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METHODS OF TEACHING VOCABULARY OF A SECOND LANGUAGE:
LINGUODIDACTIC ASPECTS

Abstract. In the context of multilingual education in Kazakhstan, the study of a second
foreign language takes on special significance since the formation of a multilingual personality
is an important direction of the language policy in Kazakhstan. University teachers face the
issue of updating the methodology of teaching a second foreign language within the allocated
hours for this discipline. The article is devoted to the study of some methods of teaching the
vocabulary of a second foreign language to students with the state language of instruction. The
article discusses the linguodidactic principles of teaching vocabulary and word formation of
the German language, such as morphological, lexical and conceptual differences between the
Kazakh and German languages. These features affect the selection of active vocabulary and
require the use of methods that facilitate the process of mastering vocabulary. The purpose of
research is to study effective methods of assimilation of lexical units and methods of word
formation in the German language. Specific attention is paid to the importance of considering
cognitive and linguacultural phenomena when choosing methodological approaches that help
adapt the learning process to students. The article presents three effective methods identified
through testing during the experiment: contextual learning, the method of interlinguistic
associations and contrastive analysis.

The results of the methodological experiment display the efficiency of the proposed
methods for the formation of an active vocabulary in the experimental group compared to the
control group. The use of these methods allows to reduce the level of difficulties that arise
while studying vocabulary in German and contribute to the successful implementation of new
lexical units and word-formation models.

The novelty of the study lies in the adaptation and testing of these methods in the context
of Kazakhstani multilingual education. The results of the study have practical importance and
can be used in the preparation of curricular, massive open online courses and teaching aids for
students with the state language of instruction.

Key words: teaching vocabulary and word formation, linguistic aspects, contextual
teaching, cognitive approach, interlinguistic associations

Introduction

In the context of a multilingual society and rapidly developing global socio-economic
transformations, knowledge of one foreign language becomes insufficient. The language policy
of the Republic of Kazakhstan also reflects the intention to develop a multilingual personality
who speaks several languages (State Program, 2019). The importance of communicative
intercultural competence for professionals across different levels and fields is increasing due
to the expansion of international cooperation. Proficiency in foreign languages and their
practical application are becoming valuable assets in the professional sphere. A review of
scientific studies conducted by both domestic and international research highlights the growing
significance of second foreign language instruction within the framework of multilingual
education.

The act of teaching vocabulary and word formation in the context of a second foreign
language seems to be a very complex and multifaceted process that requires not only the
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concentration of certain linguistic, psychological, cognitive and other competencies, but also
linguocultural, cultural and background knowledge (Fulcher, 2003). For students with the
Kazakh language of instruction, this task is complicated by interlingual differences between
the native and foreign languages such as Russian, English and German, and possibly others as
well. The problem of teaching a second foreign language (FL2), using German as an example,
is developing rapidly. An analysis of the studied literature shows that teaching FL2 and other
subsequent languages differs significantly from teaching the first foreign language (FL1).

For the formation and development of skills in FL2, linguomethodological,
linguocultural, sociolinguistic, and other linguistic and methodological prerequisites are laid
(Hymes, 1972: 272). Thus, the effectiveness of mastering FL1 demonstrates the following
indicators:

- experience of learning a foreign language has been acquired, i.e. educational
experience.

- speech experience has been formed, i.e. the ability to switch from the native language
code to the studied one.

- linguistic thinking has been significantly developed.

- language guesswork and language intuition have been developed.

- mechanisms of self-assessment and reflection have been developed.

Despite the above-mentioned indicators, there are a number of difficulties that arise when
studying FL2:

- weak authentic content of teaching aids for students in FL2,

- lack of domestic teaching aids taking into account students developed linguistic and
educational experience,

- the existence of interfering linguistic phenomena of the Russian and English languages,
including an educational multilingual environment.

In recent years, the teaching of German in secondary schools and universities in
Kazakhstan has gained popularity, driven by public demand, bilateral cultural cooperation. The
effectiveness and success of multilingual education depended on the integration of is
components trough shared methodological principles (Bim, 2001). In this study, we follow the
principles of second foreign language teaching outlined by the German linguist G. Neuner
(Neuner, 2003). According to his concept, five basic principles are distinguished in the context
of multilingualism: the principle of cognitive comparison and discussion; the principle of
conscious learning; the principle of the content of the educational material corresponding to
the interests of students; the principle of orientation to the text and the principle of saving time
in the educational process. These principles holistically reflect the consistency that must be
taken into account when teaching a foreign language.

Since in our study the main aspects of learning are teaching vocabulary and word
formation, we consider different points of view of the authors dealing with this problem.
However, the methodology of teaching a second language does not sufficiently highlight how
important and necessary it is to consider the influence of FL1 and the native language.

In teaching vocabulary and word formation of FL2, problems arise for both teachers and
students. At this stage, reflection plays a crucial role in expanding foreign knowledge, as
students compare the studied languages, explore auxiliary tools for mastering German
vocabulary and structure, and analyze their learning strategies to avoid incorrect borrowings
from English or Russian expressions. It is essential that reflection is not overly concise,
allowing learners to fully grasp the comparisons they make, their rationale, and the conclusions
they draw. The principle of cognitive learning makes students be active participants in the
learning process. Intrinsic motivation in studying FL2 affects the students’ purposeful search
for their own strategies for learning a new language, the search for linguistic patterns of the
second FL2, the use of previous knowledge and experience, skills and abilities (Ballweg, 2005).
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Since we believe that cognitive approaches must be considered FL2, in particular vocabulary
and word formation. Therefore, in our study we touch upon the principle of cognitive learning.

Teaching German as a second foreign language has its own traditions and history,
however, the process of teaching FL2 requires methodological research in this area, since it is
not oriented towards students with Kazakh as the language of instruction and for whom German
is the third language. When acquiring a second foreign language, mastering the strategy of
comparative analysis is essential for developing speech skills and competencies. In the process
of learning German grammar after English, the application of comparative methodology
becomes indispensable. Given the linguistic proximity of both languages within the German
family, a systematic contrastive approach facilitates the identification of structural and
functional correspondences, enhancing grammatical awareness. Moreover, this strategy allows
learners to leverage their prior linguistic knowledge, optimizing cognitive processing and
accelerating language acquisition. Consequently, integrating in the development of both
linguistic competence and metalinguistic awareness. (Dornyei, 2014).

However, the relevance of this study lies in the fact that the problem has not been
sufficiently studied in Kazakh linquodidactics, especially when teaching German as a second
foreign language and is due to the requirements of high-quality preparation of students studying
German for intercultural communication and the need to develop a scientifically sound
methodology that takes into account both the didactic principles of teaching a foreign language
and the specifics of studying German the presence of cognitive experience gained in the
learning process FL1.

Thus, taking into account the identified contradictions and the lack of teaching materials
adapted to the multilingual context, the present study aims not only to determine effective
methods that facilitate the acquisition of German vocabulary and word formation as a second
foreign language, but also to analyze the linguistic and cognitive barriers that impede this
process. In this regard, the study addresses the following research questions: (1) What
difficulties most significantly complicate the acquisition of German vocabulary by Kazakh-
speaking students? (2) Which methods — contextual learning, interlinguistic associations, or
contrastive analysis — prove to be the most effective in mastering vocabulary and word
formation? (3) How can these methods be adapted to the conditions of multilingual education
in Kazakhstan?

Literature review

Foreign authors Jack C. Richards, Theodore S. Rodgers (2001) in their works emphasize
that vocabulary is a central component of language and is of great importance for a foreign
language learner, since without sufficient vocabulary it is impossible to communicate
effectively or express thoughts, vocabulary plays a key role in the process of language
proficiency.

Tirado R. notes that it is not enough to learn a language; it is important to know its socio-
cultural reality, reflected in words, and understanding the development of language and
consciousness are connected at the cognitive level (Tirado, 2019).

“The sociocultural perspective sees a language not as a static set of rules but as a system
that is deeply intertwined with learners’ social practices and interactions” (Johnson, 2009). This
suggests that vocabulary learning goes beyond memorization and rules to emphasize
interactions in culturally significant contexts. This informed the choice of vocabulary teaching
methods in our study, allowing learners to connect vocabulary learning with relevant social
practices rather than isolated lexical items. This is in line with the need for methods that
integrate Kazakh cultural context when teaching FL2.
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Based on N.A. Shchukin (2004), teaching of foreign languages requires students to
master the cultural life of its speakers, without which adequate participation in intercultural
communication is very difficult.

“From this point of view, the purpose of language education changes. Now perfect (at
the level of native speaker) mastery of one or two and even three languages spoken separately
from each other is not goal. The goal is developing a linguistic repertoire in which all linguistic
skills have a place” (Osiyanova, 2005). According to her statements, modern language
education should focus on knowledge of several foreign languages. The goal of language
education is to teach foreign languages in interconnection with each other. It is necessary not
only to start learning a new foreign language, but also to improve the previous one. L.M.
Borisenkova notes that “the influence of the first foreign language on the study of the second
can be both positive and negative. In any case, it affects knowledge, skills, memory,
communicative abilities of the individual, the awareness of the use of a particular construction”
(Borisenkova, 2009). Based on U. Weinreich, the interaction of language systems in the process
of studying two different languages in an educational environment is expressed in a deviation
from the norm and the system of the second language under the influence of the first language,
or the native language (Sycheva, 2015). A similar idea was expressed by the author T.A.
Pustovalova: “thus, the perception of a linguistic unit is perceived through the prism of the first
foreign language or one’s native language when it is involved in two or more linguistic
systems” (Pustovalova, 2014). Galskova (2009) notes that “the formation of lexical skills and
abilities does not involve only taking into account information of a formal-structural nature,
but also knowledge of situational, social and contextual rules, which adhered to by native
speakers” (Galskova, 2009). This aspect is emphasized in this study, and we adhere to this
point of view.

O.A. Dorokhova asserts “mastering vocabulary when teaching foreign languages is of
system-forming importance” (Dorokhova, 2014). She emphasizes that the problem of
developing lexical skills is a key aspect of foreign language instruction and one of the most
important in teaching a foreign language and mastering vocabulary has a system-forming
significance, since it is in vocabulary that the meanings are embedded that encourage
communication between individuals. In her work, she highlights the following aspects such as
lexical knowledge. It is an important part of cognitive activity of students and provides a solid
lexical basis for language acquisition. The acquired knowledge about various aspects of a
foreign language affects the correct choice of the appropriate meaning of a foreign language
word from its entire structure to express the specified concept the ability to combine lexical
units with each other the ability to express thoughts with exiting lexical structures.

Lexical units in foreign language teaching mean nothing more than a certain set of lexical
material, both productive and passive, allowing one to demonstrate the development of
language competencies. That is why learning a second foreign language plays an important
role in the development of a linguistic personality.

However, the relevance of this study lies in the fact that in Kazakhstani linguodidactics
the problem has not been sufficiently studied especially in teaching German as FL2. This fact
is due to the requirements of high-quality preparation of students studying FL2 for intercultural
communication and the need to develop a scientifically based methodology that considers both
the didactic principles of teaching a foreign language and the specifics of studying FL2. It
consists in the presence of cognitive experience gained in the process of learning FL1.

Modern educational and methodological complexes, textbooks and self-study guides for
the German language available on the Kazakhstani market are mostly designed for learners
who are starting to study the language from scratch. However, they do not take into account
students accumulated academic and linguistic experience, as well as the interference influence
jo previously learned languages, particularly Russian and Englich. In the context of Kazakh-
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medium education, German is the third language, which requires specialized methodological
approaches. Therefore, the key objective of this study is so identifying effective methods that
contribute to the successful acquisition of German vocabulary and word formation as a second
foreign language for students with Kazakh as their language of instruction.

Although multilingualism and second foreign language acquisition have been extensively
studied, the Kazakhstani context remains underexplored in international linguodidactic
research. This study seeks to address this gap by combining cognitive and intercultural
approaches with the practical insights of domestic scholarship. In doing so, it contributes to the
global discussion on models of multilingual education and offers a new perspective on
vocabulary instruction in higher education.

Methods and organization of research

The study was conducted during one semester with participation of 68 students of
specialty “Foreign language: two languages”. The experimental group (n=36) was trained using
three methods: contextual, interlinguistic, and contrastive, while the control group (n=32) was
trained using a traditional program. The program included work with text, tasks for recognizing
and using words productively, analyzing internationalisms and comparing grammatical
structures. At the ascertaining stage, an entrance lexical test was conducted. The nonparametric
Mann-Whitney U-test was used for statistical verification.

During our study, the observation method was formed at the initial stage, allowing us to
record the types of lexical work and tasks that are the most effective for students with the
Kazakh language of instruction. This method was used to identify the effectiveness of tasks
and exercises that contribute to the acquisition of both active and passive lexical vocabulary.
During one semester, the educational process was observed in the control and experimental
groups, the results of which demonstrate certain aspects for further research at subsequent
stages. The method of comparative analysis in the study of vocabulary and word formation of
the German language in relation to the Kazakh language, which involves a thorough
comparison of language units and structures, was used at the final stage, due to this method it
was possible to identify both similarities and differences that contribute to the successful
acquisition of vocabulary and word formation by students with the Kazakh language of
instruction. To compare the level of proficiency of the control and experimental groups, the
Mann Whitney U-test was used at the ascertaining stage. The experiment was conducted during
the 4" semester of 2023-2024 academic year. The chosen period and duration of the experiment
were dictated by a number of conditions. Since the second language is introduced, according
to the curriculum, from the second semester of the academic year, the formation of students’
lexical baggage in the second foreign language requires a certain amount of time.

One of the factors that directly and indirectly influence students’ vocabulary usage is the
time and number of credits assigned. In this semester, 45 credits are allocated for studying the
second foreign language, which is not enough to master the stated level in the syllabus, thereby
once again proving the need to use effective methods for learning vocabulary within the stated
number of credits. The use of these methods allows to understand which aspects of vocabulary
and word formation cause difficulties for students, what potential difficulties they encountered
when studying German, and on this basis, practical tasks and work programs can be developed
that take these features into account and correspond to Kazakhstani realities.

