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Abstract: Inclusive education requires a dynamic and flexible approach to meet the
diverse needs of students with special educational needs (SEN). In Kazakhstan, inclusive
education is supported by several legal frameworks, such as the Law on Education, the State
Program for the Development of Education (2020-2025), and the National Plan to Ensure the
Rights of Persons with Disabilities until 2025. This study explores the methodological features
of teaching mathematics to students with SEN in general secondary schools. The research
focuses on the development and implementation of teaching strategies tailored to students’
specific diagnoses. An experimental program was piloted in three schools in the Karaganda
region, involving 87 students (including 19 with SEN) and 14 mathematics teachers. The study
applied differentiated instruction, ICT-based teaching methods, and game-based learning
approaches. The results demonstrated a 25% increase in academic performance among SEN
students and a significant improvement in classroom engagement and motivation. The study
highlights effective methodological strategies and provides recommendations for integrating
SEN students into mainstream mathematics education.

Keywords: inclusive education, special educational needs, mathematics teaching, ICT
tools, individualized education plans, pedagogical methods.

Introduction

Achieving the required outcomes of the state educational standards with students who
have special educational needs is a complex process. Therefore, students with special
educational needs require the development of individually oriented universal learning
activities, which include regulatory, cognitive, and communicative components. These
components involve: fostering a positive attitude, sustained motivation towards learning
activities, and familiarization with general norms and behavioral rules; understanding and
retaining learning goals and objectives, the ability to plan one’s actions, implementing self-
monitoring and self-assessment, making necessary adjustments, working according to rules
and models, and accurately following verbal instructions; the ability to use symbolic and sign
tools, and to complete intellectual and personal tasks; organizing and maintaining cooperation
with adults and peers.

Using speech tools to resolve various communicative challenges, completing sufficient
tasks, constructing statements, and mastering the dialogic form of speech (Abdiganieva,
2020).Example: Consideration of Students with Visual Impairments. When organizing
socialization and correction-development processes for students with visual impairments, it is
essential to take into account the environment designed specifically for them, including the
main problematic structure arising from students’ orientation and their interaction with the
surrounding environment and creating conditions that ensure a comprehensive approach to
correction tools through medical and psycho-pedagogical collaboration, so that the tasks of
socialization, compensatory correction, and restorative treatment are interconnected.

The primary objectives for socialization and correction during the pedagogical work
phase with students who have visual impairments include activating visual functions and
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improving visual acuity by using various mosaics (floor, table, etc.), dominoes, lotto, beads
especially for younger children (without overloading those with near vision impairments or
with caution); training the retina through exercises with large, brightly colored objects;
developing differentiation of primary colors and shades; strengthening the eye muscles,
developing oculomotor and tracking functions, and expanding the visual field using tools such
as laser pointers; developing stable visual fixation (localization); restoring spatial localization;
developing binocular vision; developing stereoscopic vision.

Teaching students with visual impairments requires creating a conducive environment
for socialization and visual development. This involves work on decorating reception walls in
various ways, selecting visual trainers and didactic materials, and fostering sensory perception
(Beyimbetov, 2017).

Visual Training Tools in Wall Decoration for Students with Visual Impairments

When decorating walls, the placement of visual training tools such as diagrams, various
thematic paths, and labyrinths can be used as an effective method. This approach helps to
exercise the eye muscles, stimulate visual functions, and promote the development of
localization, fixation, spatial arrangement, and binocular vision.

An engaging visual method involves the use of glowing wire trainers (used during
physical breaks or visual gymnastics). These elements harmonize uniformly with the interior
when designed according to thematic or seasonal principles. Objects can be crafted using two-
sided colored cardboard appliqué techniques and suspended from the ceiling with threads.

Unfortunately, educational resources specifically designed for students with visual
impairments are limited in practice. As a result, teachers often have to rely on teaching aids
intended for students with normal vision. Therefore, it is crucial for educators to pay attention
to the following parameters when selecting materials:use of colorful images; clear and distinct
contours of images; absence of additional unnecessary elements; models used should resemble
real objects in shape and color pattern.

