, implementation complexity) of
criteria-based assessment.

Research by J. Wertheim, L. Stoll, and C. Zozakiewicz [10] introduces innovative approaches to
designing rubrics that enhance teaching and learning processes through clearer evaluation frameworks.

The analysis of modern trends in educational assessment is provided by I.B. Shmigirilova et al. [11],
who identify key contradictions between traditional assessment systems and contemporary educational
requirements, including the need for objectivity and diagnostic validity.

Classical theoretical foundations of criteria-based assessment are presented in the work of D.R.
Sadler [12], who argues that effective assessment requires clearly defined criteria and standards understood
by both teachers and students.

In addition, D. Starr-Glass [13] explores metaphorical and conceptual approaches to evaluation,
emphasizing the importance of understanding assessment as a complex and multidimensional process.

A critical perspective on criteria-based assessment is offered by B. Hassanpour [14], who analyzes its
application in architectural education and highlights both its advantages and limitations.

Finally, the mathematical foundations relevant to this study are rooted in the works of E.O. Omarov
[15], who developed a formal model for studying the phonetics of the Kazakh language. This model, further
elaborated by M.K. Shuakayev and A.K. Shayakhmet [16], provides the theoretical basis for applying
automata theory to educational assessment systems.

Thus, the analysis of the literature shows that, despite the significant number of studies devoted to
criteria-based assessment, the issue of its formalization using mathematical models and automata theory
remains insufficiently developed, which determines the relevance of the present research.

The purpose of this study is to develop a mathematical model of a criteria-based assessment system
using the apparatus of formal grammars and a mathematical model in the form of an automaton. This model
is based on the work of E.O. Omarov (1927), originally designed for studying the phonetic laws of the
Kazakh language.

The objectives of the study are as follows:

- to analyze the problem of developing and implementing a criteria-based assessment system for
students’ learning activities in mathematics lessons;

- to describe the language of mathematics using the apparatus of formal grammars;
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- to develop a mathematical model of the criteria-based assessment system.

Material and methods.

To achieve the stated goal and objectives, the following research methods were employed:

o the theory of formal grammars — used to construct the input alphabet of the criteria-based
assessment system in the form of an updated educational standard, including its content and curriculum;

¢ the mathematical model of the E.O. Omarov automaton — applied to describe the structure and key
components of the criteria-based assessment system, including input and output alphabets, states, and
mapping functions;

e criteria-based assessment methodology — used to compare students’ educational achievements
with predefined, jointly developed criteria aligned with the goals and content of instruction, facilitating the
development of universal learning skills;

o feedback mechanisms — enabling all participants in the educational process (teachers, students,
and parents) to assess the level of learning outcomes and serving as a basis for adjusting the content,
methods, and forms of instruction;

o control methods — used by teachers to evaluate students’ mastery of the studied material and their
ability to apply it in practice;

e comparative analysis — employed to identify differences between control and experimental groups
within the framework of pedagogical research.

Results and Discussion. As it is well known that [15-16], the general mathematical model of E.O.
Omarov is given for the study of the laws of phonetics of the Kazakh language, which is presented as

follows.
O={AV.QF} (2)
where A - input alphabet
A:{AI,AZ,...,Ap,...,An} )
V ={V1,V2,...,Vp ..,V } — output alphabet (3)
Q — set of states

Q={q,,...0q,} (4)

F-set of Maps between A- input alphabet

and V — output alphabet
F:A -V (i=12,..,n) (5)

As is well known [15-16], an automaton (computer) has the following main properties: it is imperative
to have input and output analphabets, memory and mapping between input and output.

In [17-21], the mathematical model of the automaton E.O. Omarov was applied, or speaking with a
computer term, for the process of Latinization and the law of syngarmonism of the Kazakh language
representing the models of translators; From the mathematical model of E.O. Omarov for the study of the
phonetics of the Kazakh language follows a model for describing the law of syngarmonism.