Research results and discussion

The acquisition of vocabulary in a foreign language is one of the central components of
the language learning process. For students with Kazakh as the language of instruction, this
process is accompanied by a number of linguistic challenges caused by the structural and
typological differences of the languages being studied. Among the key difficulties are:
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- phonetic differences: one of the first difficulties that Kazakh-language students
encounter when learning vocabulary in German is phonetics. There are significant phonetic
differences between Kazakh and German, which makes it difficult to correctly perceive and
pronounce new words. German has a number of sounds that are absent in Kazakh, for example,
[, [¢], [€:]. This leads to problems with the perception and pronunciation of new words. For
example, for students with Kazakh language of instruction, the sound “ii” in the German word
miissen may seem difficult, since there is no similar sound in Kazakh; sounds specific to
German, such as [¢] (0) and [y] (ii), are not present in Kazakh and Russian, which makes them
difficult to articulate. In German, stress often falls on the first syllable of a word, whereas in
Kazakh it mostly falls on the last syllable: “Parkplatz” (parking), “xanam”™ (pencil).

- morphological differences: Kazakh is an agglutinative language, while German uses
inflectional morphology. This leads to difficulties in understanding the word-formation
patterns of the German language, especially in such aspects as verb conjugation and noun
declension. For instance, Kazakh uses suffixes to express cases and tenses, while German may
use articles and changes in the root part of the word for this purpose (for example, Haus -
Hduser).

Students with Kazakh language of instruction have difficulty mastering the concept of
gender and case, which is an important part of German grammar and vocabulary. German has
a complex system of declensions (Table 1): “der Hund” (dog) — “des Hundes” (genitive case).
Kazakh uses case endings without changing the stem: “ut” (dog) — “urriH” (genitive case).
Table 1 shows some examples:

Table 1
Some lexical aspects of declension and plural formation in the German and Kazakh
languages

Examples in German

Examples in Kazakh

Glas — Glaser

Baum — Bdume

Tuch — Tiicher

Kuss — Kiisse

Buch - Biicher

der Vater — des Vaters

der Freund — des Freundes
das Gericht — des Gerichtes
das Kind — des Kindes

der Mann — des Mannes

CMaKax — CmaxaH
azawl — azawmap
opamain — opamanoap
cyuicy — cyuicy

Kiman — Kimanmap

oKe — IKeHIH
0oc-0ocmbly

magam — magamHuly
bana — bananviy

ep aoam — ep a0amHbly

- lexical difficulties: the German language has many compound words (Composita),
which can be difficult for students accustomed to a different word formation system.

The German language is known for its highly developed word formation system, which
relies heavily on prefixes, suffixes, and compound words. For students with the Kazakh
language of instruction, where word formation is based on the agglutinative principle,
mastering the German morphological system causes significant challenges. Richards’s work
shows that successful word formation learning requires a systematic approach with an
emphasis on regular repetition and practice (J. C. Richards, 2001: 76). For example, the word
Donaudampfschifffahrtsgesellschafiskapitdn is a long compound word that is difficult to
understand and remember. For example, the word “Lebensmittelgeschéft” (grocery store)
consists of three components: Leben (life), Mittel (means), Geschdft (store), which requires
analytical skills. For example, the word “FuBlballspieler” (football player) consists of three

10
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parts: Fuf3 (leg), Ball (ball) and Spieler (player) (Table 2). For students with the Kazakh
language of instruction, this can be difficult because the Kazakh language rarely uses such
compound words. It is important for students to learn to recognize the constituent parts of such
words, which will facilitate the process of their acquisition. Examples of the formation of
compound nouns in German and their translation into Kazakh are demonstrated in Table 2.

Table 2
Examples of the formation of compound nouns in German and their translation into

Kazakh

Compound nouns in German

Equivalents in Kazakh

das Lehrbuch

die Sommerferien.
der Parkplatz

die Taschenlampe
der Schreibtisch
der Geschirrspiiler
der Zahnarzt

der Fahrstuhl

die Wohnungssuche
die Sprechstunde

OKYIbIK
JHca32vl 0emManbic

mypax

ycmen wamvl

arcasy yemeini

BIOBIC JHCYEBIUL

mic Oapieepi

Komep2iu

namep izoey
KOHCYIbMAayus cazammapbi

- prefixes and suffixes in German play an important role in the formation of new words
and changing their meaning. For example, the prefix be- in the word bekommen (to receive)
changes the meaning of the root kommen (to come), the prefix ver- in the word verstehen (to
understand) changes the meaning of the root stehen (to stand) (Table 3). Kazakh students
accustomed to agglutinative morphology need time to adapt to this word-formation system.
The table 3 shows some examples of this aspect of word-formation in German:

Table 3
Prefixal formation of verbs in German and their equivalents in Kazakh

Examples in German Examples in Kazakh
gehen acypy

eingehen Kipy

ausgehen cepyenze ublay
aufgehen KYH KO3IHIH WUbI2Y
losgehen Kemy

vorgehen bapinen anda sxcypy
nachgehen bipeydiy cOybIHAH AHCYDY
heimgehen yuiee Kaumy
weggehen Kemy

vorbeigehen omin kemy

The German language has separable and inseparable prefixes of verbs, which can also be
difficult to learn. For example, the verb aufstehen (to stand up) includes the prefix auf, which
is separated in the sentence, creating new syntactic requirements. This frame construction in
sentences is unique to the German language. For example:

Der Schiiler steht jeden Morgen um 7 Uhr auf.

Oxywl ap manyepmen cazam T-0e mypaobi.

Sie haben keine Fahrkosten, deshalb geben sie nicht so viel Geld aus.

Onapoviy 4o aKblChbl HCOK, COHOLIKMAH KON AKULA HCYMCAMAUObL.

11
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For our experiment, we analyzed three methods used to improve vocabulary acquisition
and word formation. Contextual learning is one of the most effective methods for vocabulary
acquisition. According to the research of N. Chomsky (2002), new knowledge is better learned
if it is integrated into an existing cognitive structure through context. Contextual learning not
only uses context, but also emphasizes personal, social and cultural contexts of the learners.
This method considers the cognitive, emotional and sociocultural factors that influence
vocabulary acquisition. For example, the research of P. Bimmel (2000), B. Hufeisen (2005)
emphasizes the importance of contextual learning, in which students associate new words with
specific situations or images, which makes them much easier to remember and use in speech.
Therefore, for students with the state language of instruction, it is necessary to use materials
from everyday life that illustrate the use of German vocabulary. For example, dialogues that
include a description of traditions may be more understandable and memorable for students.

For students with the state language of instruction, contextual learning can be particularly
useful when learning German vocabulary and word formation.

Contrastive analysis enables the examination of both the differences and commonalities
between the linguistic systems of FL1 and FL2. This approach facilities more effective
acquisition of new vocabulary and word-formation patterns by allowing students to compare
language structures and apply previously learned rules. For example, comparing English and
German compounds such as “breakfast” and “Friihstiick” helps to better understand word
formation in German.

The method of interlinguistic associations, based on the search for similarities between
linguistic units of FL1 and FL2. Many words may have common roots and similar forms
(internationalisms), which makes them easier to remember. For example, words with Latin
roots, such as “information” in English and “Information” in German, may be easier for
students to perceive.

To consolidate vocabulary and word formation rules, practical tasks using the word in
context can be used. They can create sentences or short texts using both FL1 and FL2 lexical
units. For example, students work with texts that include new lexical units in German and
already known ones in English to create a common meaning. Using the above methods helps
to integrate the study of FL2 vocabulary and word formation through existing knowledge of
FL1, which makes the learning process more effective and accelerates it.

During the study, a methodological experiment was conducted, in which 68 students of
the educational program “Foreign Language: Two Foreign Languages” took part at the
ascertaining stage. Both groups were determined on the basis of rating control indicators of the
discipline “Second Foreign Language (B1)”.

The application of statistical significance testing the non-parametric Mann-Whitney U-
test method in mathematical statistics confirmed the results of the control and experimental
groups. This test demonstrates the lack of significant differences at the ascertaining stage of
the methodical experiment between the control and experimental groups. The statistical data
for this criterion are presented as follows:

U=n1*n2+—nx*(T;X+1)—Tx

The total rank sum for the experimental group is 386, while for the control group, it is
441. Let us denote the largest sum by T,, = 441.

The test statistics enable us to formulate hypotheses:

Ho: The level of the feature in group 2 is not lower than the level of the feature in group

H1: The level of the feature in group 2 is lower than the level of the feature in group 1.
Using the proposed formula, we received:
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Uemp=512

Thus, Ucrie = p < 0,01, p < 0,05, as a result, statistics show samples of insignificant
differences Ho (null), which proves that the experimental and control groups are homogeneous
at the ascertaining stage. The obtained empirical value Uemp (512) is in the zone of
insignificance.

Thus, it was proven that at the ascertaining stage the experimental group did not
outperform the control group in terms of vocabulary acquisition. The monitoring results
presented in Figure 1 clearly demonstrate the levels of vocabulary proficiency in the CG and
EG at this stage.

Figure 1

Results of monitoring the acquisition of lexical units according to the language level
(B1) in the control group and in the experimental group at the ascertaining stage of the
methodological experiment

control group 40 experimantal group
33 42
40 57 50
30 - 40 29 29
-/
20 30
20
10
10
. 0
low average high low average high

The low rate in the control group (33%) and in the experimental group (42%) indicates
that the classes used methods that did not take into account cognitive aspects and did not
contribute to the effective acquisition of vocabulary at this stage of learning.

To evaluate the effectiveness of the aforementioned methods, a final test was
administered to the students of the experimental group to identify the approaches that
contribute to the successful acquisition of German vocabulary (Figure 2). The effectiveness of
the proposed methods is reflected in Figure 2, where the contextual method takes the leading
position, thereby once again proving that vocabulary acquisition is successful when learning in
context, rather than memorizing individual lexical units.
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Figure 2
Monitoring data of test assignment results of students in the experimental group,
containing assignments using the listed methods (n=17)

Methods of teaching vocabulary and word formation

19%

= contextual method
= interlinguistic association method
method of contrastive analysis

During the observation of the educational process, our research study revealed that the
main problems for students are memorizing new words and using them in the right context.
There are also difficulties in the Kazakh and German languages. As for word formation, there
is a difficulty in understanding German phraseological units, which is associated with cultural
and linguistic differences between Kazakh prefixes and suffixes and difficulties in forming
compound words. The use of verbs with separable and inseparable prefixes also causes
difficulties for students. The results of the final tests according to the thematic plan of the
syllabus demonstrated that the acquisition of vocabulary is more effective in tasks where the
contextual method is used (56%), which confirms the importance of the cognitive approach to
learning. The results of the use of interlinguistic associations (25%) and the method of
contrastive analysis (19%) in tests also confirm the effectiveness of these methods for acquiring
vocabulary in the educational process for students with the state language of instruction.

At the final stage, test tasks were developed in consideration of the above-mentioned
methods in order to determine the effectiveness of these methods for mastering the lexical
vocabulary of the corresponding level of training. The sets of tasks and exercises developed
within the scope of the topic “Studium im Ausland” according to the thematic plan of the
syllabus were tested and consolidated in the experimental group. In order to summarize the
feasibility of using the above methods, a final cut was conducted, which was presented in the
form of test tasks with 4 answer options.

The monitoring data on the level of vocabulary acquisition in the control and
experimental groups at the final stage are presented in Figure 3.
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Figure 3
Comparative table of monitoring the acquisition of vocabulary in the CG and EG in
percentage terms at the final stage of the experiment

control group experimental group
40
53
40 33 60 _—
27 — 50 35

30 40 .
20 30 12

20
10

o

0 0
low average high low average high

The data presented in the figures reveal certain differences in vocabulary acquisition
among students in the experimental group where the above-mentioned methods were used. At
the end of the methodological experiment, no significant changes in the acquisition of
vocabulary were found in the control group in accordance with the statistical process. On the
contrary, the experimental group demonstrated an increase in high and average levels (Figure
3).

The results of the study provide empirical evidence that students taught through
contextual learning achieved the highest gains in vocabulary acquisition. This finding supports
the hypothesis that integrating cognitive and sociocultural dimensions significantly enhances
the effectiveness of language instruction. By contrast, the relatively lower outcomes observed
for interlinguistic associations and contrastive analysis suggest that the success of these
methods is contingent upon learners’ prior linguistic experience and their capacity to transfer
knowledge from previously acquired languages.

While these findings highlight the effectiveness of contextual learning and its cognitive
and sociocultural integration, certain methodological constraints of the study must be
acknowledged.

Although the findings of the present study demonstrate the effectiveness of cognitively
oriented methods in mastering German vocabulary, several limitations must be acknowledged.
First, the research was conducted in the format of a pilot study with a limited size (N=68),
which reduces the generalizability of the results. While the statistical analysis confirmed the
significance of the observed improvements, the restricted scope prevents broader extrapolation
to other groups of learners, second, the short duration of the intervention does not allow for the
evaluation of long-term retention of lexical material. Finally, the study was carried out within
asingle institutional context which may have influenced the outcomes due to specific curricular
and organizational conditions.

These limitations highlight the need for future research that includes larger and more
diverse samples, longitudinal designs, and gross-institutional settings. Such studies would not
only ensure the reproducibility oof the present results but also provide deeper insights into the
mechanisms by which contextual learning, interlinguistic association in multilingual settings.
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Conclusions

The linguistic aspects of teaching vocabulary and word formation of the second foreign
language to students with the Kazakh language of instruction are associated with additional
barriers such as internal linguistic factors, including a number of difficulties associated with
differences in phonetics, morphology, and vocabulary. However, using effective teaching
methods such as contextual learning, the method of interlinguistic associations and the method
of contrastive analysis, it is possible to significantly facilitate the process of mastering
vocabulary and word formation in German. It is also essential to consider the linguocultural,
sociocultural, intercultural, background knowledge of students to create optimal conditions for
their language development in the process of learning FL2. Vocabulary and word formation
are among the most important aspects of the development of language competence, which is
one of the important competencies according to the Dublin descriptors. For the students of
language specialties with the Kazakh language of instruction the assimilation of vocabulary
and word formation in German has its own characteristics and this should be taken into account
when compiling syllabuses and forming learning outcomes.