Among the researchers dedicated to working with students who require special education
are Edi Supriyadi and M.E. Abdiganieva (Birzhanova, 2023; Dzheksenbeva, 2020).

Research Methods

The methodological framework of this study was designed to ensure a systematic and
evidence-based approach to improving mathematics instruction for students with SEN.

The educational environment is a set of factors formed by the way of life within the
school: the school’s material resources, the organization of the learning process, nutrition,
medical care, and the psychological climate.

To change the mode of work, it is recommended to use dynamic breaks during lessons,
the duration of which can vary from 2 to 5 minutes depending on the students’ fatigue levels.
Exercises for physical breaks should include various elements of breathing and finger
gymnastics, as well as eye exercises. When performing exercises during class, it is advisable
to use methods that do not distract from the lesson’s objectives. For example, in mathematics
lessons, simultaneous oral counting combined with eye relaxation or the use of motor-auditory
analyzers can be implemented. On average, a student can focus on one activity for about 10
minutes, after which attention and interest decline. For students with delayed mental
development, this indicator is even lower. This factor should be taken into account by
incorporating at least four different activities within one lesson. In a mathematics class, these
activities may include: control work, solving examples and equations, tasks on the notebook
and blackboard, mental counting, drawing, reading, listening, frontal questioning, oral
recitation of rules and theorems, sequential questioning, and others. At the same time, too
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frequent changes in activities are ineffective; it is recommended not to use more than six types
of activities per lesson (Edi Supriyadi, 2022).

For students requiring special education, the use of ICT (information and communication
technology) tools is also possible. For instance, e-learning and ICT-based teaching
technologies are critically important tools for implementing inclusive education. To ensure
accessibility and quality of education, the use of ICT is vital as it enables high-quality remote
interaction among participants within the educational process.

Some analysis of the mathematics teaching process is presented in Table 1.

Table 1.
Analysis Table

No. Situation Description
1 In case of visual The learning process allows information to be received
impairments through hearing or tactile channels by applying special

modes. To adapt the presented information, system
software that enables increasing font size and graphic image
dimensions (screen magnifiers) is used, as well as
specialized programs that allow adjusting the necessary
brightness and contrast of images.

2 Hearing impairment On one hand, it complicates or completely obstructs a
person’s ability to perceive auditory information, and on the
other, it limits their ability to control their own speech. One
approach to developing and improving communication
skills through assistive technologies is feedback based on
visual sensation. Another approach involves using
alternatives to oral communication, such as subtitles.
Modern ICT allows teachers to create audiovisual materials
with subtitles.

Using ICT as a Didactic Tool in Inclusive Education

The use of ICT as a didactic tool contributes to a shift in attitudes toward the learning
process and stimulates the development of new strategies for education and assessment, thereby
maximizing students’ intellectual and creative potential. Additionally, ICT serves as a means
of distance learning to meet the educational needs of students who are unable to attend regular
classes in educational institutions.

Alongside the use of available hardware and software, learners achieve positive
educational outcomes when utilizing electronic tools directly developed by teachers and those
accessible through Internet resources and websites, taking into account the specific educational
needs of students (IKPRAO. , 2025).

When developing methodological materials for inclusive education, the following
support can assist teachers (see Table 2):

42



Higher education in Kazakhstan Ne3 (51) / 2025

Table 2
Methodological tool
Ne. Name Description
1  Special Child Electronic library resources
(http://www.webcenter.ru/~scdl)
2 Special Childhood Materials from the book section
3  Website for Parents of Special Information and methodological portal materials
Needs Children (http://edu-open.ru)

4  Adapted Multimedia Modules of = http://fcior.edu.ru
the Information and Educational
Resources Center

5  Adapted Multimedia Modules of = http://inclusion.vzaimodeystvie.ru/library
the “Interaction” Center

Selection of Teaching Approaches and Methods in Inclusive Education

When discussing the selection of teaching approaches and methods in inclusive
education, it becomes evident that this is one of the most complex issues within teaching
methodology.