The left part or the input alphabet A={A,A,,A;, A,, A} consists of the following sets: course
program, A, — course content, diagnostics, A,- a set of control tasks, A, — methodological provision with
literature, A, —tasks on SOC and A, - tasks on SOQ. And the output alphabet V ={V_,V,,V, } consists

of the following sets: V1 - the results of formative assessment (control works), V2 - the results of SOC and

V- the results of SOQ. summative assessment.
Denote by
AI'Jlk — multiple tasks for formative evaluation,

AI'Ji — multiple tasks for summative evaluation,

Vij'i — set of formative evaluation results.

Vij'k2 — a plurality of results of the summative evaluation.

Ki'ji — a plurality of feedback corrections for formative evaluation,

Ki'jﬁ — a plurality of feedback corrections for the summative estimation,

Ai?k — multiple tasks for quarter assessment,
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Vij'k2 — multiple quarter results,

K;’k — multiple feedback corrections for the quarter mark,
M i?I — set of moderations after the first quarter,

M i?z — set of moderations after the second quarter,

M i?s — set of moderations after the third quarter,

M 5.’4 — set of moderations after the fourth quarter,

where the i index i denotes the class number, j is the subject number, if j = 1, then this is mathematics, j = 2
is algebra, j = 3 is geometry, k are the numbers of quarters in the educational process, k = 1,2,3,4, | are the
numbers of sections, with m = 1 this is formative assessment, m = 2 is summative assessment per section,
m = 3 is summative assessment per quarter.

Remark. Communication between input and output alphabets is carried out according to automatic
display (5).

We got a lot of inputs and outputs for the E.O. Omarov model. Now we have to make a representation
of the set of states, which is called the automaton memory.

Due to the fact that the educational process in secondary school consists of four quarters, then for
formative assessment there is a presentation

11 I1_ pll 11 I1 11 [ 11 11 11
Aijk UVijk ~ MijL UVijkl U Aij2 U Vij2 U Aijlsuvijs U Aij4 UVijk4 (6)
Similarly, for summative evaluation by sections, there is a representation
12 12 _ 12 12 12 12 12 12 12 12
Aijk UVijk = Aijl UVijl U Aij2 UVijz U Aij3UVij3 U Aij4 UVij4 (7)

Now, for formative evaluation, we form a set of states Q ={0,,d;,d,,0;,...,J,} that has no

Now, for formative and summative evaluations, we form a set of statesQ ={q,,d,,0,,0s,...,q,} that

has not yet been defined.

Based on the criteria-based assessment framework, formative assessment is systematically followed
by summative assessment. Accordingly, the sets of states and the corresponding mappings can be defined
as follows.

When the parameter is changed, where n is the number of partitions in the first quarter,

p — number of sections in the second quarter,

r — number of sections in the third quarter,

s — number of sections in the fourth quarter,

L=n+p+r+s forinputand output sets.

Let , — initial state of the machine,

We formulate the following theorem for criterion evaluation
Theorem E.O. Omarov. In the general case, the mathematical model of criterion evaluation is

presented in the following form {A;’.}’}c, Q,Vi.fr.T, E,.} (8), where Af}’ft is the input alphabet V!fr’j: - output alphabet

Q ={Qs U Qs U Q,}, where Q¢ = {qq,q11,q12,-G11+1} States of formative evaluation Qs = {q,1,922, .-, 421}
states of summative estimation (10) @, = {q;.92.42.q4.9s} Where q,,q,,q3,q, estimation states by quarters,
and gg —za year.

Mappg E,, (m = 1,2,...,21 + b), between the inputs and outputs the system will compose a number
equal to 2I+5.

Proof: As it was previously noted that the criterion assessment consists of formative and summative
assessments, an algorithm for constructing the input and output parameters of the system (1) was presented. (5),
to prove this theorem, it is necessary to describe the sets of states for formative and summative estimates and
corresponding mappings/ Based on criterion evaluation technology, based on criterion evaluation technology,
formative evaluation follows strictly summative evaluation. We can define sets of states and mappings
represented by formative evaluation follows strictly summative evaluation. We can define sets of states and maps.

Our task is to accurately determine their number. Therefore, we will consider the following parameter.

When the parameter is changed, where n is the number of partitions in the first quarter,

p — number of sections in the second quarter,

r — number of sections in the third quarter,

s — number of sections in the fourth quarter,

L=n+ p+r+s forinput and output sets.