In conclusion, the study confirms that the deliberate integration of cognitively oriented
methods reinforces the acquisition of German as a second language in a multilingual context.
Despite the limitations of the pilot design and a small sample size, the obtained findings provide
a valuable foundation for future longitudinal and large-scale research, as well as for the
development of teaching materials and MOQOCs that integrate cognitive and linguodidactic
approaches. The prospect of the study is the application of these methods not only for mastering
vocabulary, but also for the formation and development of grammatical and phonetic skills in
foreign language speech.
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ATTITUDES TOWARD CIVIC EDUCATION PRACTICES AND CIVIC
ORIENTATIONS OF UNIVERSITY STUDENTS IN KAZAKHSTAN

Abstract. This article examines university students’ attitudes toward the practice of civic
education in the Republic of Kazakhstan, as well as the extent to which their civic attitudes and
patriotic self-awareness have formed. Based on a quantitative study encompassing a
representative sample of students from various regions, it is shown that a majority of
respondents demonstrate strong civic attitudes and identify with the concept of a civic nation.
At the same time, significant differences were found in the perception of civic identity
depending on the language of instruction and type of locality. The data obtained indicates an
overall successful influence of state policy on the formation of civic values among university
students. However, the results also point to the need for a more differentiated approach to civic
education at universities, considering regional, linguistic, and sociocultural characteristics of
the youth. The scientific novelty of the study is determined by the comprehensive analysis of
the structure and factors of the formation of civic identity of Kazakhstan youth. The practical
significance lies in the potential use of the results for developing educational programs and
youth policy aimed at strengthening intercultural dialogue and national unity.

Keywords: civic identity; higher education; patriotism; civic education; multi-ethnic
society; survey; contemporary history of Kazakhstan.

Introduction

The challenge of fostering a stable civic identity among youth comes to the forefront in
the context of globalization and intensive sociocultural transformation of society. For multi-
ethnic states such as Kazakhstan, strengthening the civic self-awareness of young people is
seen as a key factor in ensuring interethnic concord and social cohesion. Contemporary realities
in Kazakhstan are characterized by active and multidirectional modernization processes,
against which the question of civic identity becomes particularly acute. It is crucial for the
young generation to find an anchor in a system of values, avoiding the influence of destructive
ideologies while maintaining commitment to national ideals. In these conditions, the higher
education system bears a special responsibility for cultivating citizenship in students.
Nevertheless, it is noted that amid ongoing reforms, Kazakhstan’s higher education places
greater emphasis on narrow professional specialization, whereas issues of social-humanitarian
and ideological training remain peripheral in the curriculum (Asyltaeva et al., 2023). This
imbalance in education can hinder the successful socialization of young people and the
development of an integrated civic stance.

The aim of this study is to fill existing gaps in the research on civic identity of Kazakhstan
university youth through a quantitative analysis of a broad sample of university students across
the country. Despite the importance of this topic, scholarly literature lacks a unified opinion
regarding the theoretical model and factors in the formation of youth civic identity.
International studies offer a variety of approaches: from evaluating the influence of academic
curricula and service-learning on students’ civic competencies (Martini et al., 2023) to
analyzing the role of history education in fostering citizenship (Kus & Mert, 2023). This range
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of emphasis reflects the culturally specific characteristics of different countries and educational
systems. A universal model of civic identity has not yet been developed, leading to differences
in how the concept is operationalized and research results interpreted. In Kazakhstan, the issue
of youth civic identity has also been studied, but predominantly through qualitative methods
and limited regional samples (Asyltaeva et al., 2023). This makes it difficult to generalize
findings at the national level. The present study is designed to overcome these limitations
through a representative quantitative approach, which will provide an objective picture of the
civic attitudes of students across the country.

We proceed from the premise that the formation of civic identity is a complex, multi-
layered process determined by both the influence of institutional environments (educational
and governmental) and the interplay of individual and group identities formed during
socialization. In modern conditions, young people’s value orientations are shaped under the
simultaneous influence of global trends and local cultural traditions (Friedrich-Ebert-Stiftung,
2021). For example, in Kazakhstan’s multi-ethnic society, youth assimilate the idea of a civic
nation alongside ethnic values, while also absorbing elements of a global “cosmopolitan”
identity. At the same time, strong intra-ethnic ties can reinforce ethnonational sentiments
(Sharipova et al., 2017, p. 204). Thus, the hypothesis of our study is that students’ views on
civic values are influenced primarily by their language of instruction and sociocultural
environment (urban or rural), whereas basic patriotic attitudes are broadly shared by most of
the youth. This study is aimed at clarifying the structure of students’ civic identity and
identifying factors that facilitate or hinder its formation in the conditions of Kazakhstan’s
multi-ethnic society.

Research methodology

The research employs a comprehensive methodology combining historical and
sociological approaches. Historical analysis was used to conceptualize the problem in
dynamics: using the historical-genetic method, we traced the emergence and development of
ideas of civic identity in Kazakhstan and identified historical conditions that influenced the
current state of youth value orientations. The historical-comparative method allowed us to
compare the formation of civic values across different generations and regions, helping to
reveal persistent and changing features of Kazakhstan youth’s civic identity. In addition,
comparisons with data from studies in other countries (European Union, United States of
America, Singapore, Turkey, CIS (Commonwealth of Independent States) provided an
opportunity to understand the specificity of Kazakhstan’s experience in an international
context. The use of historical typological analysis enabled the classification of the main civic
identity models that took shape at different historical stages, highlighting typical features and
factors in their formation. Periodization as a method provided a structured view of the
development of youth civic values across key historical periods, each characterized by specific
socialization conditions. Taken together, the historical methods laid the foundation for
interpreting the empirical data, linking the past and present in questions of civic education.

The sociological component of the study was based on a quantitative survey of university
students. Primary sociological data were collected via a questionnaire survey. The
questionnaire included both closed and open-ended questions. In the closed questions,
respondents were offered options reflecting their position on various aspects of civic identity:
notions of national affiliation (the “civic nation” concept vs. an ethnonational concept),
attitudes toward patriotism and its expressions, knowledge of state symbols (text of the
Constitution, National Anthem), assessment of the state’s guarantee of civil rights, trust in
political institutions, awareness of youth patriotic organizations, etc. The open-ended questions
allowed respondents to define the concept of patriotism in their own words and to name any
known youth organizations of a patriotic orientation. These qualitative responses were
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subsequently subjected to thematic content analysis to identify key themes and ideas in the
students’ answers. The use of a combination of quantitative and qualitative methods
corresponds to the mixed methods paradigm, enabling a deeper understanding of the problem.
The triangulation of quantitative and qualitative results provided a richer interpretation: the
quantitative data show the prevalence of particular attitudes, while the respondents’ own words
reveal the motivation and context behind these attitudes. Employing such a combined strategy
aligns with advanced practices in sociological research (Babbie, 2015, p. 304; Creswell, 2014,
p. 47) and enhances the reliability of conclusions by confirming results through multiple
methods (methodological triangulation).

The primary sociological data were collected by surveying students of higher education
institutions. The survey included 510 university students from five regions of the Republic of
Kazakhstan in equal proportions. The sample was a simple random sample without
replacement. The sample size was calculated using the formula:

z's*N
aN +z%s%

Where n is the sample size, z is the confidence coefficient (z = 1.96 for 95% confidence,
as chosen in this study), s"2 is the sample variance for a binomial distribution (s"2 = p g, where
p is the proportion of the attribute and g = (1 — p)).

The product pq is maximal when p = 0.5, which is assumed in our case since the formula
presupposes that a given question has two or more answer options from which only one is
chosen. The more evenly the two options are chosen (i.e., the closer the proportion is to 50/50),
the larger the required sample; therefore, if this proportion is not known in advance (as in our
case), 50% is used, as we have done in this study.

N is the population size.

In our case, the total number of university students is 624,500 individuals
(Zharkynbekova et al., 2025).

A is the margin of error (set at 0.05, i.e., 5%). Thus, the sample size was calculated as:

n=(1.96"2 * 0.25 * 624500) / (0.05"2 * 624500 + 1.96"2 * 0.25) ~ 384 people.

Consequently, the representative sample size was 384 people. To achieve statistically
significant representation of socio-geographical, sociodemographic, and ethnolinguistic
characteristics, and to compensate for possible attrition (refusals to participate, invalid
responses, etc.), as well as considering a combined use of quota sampling by respondent
categories, the number of respondents was increased to 510. The distribution of the sample of
510 people, selected according to strict parameters, ensured statistically significant survey
results.

Respondents from nearly all first-level administrative-territorial units were surveyed,
providing statistically significant representation of all regions of the Republic of Kazakhstan.

The sample was formed using a multistage selection scheme: at the first stage, from the
total set of universities in each macro-region, several institutions were randomly selected; at
the second stage, within each selected university, students were selected for the survey by
simple random sampling without replacement. Additionally, quotas by gender and language of
instruction were applied to guarantee representation of key groups. As a result, the survey
covered 510 full-time students from 5 macro-regions of the Republic of Kazakhstan (North,
South, West, East, Center) in approximately equal shares. Respondents spanned virtually all
provinces (first-level administrative units) of the country, ensuring broad geographic coverage
of the data. The gender composition of the sample was balanced: 59.4% were male and 40.6%
female. By language of instruction, respondents split into two comparable groups: about half
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are studying in Kazakh and half in Russian (a negligible fraction are in English-medium
programs, whose responses were combined with the Russian-speaking group due to the similar
sociocultural environment of instruction). The average age of respondents was 20.4 years; all
respondents are citizens of the Republic of Kazakhstan.

The sample was approximately evenly divided between Kazakh-speaking and Russian-
speaking students (including a small English-speaking subgroup merged with the Russian-
speaking category). The gender composition was 59.4% male and 40.6% female, indicating a
balanced representation of male and female students in the study.

The questionnaires were checked for completeness and consistency of responses, after
which the data were processed with statistical methods using SPSS (Statistical Package for the
Social Sciences) software. We computed frequency distributions of answers, percentage shares
for each questionnaire item, as well as cross-tabulations (two-dimensional distributions) to
identify relationships between variables.

Qualitative answers to the open-ended questions (definitions of patriotism, lists of
organizations) were subjected to qualitative-quantitative analysis: responses were grouped by
similar themes, and the most common formulations and ideas were identified. The triangulation
of quantitative and qualitative results ensured a deeper interpretation: the quantitative data
indicate the prevalence of certain attitudes, whereas the respondents’ own words allow us to
understand the motivation and context behind these attitudes. Adherence to such a combined
strategy is in line with best practices in sociological research (Babbie, 2015, p. 304; Creswell,
2014, p. 47) and increases the reliability of conclusions by confirming results with different
methods. Ethical aspects of the study were observed: student participation was voluntary, the
survey was anonymous, and all data were processed and are presented in aggregate form.

Results and discussion

Perceptions of national identity.

The data show that among Kazakhstan students, a worldview based on the concept of a
“civic nation” predominates. In response to the question about Kazakhstan’s future, 71.8% of
respondents answered that they envision it as a unified nation of citizens of all nationalities,
while preserving each ethnic group’s culture and language. This inclusive, supra-ethnic
approach reflects the successful internalization by youth of the ideas of overall civic identity
promoted by the state’s ideology. At the same time, roughly one-third of respondents (about
28%) adhere to an ethnocentric vision, believing that in the long run all citizens of the country
will form specifically a Kazakh (ethnically defined) nation based on the Kazakh language and
culture. Another 7.5% found it difficult to give a definitive answer to this question. Thus,
although most students espouse an integrative civic position, a significant portion of youth
maintains an orientation toward an ethnonational model of the future (Figure 1).

Approximately 63,7% of surveyed students favor an inclusive civic vision of a unified
Kazakhstan nation encompassing all ethnic groups, whereas about 28,8% favor an ethnocentric
vision of a future Kazakh nation defined by the Kazakh language and culture. A small segment
(around 7.5%) could not give a definitive answer regarding the nation’s future direction.

Analysis revealed pronounced differences by language of instruction (Figure 2). Students
studying in Kazakh are significantly more inclined towards an ethnonational worldview. In this
group, the idea of an ethnically homogeneous nation was 6.3 times more popular compared to
students in Russian- and English-medium programs (the share of adherents of the ethnocentric
approach is 35.4% among Kazakh-speaking students versus only 5.6% among Russian-
speaking students).
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Figure 1
Students’ answers on “How would you like to see the future of Kazakhstan?”
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Figure 2
“How would you like to see the future of Kazakhstan?” (in terms of the language of
instruction)
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On the other hand, the vision of Kazakhstan’s future as a civic nation is statistically more
common among students instructed in Russian (embraced by 86.1% of that category), whereas
among Kazakh-speaking students this figure was 57.2% - still a majority, but lower by about
one-third. In other words, most of the Russian-speaking youth view the nation through the
prism of civic identity, whereas among the Kazakh-speaking student audience, a substantial
segment holds ethno-oriented views alongside the civic perspective. Regional differences also
emerge students who grew up and study in cities exhibit higher ethnocultural tolerance and
support for the civic nation idea than youth from rural areas.

In rural districts, ethnocentric attitudes are somewhat more common (Figure 3). This
urban—rural gap, typical for many countries, can be explained by the higher level of education
and more multicultural environment in cities. Meanwhile, no significant gender differences
were found in views of the nation’s future: male and female students equally support the
predominance of a civic identity. Nor is there a statistically significant difference in responses
depending on the specific university (whether public or private, metropolitan or peripheral).
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Figure 3
National identity preferences by students’ place of upbringing (urban vs. rural). “How
would you like to see the future of Kazakhstan? “
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Kazakh-speaking students are considerably more likely to favor an ethnically defined
concept of the nation (35.4%) compared to Russian-speaking students (5.6%). Conversely, an
overwhelming majority of Russian-speaking students (86.1%) envision Kazakhstan’s future as
a civic nation of all its citizens, whereas among Kazakh-speaking students this share is 57.2%.
The remainder in each group were unsure. These differences highlight the influence of the
language-of-instruction environment on students’ views of national identity. Students from
cities show greater support for the inclusive civic nation concept (approximately 65.9% in
urban youth vs. 57.3% in rural youth), while ethnocentric views are more prevalent among
rural students (around 36.4%, compared to 26.3% among urban students). These urban-rural
disparities likely reflect differences in multicultural exposure and education level between city
and countryside environments.