A collaborative approach to teaching mathematics is a form of organizing lessons where
each student alternates between the roles of learner and instructor. Every participant works for
everyone, and everyone works for each participant. One of the methodologies for collaborative
learning is A.G. Rivin’s method. This approach involves students independently exploring new
material without direct explanation from the teacher. The teacher selects several topics, taking
into account that learners should be able to study these topics in any order. Depending on the
students' abilities, the number of topics should be limited; the teacher can simplify or
complicate the text and divide it into paragraphs. In this case, the text should be optimal for
inclusive education and accessible in content.

Each paragraph should contain a complete idea, and the prepared material can be studied
either in one lesson or over several consecutive lessons on different days. Each student studies
one topic and works according to a specific algorithm. At the initial stage, the learner receives
the full text on a specific topic and reads it thoroughly to form a general understanding of the
subject matter. Afterwards, the student prepares notes. For visually impaired children, printed
templates can be provided (see Table 3).

Table 3
Example of Special Worksheets

Date

Topic Title__

Ne "Main idea of the "Key concepts of the Who did you work
paragraph" paragraph" with?

When selecting teaching methods and approaches in inclusive education, one of the most
complex issues arises. Each student is encouraged to find a partner, and learners may be given
the freedom to choose their partners. At the initial stage, the teacher should develop an
organizational-activity scheme to structure the work, which is then either displayed on the
board or distributed in printed form at the workstations.
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For example, when four different texts are reviewed in a lesson, an interaction model is
employed where students can collaborate in pairs according to the given diagram (see Figure
1). This approach facilitates peer cooperation, promotes active engagement, and helps students
navigate the learning material effectively within the inclusive classroom environment.

Figure 1.
Organizational-Activity Diagram

<> A /

Z

> W /

Thus, two students sit side by side, each having their own topic. First, they study the topic
of the first student. The first student reads the first paragraph of their text while the second
listens attentively. Then, this part of the text is discussed jointly: questions are asked, the
meaning and main idea are highlighted, and key concepts are reviewed. Next, the second
student writes the conclusions drawn from this paragraph into the first student’s notebook and
records their surname in the last column. Afterwards, the second student reads the first
paragraph of their own topic, with the first student providingassistance. The partners then
switch roles. In this way, both partners study the second part of the text and become familiar
with two parts of their partner’s material.

Alongside ICT tools, game-based technologies also hold significant potential for
organizing the learning process in inclusive classrooms. However, the specific nature of the
class demands a well-thought-out approach when selecting didactic games. Game technology
can be used as a segment of a lesson (introduction, explanation, reinforcement, practice,
assessment) to activate and motivate students in mastering concepts and topics. Some examples
of didactic games suitable for these purposes are presented in Table 5:

Table 5
Types of Didactic Games
No. Name Description
1 Find the Focuses on the student identifying the error made
Mistake

2 Odd One Out = The student removes the extra item from five pictures and explains the
logic behind the action

3 Lotto Content may include concepts and definitions, formulas and their
names, images and descriptions
4 What’s A whole is shown with missing parts on the card; the student identifies
Missing? the missing part and justifies their answer

The variety of games allows for accommodating the individual characteristics of students
with special educational needs (SEN). For example, for visually impaired students, the games
mentioned above should include images with strong contrast against the background to
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facilitate perception. Additionally, collective group games can be designed to be short in
duration to maintain engagement and focus (see Table 6).

This tailored approach ensures that the learning process is inclusive, accessible, and
effective for all learners, taking into account their unique sensory and cognitive requirements.

Table 6
Types of Games Applicable in Mathematics Lessons

Ne Name Description
1 Mosaic Students must assemble a detailed picture. All parts of the picture are
Game held by the teacher and distributed to groups based on correct task
completion.
2 "Hands" Primarily aimed at developing communication skills. Students are asked
Exercise to draw as many palms of all group members as possible on a sheet of
Game paper, writing terms, definitions, or formulas related to the studied topic

on each drawing.