Thus, according to the criterion assessment for the academic year for any subject and class, the
number of states is presented as follows.
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Example 1. How many states can be obtained in the subject of mathematics of grade 5. Since in this
class the submitted subject is { = 10 and is divided into quarters in the following sequence (3,1,3,3).

Solution. According to the condition of the problem, the formative assessment in the first quarter
contains 3 sections. In the second — 1. In the third -3 and in the fourth — 3 sections. Then, based on the
previously presented material, we can state that 11 states can be formed by formative evaluation, including
the initial state in the following form.

Qr = {90, G11, Q12+ -2 G111} (11)

For summative estimation, the procedure for finding states is completely similar to formative
estimation, as a result of which we will get 10 states.

Qs = {921,922, - G210} (12)
Assessment for quarters in the school year will be only 4 states.
2, ={91,92,93. 94,95} (13)

In total, it turns out that 25 states can be obtained in the subject of mathematics in grade 5.

Thus, we proved that E.O. Omarov's mathematical model with input and output alphabets in the form
of sets, with automatic mapping between input and output and many states (memory) is an automaton for
criterion evaluation. Thus, E.O. Omarov's automaton is a rather complex system.

Conclusions. The scientific novelty of the study is determined by the obtained theoretical and applied
results aimed at the formalization of a criteria-based assessment system using a mathematical framework.
For the first time, a mathematical model of a criteria-based assessment system based on the E.O. Omarov
automaton is proposed. The model includes a formalized representation of the input and output alphabets, a
set of states, and mappings between them. This approach makes it possible to describe formative and
summative assessment processes within a unified and structured system.

The methodological foundations for the technologization of the educational process are substantiated
from the standpoint of formal grammar theory and automata theory. This ensures increased objectivity, tran-
sparency, and reproducibility of assessment procedures. The developed model incorporates an algorithmic
framework that enables the formalization of the construction of criteria-based assessment systems and their
adaptation to various subjects and levels of education. It has been established that the application of the
proposed model ensures the consistency and logical completeness of assessment procedures and
contributes to the development of students’ universal learning skills through the integration of feedback
mechanisms and a descriptor-based approach.

The practical significance of the study lies in the possibility of applying the developed model in both
secondary and higher education. The model has been tested in the implementation of bachelor’s, master’s,
and doctoral programs across a range of disciplines related to modeling, automation, and assessment of
educational outcomes, which confirms its universality and applied potential. Thus, the proposed mathema-
tical model of criteria-based assessment based on the E.O. Omarov automaton represents a theoretically
grounded and practically applicable tool aimed at improving the system for assessing students’ educational
achievements in the context of educational modernization.
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Currently, the education system is expected to meet the diverse needs of all learners and ensure
equal opportunities. The effective implementation of special and inclusive education largely depends on the
socio-pedagogical competence of special education teachers. Employers’ expectations are becoming increa-
singly complex, requiring future specialists not only to possess academic knowledge and methodological
proficiency but also to demonstrate digital competencies, adaptability, and innovative approaches. Therefore,
assessing the professional preparation and social-pedagogical competence of special education teachers is
a pressing issue in training specialists who meet the demands of the labor market. This study aims to
analyze the social and pedagogical competencies of special education teachers from the perspective of
employers and to determine their level of satisfaction with the quality of graduates’ professional preparation.
The research is based on survey data collected from employers, a review of the literature, and comparative
analysis. To evaluate the professional readiness of future special education teachers, the research examined
the levels of practical and theoretical training, personal qualities, and the development of social-pedagogical
skills. The findings reveal insufficient practical training within the system of preparing special education
teachers, a shortage of learning materials in the Kazakh language, and challenges in mastering contempora-
ry methods. Furthermore, the study highlights the importance of communication, psychological support, legal
and regulatory knowledge, and the application of innovative methods in graduates’ professional competen-
cies. Based on the obtained data, recommendations were made to increase the proportion of practical
training sessions, implement dual education systems, introduce new technologies, and enhance the
development of social-pedagogical competencies in training future special education teachers.

Key words: special education, special education teacher, competence, social-pedagogical competen-
ce, practical readiness.
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