Patriotic self-identification.

An overwhelming majority of students characterize themselves as patriots of their
country. In a direct question, “Do you consider yourself a patriot of Kazakhstan?”, 92.6%
answered affirmatively. Another ~5% were unsure, and only a few respondents stated that they
do not consider themselves patriots. This very high level of patriotic self-identification
indicates that modern university youth largely possess a well-developed patriotic identity and
attachment to their homeland. Interestingly, among students with Kazakh as the language of
instruction, the proportion who call themselves patriots is slightly higher than among Russian-
speaking students (though the difference is not fundamental on the order of 3-4% in absolute
terms). This is corroborated by differences in explanations: some Kazakh-speaking
respondents explicitly link their sense of patriotism with belonging to the Kazakh people. For
example, some of them wrote in open-ended responses: “I was born Kazakh, so | am by default
a patriot of my country”, “I’m proud to be Kazakh, therefore I am a patriot”, “A patriot is
someone who was born Kazakh, who speaks the Kazakh language”. In these statements,
patriotism is equated with ethnic identity, which for a portion of youth reflects a merging of
the concepts of nation and ethnicity.

Overall, however, considering all the data, a civic understanding of patriotism dominates
among the youth. Most respondents, regardless of language of instruction, describe patriotism
not in terms of ethnic exclusivity but through love for their country, pride in its achievements,
and a willingness to serve society. For example, some answers define patriotism as “a feeling
of deep love for the Motherland, a readiness to subordinate personal interests to the good of
the country and to defend the Fatherland,” or as “respect for the culture and history of one’s
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people, and responsibility for the development and future of the country.” Such formulations
resonate with the modern understanding of citizenship and attest to the effectiveness of the
state’s policy in the realm of civic education (Law of the Republic of Kazakhstan “On State
Youth Policy”, 2015). Students are proud of Kazakhstan’s culture and values, strive to
contribute to the country’s prosperity, and link their own future with the future of Kazakhstan.
“I am a patriot because I am proud of the culture and achievements of my country and I want
to contribute to its development,” this typical sentiment was expressed in many responses.

At the same time, the patriotic feelings of some of the youths are not unconditional,
respondents critically assess certain social problems that diminish their trust in the state. In the
open comments, many students mentioned factors negatively affecting their sense of
belonging: corruption, social injustice, incidents of hazing in the army, limited opportunities
for self-realization, and so on. For example, one respondent wrote: “Sometimes I’m ready to
give my life for the Motherland, but other times, seeing news about soldiers dying from hazing,
I start to doubt the value of such service.” Another noted, “I’m dissatisfied with the corruption;
I’m still a patriot, but the government disappoints me.” Some stated that they respect the people
of Kazakhstan, but “not the state at all.”

Such remarks show that a portion of youth adhere to critical patriotism: they love their
country but feel discontent about specific problems or aspects of the social order. This stance
was especially often expressed by students studying in Russian. For some of them, an
ethnocentrist model of patriotism is unacceptable, yet even the implementation of a broader
civic identity in practice is met with skepticism due to the mentioned problems. In their view,
the existing model of civic upbringing is not sufficiently effective if it allows such negative
phenomena that undermine young people’s faith in justice. This points to the need for further
improvement of educational work, and young people’s patriotism must be reinforced by
tangible positive changes in the social sphere.

To assess youth participation in civic education practice, respondents were asked an
open-ended question: “Which Kazakhstan patriotic organizations or movements do you know
of?” The responses showed a fairly moderate level of awareness. Most respondents managed
to name 1-2 organizations, and most often they mentioned entities that are highly visible in the
information space or education system. The most popular answer was the youth wing of the
ruling Amanat party (many habitually referred to it by its old name Jas Otan, along with the
former name of the party Nur Otan). In addition, respondents frequently named the republican
movement Jas Sarbaz (a network of military-patriotic clubs for schoolchildren), the youth
organization Jas Ulan, as well as simply the Armed Forces of the Republic of Kazakhstan as
an institution of patriotic upbringing. Less frequently mentioned were youth associations such
as Dala Qyrandary, the Jafia Adamdar (“New People”) movement, and veterans’ public
organizations. On the other hand, a significant portion of respondents could not recall the name
of any patriotic association, which indicates a weak involvement of these students in relevant
types of public activity.

Notably, among the organizations mentioned were some whose activities are currently
banned or discontinued in Kazakhstan. A few respondents listed radical movements of the past:
for example, the youth movement Kahar, the youth league of the Alga party, the Aibat
movement, “Socialist Resistance of Kazakhstan,” the anarchist association ADA Section,
Abyroi movement, etc. Although such answers were rare, the very fact of their appearance
suggests that a small segment of youths have an interest in radical ideas or is at least familiar
with their rhetoric. This confirms the presence, albeit not widespread, of elements of political
radicalization in the youth milieu.

Another subset of respondents identified as “patriotic” some organizations that in fact
have ceased activities. For example, the Patriots’ Party of Kazakhstan, the Azat party, and
others were mentioned. Such answers can be explained either by a lack of awareness
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(respondents named well-known names without knowing their current status) or by some
students confusing patriotic organizations with any political parties from past years.

Overall, the results on this question point to the need to more actively promote modern
programs and organizations engaged in civic education among youth, in order to improve their
visibility and increase student involvement in public activities.

The survey showed that the majority of students possess basic civic literacy and are
familiar with the key symbols of the state. The text of the Constitution of the Republic of
Kazakhstan had been read or studied to some degree by 83.9% of respondents (either in full or
its main provisions, according to them). The National Anthem is known by heart to 98.6% of
respondents, an expectedly high figure given its regular performance at official events and in
educational institutions. No substantial differences by gender, language, or region were found
in knowledge of the anthem and Constitution, and these indicators are high across all groups.
Among the small minority (16%) of students who honestly admitted not knowing the text of
the Constitution, the main reasons given were a lack of interest in studying the fundamental
law or only having a superficial acquaintance with it. Some noted that they studied the
Constitution in school/university classes but do not remember its provisions in detail. This
result suggests the need to introduce more engaging forms of teaching constitutional basics to
increase youth interest.

While the level of student familiarity with state symbols and constitutional norms is
encouraging, it is also important to consider young people’s sense of security regarding their
civil rights. The survey included the question: “Do you believe that your social, civil, and
political rights are guaranteed by the state?”” Responses were distributed as follows: 80.6% of
respondents are confident that their rights are ensured and protected by the state, whereas
14.5% expressed doubts about this (the rest were unsure). Thus, the most students trust the state
system of rights and freedoms guarantees, yet a significant share, roughly one in seven, is
skeptical. The differences among groups were quite telling. Among students with Kazakh as
the language of instruction, optimism prevails: only about 10% of them doubted that their rights
are guaranteed, whereas 90% were convinced of the opposite. Among Russian-speaking
students, the picture is different: nearly every third (~33%) expressed doubt as to whether their
rights are truly protected despite being declared by the state (Figure 4).

Figure 4
Students’ confidence in state guarantees of their rights, by language of instruction
“Do you think that your social, civil and political rights are reliably guaranteed?”
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This difference correlates with earlier results on patriotic attitudes: Russian-speaking
youth are simultaneously more critical in their assessment of rights protection, whereas

25



Higher education in Kazakhstan Ne3 (51) / 2025

Kazakh-speaking youth are more confident in institutional guarantees. The reasons likely lie
both in objective social differences (for example, a portion of Russian-speaking youth are urban
residents with high expectations of institutional quality or are ethnic minorities potentially
sensitive to issues of equality) and in the fact that the current model of civic socialization does
not sufficiently engage those who have a poor command of the state language. The latter factor
was noted in the context of patriotism as well: individuals who do not feel like full-fledged
speakers of the state language may experience a sense of estrangement from the state ideology,
which reduces their confidence in the protection of their civil rights.

Interestingly, the place of residence also affects the sense of social security. Students
from cities turned out to be more critical: among them, the share doubting that their rights are
guaranteed is higher than among rural youth (Figure 5).

Figure 5
Student confidence in rights guarantees by locale (urban vs. rural).
“Do you think that your social, civil and political rights are reliably guaranteed? “
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Urban residents are likely more aware of instances of rights violations and better
informed of their rights and therefore judge the performance of political institutions more
strictly. Rural youth, by contrast, may be more inclined to trust state structures or simply
perceive the issue less critically. No gender differences were found in the assessment of rights
guarantees, male and female students are approximately equally likely to express trust or doubt.

Urban youth exhibit greater skepticism regarding state protection of rights:
approximately 11,8% of city students doubt that their rights are fully guaranteed (with about
48% expressing confidence), whereas among rural students only around 4,7% harbor such
doubts (and roughly 71,3% are confident that their rights are protected). This suggests that
urban students, who are generally more informed and have higher expectations, apply more
critical judgment to political institutions, while rural students tend to show higher baseline trust
in state structures.

In summary, the survey results present a complex picture of university students’ civic
attitudes. On the one hand, there is a clear predominance of national civic values: most young
people perceive the Kazakhstan political nation as a single community of citizens, declare
patriotism, know and respect state symbols, and trust institutions to guarantee rights. On the
other hand, cleavages were identified along sociocultural lines: primarily language and type of
settlement. The Kazakh-medium segment of the student body is relatively more inclined toward
ethnonational identity (though civic attitudes still prevail), whereas the Russian-medium
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segment is more civic-oriented but also expresses greater skepticism about social realities. It is
important to take these differences into account when developing civic education programs so
that such programs reach all youth groups and help bridge potential divides.

Our study confirmed that an overwhelming majority of Kazakhstan’s students perceive
their nationality through the lens of a “civic nation”, embracing the idea of unity among all
peoples of the country. This finding is consistent with the official course of the State Youth
Policy of the Republic of Kazakhstan, which is aimed at forming a nationwide identity. From
the first years of independence, the state demonstrated a commitment to the internationalist
rhetoric and friendship of peoples inherited from Soviet ideology. In normative acts from the
Law of the Republic of Kazakhstan “On State Youth Policy” to patriotic education programs
it was declared that youth should become bearers of pan-Kazakhstan values that cement a
multi-ethnic society (Law of the Republic of Kazakhstan “On State Youth Policy,” 2015; State
Program of Patriotic Education, 2006; Concept for military-patriotic education of young people
until 2030, 2023; Concept of the State Youth Policy of the Republic of Kazakhstan for 2023-
2029, 2023). For example, the State Program for Patriotic Education of Citizens for 2006—
2008; Concept for military-patriotic education of young people until 2030 and the Concept of
the State Youth Policy of the Republic of Kazakhstan for 2023-2029 explicitly proclaimed the
fostering of Kazakhstan patriotism and the strengthening of national unity as key goals of youth
educational work. The data we obtained — three-quarters of students support the integrative
civic concept — attest to a certain success of these efforts. The younger generation, in its
majority, is proud of being citizens of the Republic of Kazakhstan: according to a relatively
recent nationwide survey, about two-thirds of Kazakhstan youth are proud to be citizens of
their country (Friedrich-Ebert-Stiftung, 2021). Our study recorded an even higher level of
patriotic identification (over 90% declared themselves patriots), which may be explained by
the fact that our sample consisted of university students who generally have a higher level of
education and possibly a more developed civic identity.

At the same time, the results show that the ethnic component still plays a noticeable role
in the self-identification of a significant part of the youth. About one-third of students —
predominantly those in the Kazakh-language stream — hold an ethnonational worldview,
prioritizing affiliation with the titular ethnic group. These results echo the findings of other
studies. D. Sharipova and co-authors demonstrated that command of the Kazakh language and
strong intra-ethnic ties correlate with more pronounced ethnic nationalism among youth
(Sharipova et al., 2017). Our data is in line with this: students for whom Kazakh is the language
of instruction (and often their native language) indeed choose an ethnocentric identity model
significantly more often. This can be explained by the influence of family and school
environments, where the native language and culture foster high trust in one’s “own” ethnic
group and, consequently, a tendency to view the nation primarily as an extended community
of one’s ethnicity. On the other hand, among Russian-speaking youth (many of whom are either
ethnic minorities or Kazakhs educated in a Russian-speaking environment), a civic self-
definition clearly predominates. These young people grew up in a more multiethnic setting,
often in cities, and from an early age absorbed a supra-ethnic Kazakhstan identity. The state
rhetoric about the unity of the people of Kazakhstan appears to resonate especially well with
this audience for whom it is practically relevant (given their mixed ethnic surroundings).
Furthermore, as noted by Sharipova’s study, a higher level of trust in state institutions and a
sense of security encourage youth to identify with the civic nation.

In our study, Russian-speaking students demonstrated lower trust in political institutions
(every third of them doubts that their rights are guaranteed), which may partially explain why
even among them 5-10% chose a neutral or ethnocentric option for the nation’s future.
Increasing this group’s trust in the state—through successful anti-corruption efforts, ensuring
equal opportunities, and respect for language rights — could strengthen their civic identity.
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Language of instruction thus emerges as a significant differentiating factor. We found
that young people from cities are more likely to support a multi-ethnic civic identity, whereas
rural youth are more inclined toward traditional ethnonationalism. This phenomenon
corresponds to general patterns known in social science: in rural areas, the population is
typically more monoethnic, traditional values have greater influence, and education levels are
lower, which all contribute to more conservative and ethnocentric views. By contrast, city
dwellers live amidst cultural diversity and a higher level of information, which instills tolerance
and supra-ethnic thinking. In Kazakhstan, internal migration in recent decades has led to some
rural youth moving to cities, while simultaneously there has been an outflow of Russian-
speaking youth abroad. These processes may gradually smooth out identity differences: new
generations of urban residents of Kazakh origin adopt more cosmopolitan values, and the
monoethnic environment of villages is slowly diminishing. Nevertheless, at present, our cross-
sectional data capture a marked urban effect: urban youth are more critical but also more
“civically minded” in their self-identification, whereas rural youth are more loyal to political
institutions but also more ethnically oriented. Both groups equally profess patriotism, though
what this concept means to them may differ.