These games can be applied across all subjects in the natural science and mathematics
fields, and students with special educational needs become full participants depending on the
nature of the game situation.

Different types of pedagogical support are equally important in the process of knowledge
acquisition (see Table 7):

Table 7
Types of pedagogical support

Ne  Description

1 Non-coercive teaching (based on interest, success, and confidence);

2 Lessons as a system of rehabilitation, whereby each student begins to feel
themselves, act rationally, set goals, and achieve them;

3 Content adaptation by simplifying learning material and removing excessive
complexity;

4 Simultaneous engagement of hearing, vision, motor skills, memory, and logical
thinking in the process of material perception;

5 Use of anticipated action foundations (reference signals);

6 Additional exercises;

7 Optimal pacing for complete assimilation, etc.

Tasks for students with special educational needs should be communicated by the teacher
both orally and in writing. The instructions must be short and clear, consisting of a single verb,
and the teacher should be present near the student when giving the task. To ensure the child
understands the task, it is important to ask them to repeat the instructions and explain their
meaning.

Incorporating corrective and developmental exercises during lessons enhances students’
mental processes and fosters the development of cognitive functions, thereby laying the
foundation for successful learning activities. The use of these exercises also helps to alleviate
emotional tension, create conditions for achievement, and support behavioral correction.
Consequently, it enables children to feel more independent and confident in themselves (NAO
Kazakhstan. , 2025).

Recommendations for Mathematics Teachers
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Correctional and Developmental Tasks:

1. Given the numbers 12, 0, 15, 1, 8, 5, 2, 3, 44, divide them according to the following
criteria:

2. — Single-digit numbers
— Two-digit numbers
— Natural numbers in ascending order
In each of the following four sets of words, underline the word that does not belong:
Segment, line, ray, triangle, figure, square.
Centimeter, millimeter, decimeter, length, meter, kilometer.
Ton, centner, mass, gram, pood.
. In Table 8, identify the common properties of the concepts "segment," "ray," and
and list as many differences as possible. This task is aimed at developing comparison

nmn

SoxNouvew

"line,’
skills.

Table 8
Task Appendix

General Differences
properties

Segment Ray Line

Drawing Task Card (with Game Elements). Using the letter values indicated in the table
below, find the value of the expression A — B — C. Write the obtained values in the "Result"
row, and color each part of the picture according to the corresponding result in the table.
For example, in the first column of the table, the student should get the result 13 (seeTable 10).

Table10
Creative Assignment in Mathematics

Letter Values

a 7,7 4,7 14,3 1,3 9,1
b 2,2 1,9 3,2 8,7 29
C 3,94 6,03 |40,76 | 3,7 7,15
Result 1

Color in the
picture

In the picture, the areas marked with these numbers should be colored red. Thus, if there
is a student requiring special education needs in the class, individual assignments can be
organized using the methods described in this section.

There are websites dedicated to analyzing regulatory documents, reviewing textbooks,
and compiling specialized materials for working with students with special educational needs
(Nurmukasheva, 2018; SATR. , 2025; Sorokoumova, 2023; Special Education Portal. , 2025).
Additionally, information dissemination platforms are also operational.

The network of special education institutions in the Karaganda region comprises 29
organizations, categorized by various directions and functions, which are fully detailed on the
official website.

Several textbooks are used when teaching mathematics to students with special
educational needs. The primary one is the general school textbook.
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As an example, an analysis is conducted on the 10th-grade textbook "Algebra and the
Basics of Analysis." According to the textbook’s coding system, tasks are divided into different
levels (see Figure 15).