The findings on youth criticality and trust are intriguing. Despite a high percentage of
self-declared patriots, a significant portion of students (especially Russian-speaking students)
critically evaluate the surrounding reality. Their comments revealed a sort of “conditional”
patriotism: they love their Motherland if the Motherland (the state) behaves justly toward them.
This rational approach is characteristic of a generation raised in an era of information and
change. Young people expect the state to fulfill a kind of “social contract” — to secure rights,
fight corruption, and act with integrity. When these expectations are not fully met, young
people experience cognitive dissonance: on the one hand, they want to be proud of their
country; on the other, reality gives them reasons for disappointment. This is particularly acute
among the most educated and informed segment — youth in big cities. This group appears to
be immersed in a global informational context that disseminates values of democracy, human
rights, and critical thinking. They compare the situation in Kazakhstan with ideal models and
more strongly perceive its shortcomings, resulting in a certain social skepticism. This picture
aligns with the notion that a portion of Kazakhstan youth exhibit “critical patriotism” or even
elements of protest civicness. Nonetheless, it is important to emphasize that even the critical
respondents in our survey do not reject their civic identity. They still identify with Kazakhstan;
they simply wish to see their country improve. This is an important point: their criticism stems
from a desire for positive change, not alienation. Therefore, it is crucial for the state and society
to pay attention to the pain points raised by youth (corruption, abuse in the armed forces, social
injustice) and work to address them. Doing so would increase young citizens’ trust and
strengthen their sense of belonging. Research shows that trust in the state is directly linked to
the formation of civic identity: when young people feel the state is fulfilling its obligations,
their pride in their country and desire to be part of it grows.

Another aspect is the presence of elements of political radicalization among youth. The
fact that some respondents mentioned banned or marginal organizations indicates that, albeit
very small, some young people is acquainted with radical ideologies. Our data cannot
determine whether they support these ideas or are simply aware of them. However, the mere
knowledge of the names of extremist movements suggests that such information has penetrated
the youth environment, likely via the internet and social networks. This signal echoes findings
of other researchers who note the emergence across Central Asian youth of small groups
influenced by radical views (whether religious-extremist or ultra-nationalist) (Friedrich-Ebert-
Stiftung, 2021). In Kazakhstan, such cases are isolated, but they cannot be ignored.
Government bodies and NGOs should intensify efforts to prevent extremism among youth,
including through counter-propaganda in the online space and engagement of respected opinion
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leaders. Involving young people in constructive civic movements and volunteer initiatives
could serve as an alternative to involvement in radical ideologies.

The results should also be viewed through the prism of the multiple identity of modern
youth. Young Kazakhstan people are simultaneously influenced by several levels of
identification — local, ethnic, national-civic, and global. According to a survey conducted in
2021, the majority of Kazakhstan youth feel primarily connected to their locality (city/village),
place national affiliation (Kazakhstan citizenship) in second place, and region (province) in
third place (Friedrich-Ebert-Stiftung, 2021). Moreover, the younger generation increasingly
thinks in terms of global citizenship: about one-third of 14-24-year-olds reported that they
consider themselves “citizens of the world” to some extent, and this figure is higher than among
older youth (25-29 years). Our student sample is likely even more globally oriented, given
their active internet use and often knowledge of foreign languages. This means that in shaping
civic identity, it is necessary to connect the national and the global. The new form of patriotism
should not be set in opposition to universal humanistic values. On the contrary, a successful
modern Kazakhstan citizen can be simultaneously proud of their country and feel part of the
global community. Educational programs at universities could emphasize this idea: patriotism
through contributing to one’s country’s development while also respecting other cultures and
global values. The concept of «global citizenship» (Global Citizenship Education) is actively
promoted today by UNESCO and other international organizations, and it aligns well with
Kazakhstan’s model of multi-ethnic patriotism.

In the higher education system, according to the State Compulsory Standard of Higher
Education of the Republic of Kazakhstan (State mandatory standard for higher education,
2022), these issues are addressed by a cycle of general education disciplines (more than 50
credits). This cycle includes such disciplines as the history of Kazakhstan, philosophy, Kazakh
(Russian) language, foreign language, information and communication technologies, physical
culture, and a module on socio-political knowledge (political science, sociology, cultural
studies, psychology). Upon completion of these disciplines, it is expected that students will
demonstrate civic engagement based on a deep understanding and scientific analysis of the
main stages, patterns and peculiarities of Kazakhstan's historical development and will be able
to develop their own moral and civic position, etc. For comparison, in other countries, civic
education is implemented in three ways: through the introduction of a specific subject (e.g., in
Japan — the compulsory course «Public», Singapore — «Social Studies») (Liguo Zhang et al.,
2022; Sim J. B.-Y. et al., 2024), through integration into various subject areas through
interdisciplinary links (e.g., Estonia) (Toots, A. et al., 2021), or through a combination of a
specialized course with elements of integration of the civic component into other subjects
(Lithuania — «Knowledge of the World», «Nature and Man», «Fundamentals of Civic
Educationy») (Dukynaité, R. et al., 2021).

Our study also highlighted gaps and opportunities for improving the practice of civic
education at universities. First, a more targeted approach to different groups of students is
clearly needed. Kazakh-speaking youth, especially those from rural backgrounds, should be
inculcated with values of tolerance and multiculturalism, demonstrating the importance of all
ethnic groups in a unified civic nation. Russian-speaking youth, on the other hand, should be
more actively involved in state programs and communication in the state language, so that they
do not feel like “second-class” citizens. It may be worth expanding the practice of bilingual
patriotic events and encouraging the learning of Kazakh in a friendly way to overcome the
language barrier in civic education. Second, the practical side of patriotic education needs to
be strengthened. Students should not only hear slogans but also see real positive changes. For
example, successful reforms in combating corruption and increasing transparency in the army
and universities would significantly strengthen young people’s trust and their pride in their
country. Social justice is what concerns young patriots and ensuring it would be the best lesson
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in citizenship. Third, modern forms of volunteering, service learning, and participation in youth
organizations should be more actively promoted among students. Our data showed insufficient
awareness of civic associations: half of young people could not name a single real organization
engaged in patriotic education. Universities should establish cooperation with youth NGOs,
hold meetings and presentations of movements, thereby drawing students into real civic
activity. The research demonstrates that involving youth in volunteer and similar projects
increases their civic competence and commitment to democratic values.

Finally, we note the significance of the results for the scholarly understanding of the
problem. Our analysis confirmed a number of theoretical propositions: the influence of the
language environment of socialization on the type of national identity, the influence of the level
of social trust on the willingness to identify with the civic nation, and the plurality of identity
levels among youth. It also revealed an interesting phenomenon of critical patriotism that
requires further study—what factors (e.g. education, overseas experience, media) lead some
youth to combine patriotic feelings with a critical view of the state. From a practical standpoint,
the results can be used by education authorities and youth policy makers to adjust educational
programs. State youth policy in Kazakhstan is currently evolving to address new challenges —
in particular, special emphasis is placed on the “hearing state,” working with youth, and
engaging in dialogue. Our data provide succinct feedback: youth are largely loyal to the state
and share the idea of a unified nation, but they expect real action to solve existing social
problems. In this sense, indicators like those presented in this article (the share who
trust/distrust, who support one concept or another) can serve as metrics of the effectiveness of
youth policy. For example, an increase in the proportion of youth confident that their rights are
guaranteed would indicate a strengthening of civic identity. Thus, integrating practical research
results into decision-making can improve the justification and effectiveness of policy actions.

Conclusion

In this study, we systematized the results of a quantitative analysis of the civic identity
of university youth in Kazakhstan. It was found that most students share the values of an
overarching civic identity and view the people of Kazakhstan as a single civic nation. At the
same time, a significant portion (around one-third) adhere to ethnonational attitudes, indicating
the continued influence of traditional ethnic identity. A factor that substantially influences
differences in attitudes is the language of instruction: Kazakh-speaking students are many times
more likely to display ethnocentric views, whereas Russian-speaking students are more
civically oriented. Regional characteristics also play a role: youth from major cities are more
tolerant in interethnic relations and support the idea of a civic nation, whereas rural youth are
more conservative. An absolute majority of respondents consider themselves patriots of
Kazakhstan; however, the nature of their patriotism is predominantly civic rather than
ethnocentrist. Students are proud of the country’s culture and achievements and are ready to
contribute to its development, yet they are also critical of certain negative phenomena
(corruption, manifestations of social injustice) that, in their view, hinder the full realization of
the patriotic potential of youth. Thus, the study shows the need to improve state policy in the
sphere of civic education, considering the linguistic and sociocultural characteristics of youth.
University extracurricular programs are advised to differentiate their approach to different
categories of students, reinforcing pan-national values while also engaging in open dialogue
with young people to address their pressing issues. Only in this way can further strengthening
of civic harmony and patriotism in the younger generation be ensured.

The scholarly value of this work lies in clarifying the structure and determinants of youth
civic identity in Kazakhstan society, thereby contributing to the development of theories of
intergroup relations, youth sociology, and contemporary history of Kazakhstan. The practical
significance is due to the possibility of using the obtained empirical data by education
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authorities and youth policy makers to devise targeted measures aimed at consolidating society
and fostering a stable civic position among youth. The results of the study can be implemented
in university educational processes and serve as a basis for training programs that strengthen
Kazakhstan civic identity and intercultural dialogue.
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ASSESSING PROFESSIONAL FOREIGN LANGUAGE COMPETENCE AMONG
STUDENTS OF LINGUISTIC AND NON-LINGUISTIC SPECIALTIES

Abstract. The article explores the development of professional foreign language
competence in students of linguistic and non-linguistic specialties within the convergence of
formal and non-formal education. This competence is relevant to training competitive
specialists in a globalized and internationalized professional environment.

The study aims to examine the theoretical foundations and applied methods for
developing this competence and determine its initial state among students. The tasks include
analyzing current research, clarifying the concept of "professional foreign language
competence,” and assessing students' initial competence levels through a questionnaire. The
analysis revealed that societal and educational processes are interconnected. A high-tech
society requires convergence as a methodological basis for a new educational paradigm, while
educational changes impact social processes. Successful development of professional foreign
language competence requires integrating formal and non-formal learning within a convergent
educational space. The research findings provide a foundation for developing scientific and
methodological solutions for professional foreign language training through the integration of
formal and non-formal higher education.

Key words: competence, professional foreign language competence, convergence,
foreign language training, formal education, non-formal education, non-formal foreign
language education.

Introduction.

Modern education is undergoing profound transformations driven by the development of
digital technologies, globalization, and evolving labour market demands. In this context, the
integration of formal and non-formal learning becomes particularly important, especially in the
field of foreign language acquisition for both linguistic and non-linguistic specialties.

Knowledge of English and other foreign languages grants access to cutting-edge
research, patents, and technological advancements, fosters a deeper understanding of
technological processes, enhances interaction with technologies, and broadens opportunities
for international cooperation and knowledge exchange.

In today’s world, proficiency in foreign languages not only complements professional
skills but is also a prerequisite for a successful career, innovative development, and productive
intercultural communication. Therefore, the task of improving the quality of training specialists
capable of using foreign languages in their professional activities becomes crucial for ensuring
the competence and competitiveness of both individuals and society as a whole.

This scientific article is prepared as part of a study on the problem of developing
professional foreign language competence, necessitated by several objective contradictions,
including the following:

e on the one hand, the modern high-tech society demands that future specialists be
capable of effectively conducting professional foreign language communication at a
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high level and continuously improving their foreign language competencies throughout
their lives in accordance with personal and professional needs;

e on the other hand, there is a lack of scientifically grounded models for teaching
professionally oriented foreign languages within the convergence of formal and non-
formal higher education, which would effectively develop the necessary competencies.

It is hypothesized that the low level of professional foreign language competence among
students of both linguistic and non-linguistic specialties is associated with the insufficient
integration of formal and non-formal education methods, and that enhancing this convergence
within the educational process will contribute to a significant improvement in language
proficiency relevant to professional contexts.

The dimension approach views education as a value from different perspectives: cultural,
social, economic and personal. Education as a value facilitates the transmission of cultural
heritage and cultural interaction, contributes to the formation of civil society and the reduction
of social inequalities, drives economic growth, improves the quality of the labour force and
promotes innovation and development, supports personal and professional growth, skills
development and self-determination. Education as a system is characterised by taking into
account the various components and the interrelationships between them, including the
different levels of educational organisations, the different formats of education, and the social,
political and economic environment in which it operates. Education is also a holistic
pedagogical process, including target, content, activity and result components, providing
education, training and development in accordance with social and personal needs. As a
separate aspect, the output side of education can be studied and its cognitive, emotional, social
and vocational outcomes can be assessed, such as the knowledge, skills and abilities that
students acquire; outcomes related to personal development, self-esteem, motivation and
emotional stability; social outcomes reflecting students' ability to interact with others, adapt to
different environments and participate in community life; vocational outcomes in achieving
career goals and success in the world of work; and social outcomes related to the achievement
of career goals.

Thus, the purpose of this research paper is to investigate the theoretical foundations and
applied methods for developing professional foreign language competence of linguistic and
non-linguistic specialties students and determine its initial state among students.

In order to achieve this goal, the following objectives were set:

1) analyse relevant research and sources related to the topic;

2) define the concepts of "competence,” "foreign language competence,” and
"professional foreign language competence";

3) assess students' initial levels of professional foreign language competence through a
questionnaire.

The study has shown that processes in society and education are interrelated: The
development of post-industrial society requires convergence as the basis of a new pedagogical
paradigm, and changes in education affect social development. To improve foreign language
training of future specialists, it is necessary to combine formal and informal learning in the
environment of convergent education.

Literature review and defining
For a complete presentation of the concept of "professional foreign language competence”
we will consider such concepts as "competence™ and "foreign language competence”
separately. Various authors and researchers have defined the concepts of "competence™ and
"foreign language competence" differently over the years. Here’s a brief overview:

34



Higher education in Kazakhstan Ne3 (51) / 2025

Hymes (1972) introduced the concept of "communicative competence”, emphasizing that
knowing a language involves more than grammatical knowledge — it includes the ability to use
language appropriately in various social contexts.

Council of Europe (2001) defines foreign language competence based on proficiency
levels (Al to C2) and describes it as the ability to use a foreign language effectively and
appropriately in real-life situations. It focuses on communication skills, including listening,
speaking, reading, and writing.

Savignon (2002) emphasized communicative competence in foreign language teaching,
prioritizing interaction and real-life language use over pure grammatical accuracy.

Doganay, Gaipov, & Sadykbekov (2021) discuss the multifaceted nature of competence,
emphasizing its integration of knowledge, skills, capacities, and attitudes. They highlight that
competence encompasses various types, including epistemological, professional,
communicative, intercultural, and intercultural communicative competence.

Anderson, Baxter, & Culp (2018) outline criteria for foreign language communication
skills formation, focusing on:

o Linguistic Competence: The level of foreign language knowledge, including grammar,
vocabulary, and pronunciation.

o Cultural Sensitivity: The ability to understand and respect the cultural peculiarities of
other speakers.

« Adaptability: The ability to adapt linguistic skills to different situations and audiences.

o Communication Efficiency: The ability to accurately and clearly express one's own
opinions and understand others.

These contemporary perspectives underscore the evolving and multifaceted nature of
both general and foreign language competence, highlighting the integration of various skills
and knowledge areas essential for effective communication, especially in intercultural contexts.

Materials and research methods.

To assess the initial level of professional foreign language competence among students
we have composed a questionnaire. The assessment will help determine the subsequent
strategies of converging formal and non-formal education to be further implemented in the
pedagogical process. The objective of this initiative is to develop the professional foreign
language competence of students pursuing linguistic and non-linguistic specialties.

The survey was conducted among students enrolled in linguistic and non-linguistic
specialties at Karaganda Buketov University and Astana International University. The survey
garnered a total of 119 responses: 58 students comprised the experimental group, while 61
constituted the control group.

Our questionnaire consists of 30 statements, 10 of which are intended to measure each
of the three components of professional foreign language competence, with four answer
options. The questionnaire was uploaded to Google Forms. Each statement was scored from 1
to 4 points: 1 = completely disagree; 2 = rather disagree; 3 = rather agree; 4 = completely agree.
The maximum attainable score was 40 points. The level of professional speech activity (low,
medium, and high) was determined in accordance with the range of scores presented in
Table 1.

Table 1 — Levels of professional foreign language competence

Scores on a component Levels

10-19 low level
20-29 medium level
3040 high level
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A high level indicates full possession of the corresponding competence, while a low level
indicates its absence, imperfection or instability.

Assessment of the level of students’ professional foreign language competence includes
determination of the effectiveness of pursuit of various types of professional foreign language
activities, which are reflected in the curriculum, by the following components:

Motivational. Students’ enthusiastic readiness to study a foreign language, to develop
professional foreign language competence, reflection and self-assessment skills, skills of
planning stages and activities for professional development and improvement of professional
foreign language competence, aspiration to satisfy cognitive and communicative needs and
increase the level of professional competence;

Praxiological. Specific conscious actions on realization of professional foreign language
activity and development of necessary skills, on self-development and self-regulation, on
mastering and replenishment of necessary means of nonverbal expression, on development of
skills of operative decision-making in situations of professional context;

Cognitive. Mental and cognitive activity, acquisition of professionally significant
competences necessary for professional foreign language activity, enrichment of professional
foreign language terminology, mastering and replenishment of necessary means of verbal
expression.

Results and discussion
The results of the questionnaire used to determine the initial level of professional foreign
language competence are presented in Figure 1.

Figure 1
Results of diagnosing the level of students’ professional foreign language competence by
components

100% 100%
[5.2] 6,9 6,6
90% o, 109 90% 16, 12,0 9,8 11,9
80% -+ — - 80% 1 | -
70% | - 70% | -
60% - - 60% -
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0% 0%
MC PC cc PFLC MC PC cc PFLC
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a b

a — CG; b — EG; components: MC — motivational component, PC — praxeological
component, CC — cognitive component; PFLC — professional foreign language competence

As illustrated in the figure 1, the results of the diagnostic assessment of the level of
professional foreign language competence formation revealed that the students in both the
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control and experimental groups exhibited comparable levels in terms of their overall
professional foreign language competence and its constituent components. It is noteworthy that
a moderate proportion of students exhibited a high level of professional foreign language
competence, ranging from 5.2% to 20.7% in the control group and from 6.6% to 16.4% in the
experimental group, with an average of 10.9% and 11%, respectively. Of the three components
of professional foreign language competence, a high level was demonstrated by a greater
number of students in motivational component than in praxiological and cognitive components.
This finding suggests that while students may possess the motivation to acquire the requisite
professional foreign language competencies, they may face deficiencies in terms of knowledge
and practical skills.

The proportion of students exhibiting a low level of professional foreign language
components ranged from 15.5% to 19%, with an average of 17.2% among students in the
control group and from 21.3% to 24.6%, with an average of 23% among students in the
experimental group. The proportion of students in the control and experimental groups
exhibiting a low level of motivational component is less than of the other two components,
with 15.5% and 21.3% of students, respectively. This finding indicates a consistent pattern
across categories: the level of knowledge and practical skills in professional foreign language
activity is lower than the level of their motivational readiness to master the necessary
competences and pursue professional foreign language activity.

Conversely, the predominant proportion of students demonstrated an average level of
professional foreign language competence across all components, with an average of 71.7% of
students in the control group and 66.1% of the experimental group. These results provide
evidence that our hypothesis is confirmed, suggesting that to increase the number of students
with a high level of proficiency in the studied competence, there is an urgent need to improve
the quality of professional training through the introduction of convergence of formal and non-
formal learning.

Implementation of convergence of formal and non-formal learning allows to enhance
academic programs in higher (formal) education by complementing them programs and
services from additional (non-formal) education. The advantages of convergence of formal and
non-formal learning can be manifested in increasing the level of motivational, praxiological
and cognitive components of professional foreign language competence, because it gives
additional opportunities in accordance with the named components:

- in enhancing student engagement in the educational process by integrating real-life
scenarios and individual student preferences, thereby expanding the range of educational
trajectories and teaching methods available;

- in fostering critical, analytical, and creative thinking through independent research
and experimental activities;

- in cultivating practical skills through the resolution of practical problems and
execution of professionally-oriented projects.

Conclusion

In accordance with the purpose and objectives of the present study, we have conducted a
comprehensive analysis of current scholarly literature and relevant sources pertaining to the
development of professional foreign language competence. This involved the examination of
theoretical frameworks and pedagogical models, as well as the clarification and
operationalization of key concepts such as “competence,” “foreign language competence,” and,
more specifically, “professional foreign language competence.” The term "competence" has
been interpreted within the context of this research as a dynamic integration of knowledge,
skills, attitudes, and behaviors that enable effective performance in a professional context.
“Foreign language competence,” in turn, encompasses the ability to communicate effectively
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and appropriately in a foreign language across various communicative situations, while
“professional foreign language competence” refers to the use of foreign language skills
specifically in professional and occupational settings, with an emphasis on terminological
accuracy, communicative strategies, and situational appropriateness.

To empirically assess the initial level of professional foreign language competence
among university students, we conducted a diagnostic study using a structured questionnaire.
The assessment encompassed cognitive, operational, and motivational components of
competence, allowing for a multidimensional understanding of students’ preparedness for
professional communication in a foreign language. The empirical data obtained revealed that
formal education alone does not suffice to ensure the development of high-level professional
foreign language competence. The findings indicated that only a moderate proportion of
respondents achieved high scores in the overall assessment: specifically, 10.9% of students in
the control group and 11% in the experimental group demonstrated a high level of professional
foreign language competence.

A more detailed analysis of the individual components of competence revealed that the
motivational component yielded comparatively higher scores. This suggests that while students
display a strong desire and positive attitude toward acquiring professional foreign language
skills, their actual performance in terms of linguistic knowledge and applied communicative
skills remains limited. Such discrepancies point to potential gaps in curriculum design, teaching
methodology, and opportunities for practical language application.

These findings underscore the necessity of rethinking current educational strategies and
embracing a more holistic approach to foreign language instruction. In particular, they
highlight the importance of integrating non-formal educational practices such as project-based
learning, language immersion, internships, workshops, and extracurricular language programs,
into the formal educational framework. Non-formal education, characterized by its flexibility,
learner-centered approach, and focus on real-world application, provides a valuable
supplement to traditional academic instruction and can significantly enhance students’
professional readiness.

Therefore, our subsequent research efforts will focus on the theoretical development and
empirical validation of a pedagogical model that facilitates the convergence of formal and non-
formal education. This model is aimed at fostering the systematic development of professional
foreign language competence among students in both linguistic and non-linguistic specialties.
By bridging the gap between classroom instruction and real-world language use, such a model
holds the potential to more effectively prepare students for the communicative demands of the
modern professional environment.
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METHODOLOGICAL FEATURES OF WORKING WITH STUDENTS WITH
SPECIAL EDUCATIONAL NEEDS IN TEACHING MATHEMATICS IN GENERAL
SECONDARY SCHOOLS

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 wvisual 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):
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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
1 2 3
-t A /
4
S \ 4

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
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);

Additional exercises;

7 Optimal pacing for complete assimilation, etc.

(op}

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:
— 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
"line," and list as many differences as possible. This task is aimed at developing comparison
skills.

CoNOR LN

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).

Tablel0
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 2,9
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

MAHTAJAHBLIFAH IMAPTTE BEJTLIEP:

HAHA MATEpRAIIN GeriTy oyparkTaps

— NPAETHEAMKIE HeHE MEFAPMAMKILIE HYMRCTARD

OOx

TApHXKA [Many

M FAPMAMII R ALK, HeMecs EYPpAeriair] mofaphd TAMCRIDMA-

:-

AP MEH MATepMalLgap
asaenmevain (ecentin mem yvimin Goaow

Aamenaeviin (ecentin memyvimia) comb

Ecenrep:
dacTanks gomreil

-

I — OPpTa JI.E‘H.I.'I"II

L HOFaphEl geHred

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

Figure 16.
Textbook Topic

iH KACUE EFI KOHE I'PASH

I-Goaln, ©YHEIIHA, OHBIH KACHETTEPI A9HE I'PAC®HT]

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, yuumnn yrama sone onsan Deplay rochuepl
LLL Qynxuus yresog

'ill]“ﬂlllllrﬂll OPTAR, PFRJOMM MEH TEXHHEXANNNT KONTenen cazniapmm-
an ﬁxp MIAMANIEN KNI HIAMAra TOYEJA] OArepicin Myl geaaecTipeMia,
,\‘l\lrﬁ.‘.hl. Teban I"i\l.“-lpl'i"'ld X-Ke Tem mapurs fonen kearen MK

napanaeaeneneaTin pmsTin A l‘x)"ll'l‘ll. (llh"ﬂ napanaenennney Kxoaesmi

V= 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 xail-

(x-1)
owen Y o=

ynxuuacnmng rpaperine Tricrl bozagm?

1.5. 1.13-cyperre xopeeTiaren coRxecTiKTepain Xanencon QynKmnns-
nw ankranax? Mayamraprgm neraaenaep.

1 IC =

()|I | z

1.13-eyper
1.6. y=x*-6x+5 PYHRNHNCEIH HAKTHE CAHJAD MMULIHLHXA rpaduKTiy
recianen Gepingep.

1.7, y=x"-6x+5 dynkuuncun Oyrin canaap musnnnga 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 Kkits 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

MATEMATHHA

Cynefimenoea P & wane TB.

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

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:

@ - kyppeniniri Temed AaHrefaer TancepMa
= Kypaeniniri oprawa pesrainar TancspmMa

MATEMAT”KA @ = KyPEENinir seoFapel oaHrsRner TanceIpMma
— epexanen

- -
= = = | = TaHGaHbl TAHMEa MeHe KOl
APHaREI MEKTENTERAH ([CeHBINTARASIH) p
zepne GyasnsIcTapel Gap i1 = HOFASATTEIK &Ccafmeps
10-ChIHBIN OKYLWUBLNADMHA ApHaNFaH OKYNbIK,

. -
- CHIAFBIL MeH KAPBIHGALITE KonaaH
Kasamcrad PeonyGnakacsifme,
DRy -3F ETyY MAHWCTENIN $OsIHFaH

Cynesmenosa P. A. maHe T.6.

MaTemarika, ApsHafsl MesTanTSOOIH, (CoHETTApOsH) 3apne Sy-
SLNECTaDE Sap 10-ChHbLIN OKFIMEINEDEHA SpHENFaH ORYNEIK, &
P. A Cymeawescea, M. I. Emcesea, G . Mapeassocea. - Anwvars:
~BEED opranesui- HLUC, 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:
GEC HMYE OH YL M, Ges;
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.

EipTargans
ExiTantans
YwTantans
TepTrarGans
EBecTantanb
ANTEMaHGBANE!
eritanSans

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
W 12, Ecke Tycip!

Ceiasm, — Gyn Gipidi4, apTeasesH Gigi BipEoinicnad opHa-
REDKEH, KESN YK TENSEO0SH KYDEMNEIH FEorMaT AN, hurypa

MaoreTRUFNEIK, CEESBIKTADOGLIH, YU Tyod Sonagbl.

CrasKkTap Typi Meacan
Tway
FIIGEIK, r/"—"j.

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
h ;i g 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-
WA MexTEnTEpOE, (CeMnnTapany) 10-cumpbnna apuandan
anjeTamenik ypan/ P. & Cynadrenoes, M. 1. Emscessa — Ansarsi:

LEEE TR T PECIIYE;J'IHKH{.;HHI:IH wBBED aptansme WG, 2022, =56 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
KyowinraH, SajcTesenin  HYCKayNapga  ORNLKTW  naddanaHyrs,
MATEMETHES KyDCHHER Herlar GaniMoepiH okyFa. KypCTH HOCNApNEYFa
yeesLmaap Bepinred

Bnjctemeni keweHal sspae naMy ByapnsicTaps Gap oRyULINapOL
ORBETYAE YAHMLECTHEYLEIH KBS HENTEH HYCKECLIMGE, BPHEIS MEKTETE,
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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Tablel7
Sample Assignment

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

U 8 i:_
g g

[ ]
i

i @

PR
wane AHANN3Z
BACTAMANAPH

2ebanin P
10
[ '
v

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.