Figure 15.
Legend of Symbols
NAHIAJAHELIFAH INAPTTEH BEJTLIEP:
“ HaHA MATEPRAITIKN GeRITY CYPaAKTADK
[l — NpaETHKAARE MOHE MLEFAPMALLIILE HYMECTAR
L TAPHXKA MO8y
‘_:;_' M FAPMAMII R ALK, HeMecs EYPpAeriair] mofaphd TAMCRIDMA-
AAP MEH MATEDMANTARD
| asaengeyvain (econtin memyvinmin) Gaos
[ Aeaenmevain (ecentin memyinig) come
Ecenrep:
. dacTanks gomreil
B — opra gesreil
LI HOFaphEl geHred

The first topic in the textbook is “Function, its Properties, and Graph” (see Figure 16):

Figure 16.
Textbook Topic

DY HRUNRR, OHBIH KACUETTEPI KOHE I'PASW

1-6oaln, ©YHERIIHA, OHBIH KACHETTEP! AOHE I'PAGHT]

1.1. DyHKUMUA YFbIMbI XaHe OHbIH Depiny Tacingepi
1.2. Dynkyuansiy xenbip Kacuerrepi

1.3, QYyHKYUUAHLI 3epTTeYAiH KapanankiM Xocnaps!
1.4. DyHkyuAHLIH rpaduris Typnesgipy

1.5. Kyppeni xaxe kepi dyHxumns

L1, yuxunn yrama wone oy Heplay rochoaepl
LLL Qynxuus yresog

'iﬂp"”lri\ll OPTAIR, FLRLJIWMM MON TEXHEXANNI KONTeNen cCazniapmm-
an ﬁl[) MIAMANIEN KNI HIAMAra TOYEJA o4repicin Al Reaaecmipesia,
‘\l NChaWw, Taban ""i".)hu)l'ﬂ('ld X-Ke Tenm wmapiumrs fonen kearen MK
napanaeaeneneaTin pmsTin A l‘K)’H'IJ". ('".',n‘l napanneaennuney Koaesi

Vo= hxt (1)

Problems for this topic are divided into levels: Level A includes problems 1.1-1.10,
Level B includes problems 1.11-1.21, and Level C includes problems 1.22—-1.26. Judging by
the number of tasks, the textbook content is designed for students with average to above-
average academic performance. Level A tasks are aimed at developing fundamental
understanding of the topic and helping students acquire the simplest essential skills. For
students requiring special education, alternative learning objectives are set, and these students
primarily work with Level A tasks. Based on the topic discussed above, a selection of Level A
tasks can be made specifically for students with special educational needs (see Figure 17).
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Figure 17.
Content of Level A Tasks

1.4. A(0: 1), B(1: 0), C(1; 2), K(2: 1), M(2; ~1) nyETeaepinin xaii-

oNCW Y = - ynxuuacKnmn rpaprrine Tricri bosagm?

1.5. 1.13-cyperre xopeeTiaren colxecTiKTepain Xanemon Qynknas-
nw anuTanaw? Kayamrrapsman neraaenacp.

2) u‘ )
nl ( */ 0

1.13-cyper

a) y

\
T

x

()Il

1.6. y=x*-6x+5 PYHRNHNCEIH HAKTHE CAHJAD MMULIHLHXA rpaduKTiy
rocinnen Gepimaep.

1.7, y=x"-6x+5 Ppynxunncun Oyrin cangap musHnnga rpaduxric
recianen Gepinaep.

1.8, y=x*6x+5 pyurusncrn D={-1; 0; 1; 2; 3; 4; 5; 6} munimnrnnn
KecTeaix tocinasen Gepinyep.

For this topic, students are required to master the simplest operations using definitions.
Textbooks and instructional-methodological kits designed for special education are
recommended based on students’ specific diagnoses. Currently, mainstream schools offer
educational materials tailored to students with special educational needs across several
directions. An analysis is conducted of textbooks intended for students with intellectual
disabilities (see Figure 18).

Figure 18.
Textbook Cover

Cynefimenoea P & wane TB.

IMaTemMaTHEa ApHalbl MEETEITERTIH
MATEMATHMKA (CHHHOTapOHE) zepge byspnucraps bap 10-
CEIHEIN OFFIUIEapEHA ApHauFal oFIeE /S P A
Cynefimenoea, . I Enuceesa, C. I Ilaprancsa —
Anmarer «DEED opranmren: JFIILC, 2022 — 172 &

10

Chilkn

The inside cover of the textbook includes the legend of symbols, a description of the
textbook, and information about the authors (see Figure 19).
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Figure 19.

Textbook Information
WapTe Genrinep:
@ - sypaeniniri Tesed AaHrafnen Tanceipma
= Kypaeniniri oprawa pesrainar TancspmMa
MATEMAT”KA @ = KyPEENinir seoFapel oaHrsRner TanceIpMma
|- epemenen
= = = | — TaHGaHkl TAHOEA HeHEe KO

APHaREI MEKTENTERAH ([CeHBINTARASIH) —
zepne GyasnsIcTapel Gap 11 = HEFOAATTHIK SCanTep
10-ChIHBIN OKYLWUBLNADMHA ApHaNFaH OKYNbIK, .
# | = CHaFBIL N KApBIMGALLITE KONoAH

Kamacran PeonyGnakacsifb-,
DRy -3F ETyY MAHWCTENIN $OsIHFaH

Cynesmenosa P. A. maHe T.6.

CB0 MaTemarvka. ApHARL MEKTENTSPOIH, (CeHETTapasH) 3apns Gy-
SLNLCTA0E Gap 10-CelHbIN OHYWEINEDEHA SpHENFaH ORIk, &
P. A Cymeawescea, M. I. Emcesea, G . Mapeassocea. - Anwvars:
=AEED opranesei- MG, 2022, - 172 4.

The content of the textbook is compared with the standard textbook for general secondary
education students, "Algebra and the Basics of Analysis."
The first topic of the Grade 10 textbook designed for students with intellectual disabilities
begins with the topic shown in the following figure (see Figure 20).

Figure 20.
Textbook Material

1-AEH 1 000 000-FA OEWIHN CAHOAPAOLIH,
HY¥MEPALIMACHI
M 12, Tameuapgsc canpaonsl Lpadspran was.
MAET] Hy3 CERCEH MbiH, OH:
BEC HYWE OH WL M, GO
WL 03 #AUMBIDME €Ki MEBIH, annsIc Y
TOKCEH TOFBIS MbiH YU #0y3 0ec;
Y3 MIbIH, FOMBIDMA Ceria:
FETE HOYE MOETI MEBIH CEria *ya OT=IEa maTi.
12, OenTepra KecTe Ceis. TemMaHner caHapabl KecTare ®as:
1) 9. 612, 786 456, 4891 2803, § 347. 34, 100 000, 632, &81;
2) 5401, 704 501, 3, 88 000, 29, 1 000 000, 497 321, 9993, 5.

EBipTarHgans
ExiTantans
YwTantans
TepTrarGans
EBecTantanb
ANTEMaEHGENE
HeariTanSans

Sp canOsl Dbl

(=1

The next topic in the textbook is "Lines, Curves, Broken Lines, and Segments" (see
Figure 21).

Figure 21.

Textbook Material
FrEECOMETFMANBIK MATEPHARN
TY3Y, KHCEIH, ChHLIK, CLIGEIKTIAPR MeH Kecinai
@ 13, Ecke Tycip!

Ceiasnw, — Gyn Gipidi4, apTeaseH Gigi SipEoinienad opHa-
REDKEH, KESN YK TENSEO0SH KYDEMNEIH FEorMaT AN, hurypa

MaoreTRUFNEIK, CEESBIKTADOGLIH, YU Tyod Sonagbl.

CrasKkTap Typi Meacan
Tway

LG, r/-’—‘}
‘-q___._r--—'——-—-———-—"’ﬁ"

ChiHbIK, W
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By examining these two topics, it becomes evident that for students with the
aforementioned diagnoses, the subjects "Algebra and the Basics of Analysis" and "Geometry"
are taught as a single integrated subject. Additionally, there is a significant difference in the
scope of topics and materials covered.

For such students, a methodological guide is provided alongside the textbook (see Figure
22).