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
TOIIEH MyFamiM  Mplcan kepceTedl, TONTApFa TAICHIPMA | Y Tomka ga Gipaedt OxryasIx,
K¥MBIC Bepeni TATICEIPMA Emm amici apreuisr TancepManapael | Oy Kypangaper;
* Ecxepry - EBBK 6ap oxymsmsr xoca amanga (ecty | 16,8, KoopmEararsm #as ;::;Em‘;;;palﬁg — Comiiz;
KaOlTeTiHe OY3BUTHICTAPEL 0ap) KeqerlH ByRTeTeDN | Garaqas - HHTEpH-E’I
Dz=-1-38i YYyWw pecypeTapsl
4. KoopTHHATATME, RAIMKTIKTA: va_fF 1:fa. | SPSRESES
1)z=-4+3;2) 5=2-20;3) 5= 3 4) 2 = -2 cansaparm bearl. 31=-5 +iiB; vy vy
neftix (52-eyper). =
<+ —ac
& > 1 1 1 )4 [3 lr;;

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
AKYIIIEH * Ecxepty - EBBK 6ap oxymEIEEI Koca izFaHia Z=a+bj OxyanE
K¥MBIC (emin OyssuTEICTapEI Bap) -Kommuteke camueiH Haktel Oemrin | Oky Kypannapsr
, = bj = +/aZ + b? | Gimaeni;
3. Komnnexc cannLii Moy liH AHEIKTARAAD: r=a+bj =4a : Coni
i . . 1 4 R JIaHA,
1)4-3i;  2)-3+2; 3)0,2+0,1; 4) E—Ei; r=+va? + b%— MagaxTay Hureprer
. - N - | Kapaficem!, eCypCaper
5. KoMruexe caHHBIH MOy 1in TaGLIHAAD: ROMPIEKE CarHui #oOuTL Kelfmnr il
). e
ve-aey:  p il By@-gyy | Amsmesomie | T
1+i CaHHBIH MOTYVT HAKTEI Ta:n'm:{[,] w
HKSHE HOPAMAI y v [ l
bemKTepIin .
ko3bdHUHeHTTEPIRIH
KE&IPaTTAPEIHEIH
KOCEIHEICHLIHEIH KBagpaT
TyOIpiEig
apHdMeTHKAIEIK MaH]

eIl aTaTamsl JKaHe T
benrimeneai
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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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PARTICIPATION OF KAZAKHSTANI UNIVERSITIES IN GLOBAL RANKINGS:
ANALYSIS OF DYNAMICS, PROBLEMS, AND PROSPECTS

Abstract. Global university rankings are increasingly used as tools for assessing
university effectiveness and shaping educational policies. This article presents a
comprehensive analysis of the participation of Kazakhstani universities in the international
rankings QS, THE, and ARWU. The study reveals both positive dynamics and persistent
institutional barriers for Kazakhstani universities.

The research methodology includes quantitative and qualitative analysis of university
positions, as well as comparative analysis. The findings show that the main problems with the
global positions of Kazakhstani universities are related to insufficient scientific productivity,
limited internationalization, and a disconnect between public policy and institutional practice.
Recommendations are provided for the development of the research ecosystem and the
transformation of academic management mechanisms.

Keywords: university rankings, Kazakhstan, higher education, internationalization,
academic reputation.

Introduction

Over the past two decades, global university rankings have become powerful tools for
institutional competitiveness and higher education policy. Rankings such as the QS World
University Rankings, Times Higher Education (THE), and the Academic Ranking of World
Universities (ARWU) have become influential indicators of academic reputation, research
potential, internationalization, and the attractiveness of universities for students, investors,
employers, international partners, and national governments (Hazelkorn, 2015; Marginson,
2014).

In this context, a university’s ranking position is no longer considered an additional
reputational asset but is becoming an essential component of strategic planning, mission
formulation, and resource allocation. Countries with developing education systems, including
Kazakhstan, are increasingly participating in the global competition for academic recognition
and striving to integrate into the international education space. Since the 2010s, Kazakhstan
has institutionalized efforts to increase university competitiveness through participation in
global rankings, reflected in regulations, state programs, and public funding (MoES RK, 2020).

For example, the State Program for the Development of Education and Science of the
Republic of Kazakhstan for 2020-2025 explicitly states the goal of placing Kazakhstani higher
education institutions among the top 500 in global rankings. Al-Farabi Kazakh National
University, Nazarbayev University, and L.N. Gumilyov Eurasian National University are
supported through targeted funding, research clusters, and the recruitment of foreign faculty.

Despite this, the participation of Kazakhstani universities in global rankings remains
limited in both scope and quality. Many institutions fail to meet ranking criteria in several
areas: scientific productivity, internationalization of faculty, involvement in global
collaboration, citations, and academic reputation. Internal institutional barriers, fragmented
internationalization strategies, limited research output in English, and staff turnover further
exacerbate the issue.
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Therefore, analyzing the participation of Kazakhstani higher education institutions in
global rankings is an important research objective. On the one hand, it enables an objective
assessment of the higher education system in the international context. On the other hand, it
identifies strategic growth areas, institutional challenges, and potential reform directions. This
article aims to systematize empirical data, analyze the dynamics of Kazakhstani universities’
participation in global rankings from 2020 to 2025, compare the experience with other
countries, and offer recommendations for improving Kazakhstan’s position in the global
academic arena.

Literature Review

The participation of universities in global rankings has been the focus of academic
debate for over a decade. Researchers emphasize several key aspects of how rankings influence
educational policy and university behavior.

First, rankings institutionalize hierarchies in the global academic space, strengthen the
dominance of English-speaking institutions, and place pressure on developing countries’
higher education systems (Marginson, 2007; Hazelkorn, 2015). In this regard, rankings serve
not only as assessment tools but also as mechanisms of global inequality (Shin et al., 2011;
Stack, 2021).

Second, rankings influence internal resource distribution in universities: priority is
given to academic publications (especially in English), citation rates, and visibility in the
international academic space. This shapes institutional strategies - from curriculum design to
international collaboration (Rauhvargers, 2013; Salmi, 2009).

Third, rankings shape external perceptions of universities among key stakeholders -
students, parents, partners, donors, and government agencies. They have become crucial
elements in marketing and positioning in the global educational market (Usher & Savino, 2006;
Altbach, 2013).

In the post-Soviet region, including Kazakhstan, rankings are often used as a tool to
validate educational reforms. Ranking results are integrated into national university evaluation
systems, impacting funding, accreditation, and leadership appointments (Kushnir et al., 2021;
MES, 2023).

However, the literature also contains significant criticism of rankings. Scholars
highlight methodological flaws, cultural biases (e.g., prioritization of English-language
sources), and the misalignment between ranking metrics and national educational goals (Deem
etal., 2008; Stack, 2021). These issues are particularly acute for countries with underdeveloped
research infrastructures, limited academic autonomy, and low international visibility.

For Kazakhstan, this underscores the need for a balanced and strategic approach to
ranking participation, viewing it as a tool for quality improvement, not a goal in itself.

Methodology

The study is based on the following approaches:

1. Secondary analysis of open data from the global rankings of QS, THE, and ARWU.

2. Analysis of bibliometric indicators of Scopus and Web of Science: publication activity,
citation index, and share of publications in high-ranking journals.

3. Comparative analysis with universities from Uzbekistan, Malaysia, the Czech
Republic, and Russia.

The following research questions serve as a guide for the study:

- How do Kazakhstani universities compare to their regional and international peers in
terms of global rankings?

- Which governmental initiatives and institutional practices propel these ranks upward?
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- What structural barriers stand in the way of Kazakhstan's higher education system's
long-term progress?

The study's primary objective is to monitor Kazakhstan's advancement in global rankings
in relation to the broader framework of domestic reforms in higher education.

The study seeks to achieve the following specific objectives:

1. To aggregate and organize quantitative data on Kazakhstani university representation
in QS, THE, and ARWU rankings;

2. To assess publication activity and citation impact using bibliometric analysis;

3. To identify regional trends by contrasting Kazakhstan with a few reference nations;

4. To investigate institutional tactics and structural limitations influencing ranking
results.

Methodologically, the analysis is predicated on comparative policy viewpoints
(Marginson, 2014; Hazelkorn, 2015) and bibliometric methodologies (Moed, 2005; Glénzel,
2003). These frameworks make it possible to integrate ranking dynamics with systemic
developments and to emphasize both structural and institutional features.

Results and Discussion

Analysis of the participation of Kazakhstani universities in global academic rankings
(QS, Times Higher Education, Web of Science, Scopus) shows positive changes that reflect
certain institutional changes in the country's higher education system. At the same time, as
Hazelkorn (2015) and Marginson (2014) note, the growth of ranking positions does not
necessarily coincide with sustainable academic development: the influence of external
indicators may lead to selective strategic decisions aimed at satisfying the ranking criteria,
rather than fundamental changes.

Dynamics of participation and position of Kazakhstani universities

Analysis of quantitative data shows that the number of Kazakhstani universities
included in the QS and THE rankings is gradually increasing, but this representation remains
very low compared to international and even regional counterparts.

The analysis should be interpreted in light of Kazakhstan's Concept for the
Development of Higher Education and Science (2023-2029), which places a strong emphasis
on institutional autonomy, international competitiveness, and integration into the global
academic environment.

Table 1.

Number of Kazakhstani universities in international rankings
Rankings 2020 2023 2025
QS World University Rankings 8 10 11
Times Higher Education (THE) 1 2 2
ARWU 0 0 0

Sources: compiled by the authors based on the analysis of data from QS, THE, Scopus
university reports

QS (2025) reports that 11 Kazakhstani universities were listed in 2025, up from just one
in 2015. The results show a similar trend, declining over the same period of time from one to
two universities. As reported in OECD (2021) and Altbach (2013), this increase is ascribed to
strong academic reporting, increased publishing activity, and internationalization initiatives.
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Table 2.
Kazakhstani universities in global rankings (QS and THE, 2025)
Number of Share of foreign
University QS 2025 THE 2025 publications teachers (%) g
(Scopus, 2024)

Nazarbayev University | 138 301-350 5,420 43%
AlFarabi  Kazakh | 5)q 601800 | 3,610 19%
National University
Satpayev University 441-490 801-1000 3,020 13%
L.N. Gumilev Eurasian | /o, i 1.420 10%
National University
Kagakh_ Agrotechnical 601-650 i 1,120 8%
University
Kazakh-British
Technical ~ University | 631-680 - 1,030 12%
(KBTU)
Karaganda University i 0
named after Buketov 701-750 790 %
Abai Ka_lzakh Natlo_nal 751800 i 660 6%
Pedagogical University
Almaty Technological i 0
University (ATU) 801-1000 570 5%
Kazakh University of
Humanities and Law | 901-1000 - 460 3%
(KazGUU)
Sh. Ualikhanov 0
Kokshetau University 1001-1200 i 340 2%

Sources: compiled by the authors based on QS (2025), THE (2025), Scopus (2024), and
university reports

Kazakhstan is starting to solidify its top-tier participation, as seen by the ascent of Al-
Farabi KazNU to QS 223 and Nazarbayev University to QS 138. The majority of universities,
however, continue to be in the lower tiers (651-1000+), suggesting that resources are heavily
concentrated in a limited number of establishments.

Thus, there is an effect of “ranking concentration”, in which strategic resources are
concentrated in a narrow group of universities, while other institutions remain outside the
global academic arena. However, as Dim et al. (2008) argue, representation in the rankings
does not in itself indicate comprehensive academic improvement, but can be an indicator of
active participation in the global educational space.

Regional and international context

Kazakhstan has maintained its advantage in the Central Asian region, but it is
significantly lower than that of the countries of Southeast Asia. For example, in the QS ranking
(2024), the Czech Republic has 14 universities. This can be partly explained by systematic state
support and academic autonomy, as documented in the OECD (2021) and Rauchvargers (2013)
studies.
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Table 3.
Regional position of Kazakhstan in the global university rankings

Country QS (2025) THE (2025) ARWU (2025)
Kazakhstan 11 2 0

Uzbekistan 6 2 0

Malaysia 24 15 5

Russia 32 21 11

Czech Republic 13 9 2

Sources: compiled by the authors based on the analysis of QS, THE, ARWU data (2025)

Kazakhstan's situation highlights the drawbacks of a rankings-based approach to
international integration, going beyond the numbers. Although QS representation is higher in
Kazakhstan than in Uzbekistan, the difference with Malaysia highlights the structural
advantages of nations that have made steady investments in regional hubs, research
ecosystems, and English-medium education. As a result, unless structural reforms guarantee
sustainability, Kazakhstan runs the risk of staying in a "middle position,” above its regional
rivals but below its global leaders.

Rankings as a factor in changing university strategy

A number of Kazakhstani higher education institutions are reconsidering their strategic
orientations in favor of indicators measured by global rankings: international mobility,
academic reputation, and citations.

In line with the world-class university model, Nazarbayev University has focused its
strategy on creating research-intensive centers with close international engagement.

Although citation quality is still inconsistent, Al-Farabi Kazakh National University
(KazNU) has implemented an aggressive publication policy and increased partnerships with
Chinese and Russian schools to boost Scopus production.

As a sectoral adaptation rather than a simple reputational one, Satpayev University has
placed a high priority on engineering-focused collaborations with business and global research
networks.

This demonstrates how rankings serve as a selective force behind institutional
modernization, while different universities employ different approaches: some adopt
worldwide models, while others modify ranking logics to play to their unique advantages.

According to Hazelkorn (2015) and Salmi (2009), colleges are run like corporations
and are governed by the "competitiveness” concept. This is consistent with global trends. In
particular, Nazarbayev University is focused on the model of a world-class university, which
is reflected in its intensive support for research centers and international collaborations.
However, Altbach (2013) warns that excessive imitation of global models can neutralize the
local missions of universities and exacerbate educational inequalities.