Figure 22.
Methodological Guide

Cyvnefimencea P A TG,

C20 Marematura. Jepne GysEALCcTapE Dap

Cananapra apHalFaH apHalE MEKTeITEROIH
MATEMATHUHA (cHEHOTapOHE) 10-cunEnbuEa apHEanral
apicTemens kypan f B A Cynefmenosa, H T
Enuceera — Anmarer « 2EED opraneires SEIIIC,
2022 — 56 6.

10....

The methodological guide was also analyzed for this diagnosis and for the same 10th-
grade students (see Figure 23).

Figure 23.
Description of the Methodological Guide

MATEMATWKA

3epoe GysbinbIcTape Bap Gananapra apHanNFaH

HPHEAE MEKTENTEPAIH (CEIHENTAPARH) 10-CeiHbGRHA Cyneamerosa P. A, 7.6

apHanrad splcTameni kypan £90 MaTemartvea. Jepge GyssinucTaps Gap Gananapra apHanNfEH ap-
Ml MeETEnTRRNM (CeMunTapasg) T0-cumabbina apuantan
anjeTamenik ypan/ P. & Cynadrenoes, M. 1. Emscessa — Ansarsi:
AbifE G, HE2. — 5R
Kasakeran PecnyBnukackivey «DEED optanmrmi WG, 2022, =58 6

Oxy-arapTy MMHUCTENIN YCBIHFaH MaremaTia naHi GOARHILE ORy-ajcTEMENIE KELIBHAAMN ANjCTEMERiK

HyCKAYNAR 10-CrlHRNTAF R HEHIN 3Esin-0f ceeicTin Gap oRilminapne
OHETY VOSMHCIH yMEMIACTEHPYIS MYFENIMIES REMEK $5008TY MBKCITHHAA
KypLInraH,  SjcTesssnin  HyckayNapaa  CRVNWHTE  naddanadyrs,
MATEMETHES KyDCHHER Herlar GaniMoepiH okyFa. KypCTH HOCNApNEYFa
yeesLmaap Bepinred

Bnjctemeni keweHal sspae naMy ByapnsicTaps Gap oRyULINapOL
OHETYOH YAEMLSCTEPYLIH KE3 HENMEH HYCKECHIMGE, BPHEaHE MEHTENTE,
sanne Binim Geperiv sesrenting agHane CoinpBon g, sanne Binim
BapaTii MEKTENTIH BASTTEN ChHHBLIHGE NERAANaHY YoHHLNANL.

The content of the methodological guide includes the topic, learning objectives, and
number of hours. The full version of the special textbook and methodological guide is available
on the dedicated website. Under the class objectives for the lesson topic, it is required to specify
individual goals for students with special educational needs (SEN). It is also important to note
that individualized education plans (IEPs) and differentiated tasks designed for such students
should not exceed Level A in difficulty. While working with general education students,
attention must also be given to students with SEN. Assessment criteria are similarly
documented when developing individual learning plans. During classroom activities, various
types of work are naturally carried out (see Table 17).
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Sample Assignment

Tanceipyma 1. ATMAaTs 0OIEICEHIATE Ke3deHc0K
aTbIHFAH 25 aYEUTJAFhl XaJIbIK CaHBIH 3epTTey
MEBIHAHIAH HaTIDKe Oepei:

2680 | 2805 2700 2050 2760
2030 | 2430 2990 2795 2170
2045 2430 2990 2795 2170
2095 2786 2545 2869 2890
2590 2712 2120 2086 2775

a) KHITIKTiH apatbK KecTeciH Ka3bIHEI3
(2150 agammzaH bacTam, apatklk
Y3BIHIBEFERE 150 a1aM eTim ambHE:);

b) rHeTOrpaMMaCHH TYPFEI3EIHEL.

S -
—— -~ E’ wane AHANN3
0 i IOl e BACTAMANAPBI
RNy = =T
R s '

If such tasks prove too difficult for students with special educational needs (SEN), they

are given simpler tasks involving reading the provided information and performing basic

operations according to their level. Since one of the key goals in working with SEN students is
their social integration, it is essential to involve them in group work as well. Therefore, as a

subject teacher, group work was organized during the lesson (see Figure 30):

Figure 30.
Group Work Assignment
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The content of paired work organized with SEN students in the class covered by the
Individual Education Plan (IEP) is shown in the following figure (Figure 31):

Figure 31.

Content of Paired Work
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Thus, an example of working with students with special educational needs (SEN) in
grades 10-11 has been analyzed. Additionally, a survey was conducted among teachers and
parents of general education institutions to identify issues related to working with students who
have special educational needs.

As part of the research focused on the practical application and methodological analysis
of the topic, a roundtable discussion was conducted across five educational school-centers in
Karaganda. The event brought together teachers working with students with special educational
needs (SEN) and 3rd- and 4th-year university students. The roundtable was held under the
theme “Methodological Features of Working with Students with Special Educational Needs in
the Teaching of Mathematics.” During the session, senior students shared the challenges
encountered during their teaching practice and received professional guidance and
recommendations from experienced educators.

In the 2024-2025 academic year in collaboration with the Faculty of Professional
Development at E.A. Buketov University, a specialized training course*“Using Interactive
Educational Platforms in the Learning Process” was organized. This course was dedicated to
examining and implementing interactive platforms designed to improve teaching effectiveness
and enhance student learning outcomes.

During the research process, particular emphasis was placed on ensuring alignment with
the learning objectives of secondary school mathematics and strict adherence to the principles
of inclusivity. The methodology was evaluated in terms of its structural coherence, systematic
implementation, accessibility and simplicity of instructional materials, and the integration of
innovative elements. The effectiveness and efficiency of the approaches were continuously
assessed at various stages of implementation.

The evaluation of the methodology was based on the following criteria: development of
mathematical thinking skills among students with special educational needs (SEN); availability
of practical outcomes supported by empirical evidence; analysis of the level and quality of
differentiation; provision of tasks appropriate to students’ individual readiness levels; use of
supportive tools, such as concrete models, visual aids, and technological resources; application
of methods enabling students to assess their own learning progress; well-defined and
systematic feedback mechanisms; availability of specialized equipment or viable alternative
resources; integration of modern pedagogical technologies, including ICT, gamification
elements, and multimedia; utilization of objective methods for evaluating student performance;
inclusion of self-assessment and peer-assessment practices; opportunities for reflection by both
teachers and students.

The practical implementation of these methodologies confirmed their relevance,
effectiveness, and necessity in inclusive mathematics education.

In general secondary schools, instruction for students with special educational needs is
carried out primarily using standard textbooks, supplemented, when necessary, by specialized
educational resources. However, to ensure full comprehension and mastery of the material, it
is essential for mathematics teachers to carefully select and adapt teaching methods and
strategies to meet the diverse needs and abilities of learners.

Conclusion

The assessment of student progress is closely connected to the jointly defined goals of
teachers, parents and specialists. When aims are realistic and structured within targeted
educational domains, assessment becomes an effective tool for adaptive teaching rather than a
formality. Successful progress tracking for students with special educational needs requires
clear task-setting, use of resources and specialist support, continuous monitoring, and
transparent communication with families and school administration.
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Effective assessment should be based on individualized education plans that translate
broad curricular aims into measurable objectives. It needs to combine formative and summative
measures, draw on multiple sources of evidence such as teacher observation, ICT-based data
and self-assessment, and ensure documentation is accessible to parents and professionals.

The study confirmed the importance of activity-based methods, ICT tools and adapted
curricula. Alternating structured tasks and collaborative formats increased engagement, while
digital resources improved accessibility and broadened teaching options. Practical classroom
work showed that combining these approaches enhances both academic results and
participation of students with special educational needs.

Limitations include the modest sample and the focus on mathematics. Future research
should expand to other subjects, evaluate long-term outcomes and integrate indicators of social
inclusion and student well-being. Overall, the methodological strategies outlined here
demonstrate strong potential to raise the quality of inclusive education, provided that
evaluation, professional training and collaboration among stakeholders are consistently
maintained.
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