Constraints and structural barriers

Several interconnected structural hurdles continue to limit Kazakhstan's sustainable
academic development despite noticeable quantitative growth. One of the main challenges is
financial: chronic underfunding and restricted access to competitive research funds create
unequal institutional capacities, particularly in regional universities. Another issue concerns
academic autonomy. Although the 2023-2029 Concept stresses the importance of greater
independence, centralized governance procedures still constrain universities’ ability to
implement autonomous strategies. International integration also remains limited: even though
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the number of foreign professors has increased, collaboration is mostly project-based rather
than systemic, and participation in global research networks is fragmented. Language barriers
add to these difficulties. The transition to English-medium instruction enhances international
visibility but generates internal challenges, such as a shortage of qualified teachers and a
decline in the quality of social sciences and humanities education. In addition, a bibliometric
imbalance persists: the quantity of Kazakhstani publications grows more quickly than their
citation impact, which means national research is not receiving sufficient recognition in global
academic communities. Taken together, these factors show that without systemic reforms,
improvements motivated by rankings will remain fragile.

Conclusions

The results of the analysis show that the participation of Kazakhstani universities in
global university rankings is limited in scope, unstable in dynamics, and vulnerable to external
and internal institutional factors. While the number of universities represented in the QS and
THE rankings is gradually increasing, qualitative indicators such as citation counts, academic
reputation, internationalization, and the stability of the research environment remain low.

For instance, in QS 2025, Kazakhstan has eleven universities while Uzbekistan has just
six, demonstrating the relative strength of the area. Nonetheless, Malaysia's 24 QS and 15 THE
universities, which are supported by steady funding and internationalization efforts, highlight
the differences between Central and Southeast Asia. This illustrates how Kazakhstan's
dependence on partial reforms rather than radical change is the root cause of its fragility.

Of particular concern is the phenomenon of “rating rationality,” in which universities’
strategic priorities are replaced by a focus on quantitative indicators, to the detriment of their
core academic mission. This creates a risk of institutional degradation: universities strive to
enter the rankings, but not to achieve real scientific and educational breakthroughs.

Taking into account the identified trends, the following strategic directions are proposed:

1) Development of a national system for supporting research productivity, focusing on
the quality, not the quantity, of publications;

2) Implementation of a sustainable internationalization policy, including programs to
attract foreign teachers and students, expanding academic mobility, and supporting English-
language programs;

3) Formation of reputation strategies aimed at strengthening the academic image of
Kazakhstani universities through international cooperation, participation in global scientific
consortia, and publications in high-ranking journals;

4) Reuvision of the KPI system of universities to align the rating requirements with the
long-term objectives of developing academic freedom, autonomy, and the quality of education.

Thus, Kazakhstani universities should consider international rankings not as a goal in
themselves, but as an indicator of the maturity of the national academic ecosystem. Only
through institutional integrity, strategic stability, and academic credibility can Kazakhstani
higher education achieve long-term success and real recognition on the global stage.

Limitations and Future Research. There are various restrictions on this study. First of all,
it mostly uses secondary data from bibliometric databases and international rankings, which
might not adequately represent the qualitative aspects of institutional development. Second, the
comparison with a few chosen nations (Malaysia, the Czech Republic, Russia, and Uzbekistan)
is representative but not all-inclusive. Third, the rapid change of ranking algorithms (e.g., QS
2023-2025 updates) complicates longitudinal consistency.

Future studies should use mixed methods that incorporate interviews with university
leaders, broaden the comparative analysis to include other Central and Southeast Asian systems
(such as Vietnam, Thailand, and Indonesia), and investigate the long-term impacts of rankings
on academic identity, equity, and governance.
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THE EXPERIENCE OF OLYMPIC EDUCATION FOR UNIVERSITY STUDENTS

Abstract. The article explores new approaches to professional training in sports
education, focusing on integrating physical education and sports specialists into the global
system. It highlightsthe promotion of the ideals and values of Olympic teaching in response to
the growing interest in the international athletic movement and the Games in the context of
modern global society.

The study is based on research materials evaluating the professional literacy level of
specialists in physical education regarding the global sporting event, including its history,
current state, and the impact of new knowledge on the professional preparation of future
specialists. This study employed a mixed-methods design, combining a survey of 225 students
with an experimental intervention involving an “Olympic Education” course. Findings showed
that students in the experimental group significantly improved their Olympic literacy compared
to the control group, confirming the effectiveness of the intervention.

The main aim of the article is to cultivate and enhance the culture of Olympism among
youth by introducing them to the ideals and values of competitive sports through educational
programs. Additionally, the article presents the experience of implementing Olympism
concepts at the M. Utemisov West Kazakhstan University. Recommendations for improving
students' literacy in sports-related knowledge at higher educational institutions are also
provided.

Keywords: olympic education, physical education and sports specialists, Olympic
Games, olympism, students, olympic movement.

Introduction

The pinnacle of sports — the Olympic Games — is a grand competition watched by the
entire world, where thousands of athletes from all corners of the globe strive to conquer this
height. Over the 30 years of Kazakhstan’s independence, we have witnessed significant
achievements by our athletes. At the Olympic Games and global competitions, our national
flag has waved numerous times, our anthem has been played, and our spirit has soared higher.

The relevance of introducing Olympic education stems from the contradiction between
the high level of sports development achieved at the Olympic Games over the past several
decades and the low level of implementation of Olympic ideals and values among youth in the
educational process. The current youth's theoretical knowledge of the Olympic Games, the
development history of the modern Olympic movement, and the value of Olympism in the
Republic of Kazakhstan is insufficient. Therefore, studying the issue of implementing Olympic
education in Kazakhstan requires a comprehensive approach. The achievements of Olympic
athletes hold great social, educational, and moral significance.

The Olympic movement has long been recognized as a global platform that transcends
sports, influencing social and cultural development. Scholars have examined the educational
impact of Olympism and emphasized the importance of integrating its values into the
educational curriculum ( Bakhtiyarova, S., Ali, Z., Nurbagi, S.., Baitlessova, N.., & Yergaliyev,
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A., 2021). The Olympic Charter outlines the primary objectives of Olympic education, which
include fostering a spirit of friendship, fair play, and mutual respect (Olympic Charter, 2020).

The relevance of Olympic education in Kazakhstan stems from the growing recognition
of the need to instill Olympic values among youth. Research findings highlight the significant
role of Olympic education in fostering students’ understanding of both the historical evolution
and contemporary dynamics of the Olympic movement, thus enhancing their overall
professional competence (Bulatova, Maria & Platonov, Vladimir, 2018, Theodorakis, Y.,
Georgiadis, K., & Hassandra, M., 2024). Moreover, the inclusion of Olympic education within
the curriculum of higher education institutions has been shown to positively influence students’
motivation toward participating in physical activities and competitive sports (Hakman, Anna
& Galan, Yaroslav & Koshura, Andrew & Beshlei, Olga., 2021).

Currently, the effective widespread application of Olympic education is only possible
when there are highly qualified professionals in the pedagogical field who possess the
necessary knowledge, skills, and expertise to introduce individuals to the ideals and values of
the Olympics, an area where Kazakhstan is still lacking. In this regard, it is essential to find
effective ways to implement Olympic education and enhance literacy in this field for future
physical education and sports specialists in Kazakhstan’s higher educational institutions.

The issues of Olympic education have drawn the attention of many domestic and foreign
scholars and practitioners (Bakhtiyarova, S., Kuderiyev, Z., Murzakhmetov, Y. [et al.], 2020).
These topics are discussed at international sports congresses, scientific conferences, seminars,
and research works. In Kazakhstan, the Kazakh Academy of Sports and Tourism regularly
hosts International Scientific Congresses on "Olympic Sports and Sports for All," which are
attended by scientists from many countries.

In historical data on Olympic education, the general sports movement, and Kazakhstan's
role within it are presented. The author highlighted the need to revive scientific research on
Olympic education and culture in Kazakhstan, specifically in the historical Olympic theme
(Doskaraev, B.M., 2019).

V. Stolyarov (Stolyarov, V., 2019) drawing on extensive professional experience,
developed and implemented his own conceptual framework for Olympic education. In his
work, he critically analyzed the fundamental problems and common misconceptions observed
in the theoretical and practical dimensions of pedagogical activity within Olympic education.
He identified three core directions where significant misinterpretations tend to occur:

Olympic education is frequently interpreted too broadly, often being equated with any
pedagogical initiative related to physical education and sports. This includes programs aimed
at health promotion, physical development, fitness enhancement, and teaching sports
techniques.

Another issue arises from a limited perspective on pedagogical efforts, where Olympic
education is confined to familiarizing youth with the competitive aspects of sport. This narrow
focus reduces Olympic education to the transmission of factual knowledge about the Olympic
movement and Olympism, without deeper engagement.

A prevailing emphasis is placed on transferring knowledge about the historical
background and current state of the sports movement. Although such information is valuable,
Olympic education must also convey the core mission and values of Olympism, the
philosophical ideas of Pierre de Coubertin, their relevance in modern contexts, and the
strategies needed to sustain and promote these ideals. This also involves fostering an
understanding of the humanistic essence of international sport and combating its negative
manifestations.

Soldatenkov et al. (Soldatenkov, F.N., Abramov, R.V., Krestyannikov, A.S., &
Chugaevskiy, E.V., 2019) studied the potential of using Olympic education as a tool for
promoting physical fitness and a healthy lifestyle. They explored various forms of working
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with children, such as activities in the form of Olympic expert’s observations. After a series of
events based on Olympic education tools, the results demonstrated a positive impact on
children’s enthusiasm for a healthy lifestyle.

Ovchinnikov et al. (Ovchinnikov, A.Y., & Efremenkov, K.N., 2015) conducted a
comprehensive study on the use of multimedia technologies in Olympic education for students
at higher educational institutions in the field of physical education. The author developed an
advanced model of Olympic education for preparing physical education undergraduates,
incorporating multimedia technologies. The research confirmed that this model could be
applied in the educational process of higher professional institutions across various fields of
study.

In recent times, German researchers have been actively engaged in exploring various
dimensions of Olympic education, focusing on its conceptual foundations, thematic scope, and
the diverse approaches used in its pedagogical application. According to Rychtecky
(Rychtecky, A., 2017), there is a noticeable rise in attention toward the practical outcomes of
Olympic education in Germany, supported by in-depth evaluations conducted by the country’s
leading specialists.

Fioranzi et al. (Fioranzi, A, Florio, G., 2014) outlined two distinct approaches to the
advancement of Olympic education in general education schools in New Zealand. The first
approach involves presenting the history and current state of the Olympic Games in conjunction
with content that may not correspond to factual information, numerical data, or the academic
goals outlined in school curricula. The second approach views Olympic ideals and values as
integral to shaping students’ life principles through physical education and sport.

While Kazakhstani scholars have emphasized historical and cultural aspects of
Olympism, international literature increasingly addresses technological innovations and cross-
cultural pedagogical models. This contrast reveals the need for Kazakhstan to integrate global
best practices into local educational strategies.

General provisions

A healthy lifestyle is the main element of modern man's culture. In our modern world,
such tasks of physical education of young people as strengthening and preserving health,
forming healthy lifestyle skills are relevant. The effectiveness of solving these tasks directly
depends on the degree of development of each person's personal attitude to their health.
Understanding and awareness of the phenomena of health and a healthy lifestyle form the
foundation on which human behavior should be built. A healthy lifestyle of a student is
determined by the value orientations, worldview, moral and social experience. Self-confidence,
well-being, strong-willed stability - all these are signs of a student's psychological health.

Materials and Methods

Research Design

This study employed a mixed-methods approach, integrating both qualitative and
guantitative research methodologies to assess the implementation of Olympic education in
university settings. The research was structured in two main phases: (1) a survey-based
assessment of students’ knowledge of Olympic education and (2) an experimental intervention
involving the introduction of an Olympic education course.

Participants

The study involved 225 third-year students enrolled in Physical Education and Sports
programs across three higher education institutions in Kazakhstan: K. Zhubanov Aktobe
Regional University (ARU) (n = 73); Kh. Dosmukhamedov Atyrau University (AU) (n = 75);
M. Utemisov West Kazakhstan University (WKU) (n = 77). Participants were selected based
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on their enrollment in physical education programs, ensuring that the study targeted future
specialists in the field.

Data Collection Methods

A structured questionnaire was developed to assess students' knowledge of Olympic
history, values, and Kazakhstan’s role in the Olympic movement. The survey included
multiple-choice and open-ended questions covering three thematic blocks: Ancient Olympic
Games, the modern Olympic movement, Kazakhstan’s participation in the Olympics. Data
were collected through an online survey platform and in-person sessions at participating
universities.

Experimental Study

Two groups were formed at M. Utemisov West Kazakhstan University: Experimental
Group (n = 30): Received an intensive Olympic education intervention. Control Group (n =
30): Followed the standard university curriculum without additional Olympic education
components.

The intervention consisted of: 15-hour theoretical course on Olympic values and history;
15 hours of interactive learning, including quizzes and role-playing games; 15 hours of guided
independent work, such as Olympic crosswords and research assignments; 45 hours of self-
study, including literature review and group discussions.

Informed consent was obtained from all participants before data collection. The study
adhered to university guidelines on research ethics, ensuring participant confidentiality and
voluntary participation. Data were anonymized and securely stored to prevent unauthorized
access. The study was conducted in three universities, which may limit the generalizability of
findings to other regions.

The intervention was limited to one semester; long-term impacts of Olympic education
require further study.

This methodological approach ensured a comprehensive assessment of Olympic
education literacy among future sports professionals while testing an innovative educational
intervention to enhance their knowledge and engagement with Olympic values.

The necessity of enhancing and renewing Olympic education within pedagogical practice
is affirmed by the primary guiding document of the global sports movement—the Olympic
Charter—as well as by the strategic objectives outlined by both International and National
Olympic Committees. These sources underline the importance of supporting young people in
Kazakhstan by facilitating access to sports education related to the Olympic Games, fostering
the fundamental principles of Olympism, and integrating these values into the content of
physical education programs in schools and higher education institutions.

Olympic education, as a systemic component, is realized through a pedagogical process
that is humanistically structured. This process is designed to create meaningful opportunities
for the youth and general population to internalize knowledge about Olympic values and ideals.
The focus is on guiding individuals toward transforming their personal behavior into positive
motivational drivers that promote and sustain a humanistic way of life.

The process of implementing Olympic education, as shown in Figure 1, can be
represented in the form of the following stages.
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Figure 1.
Stages of the implementation of Olympic education
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In this regard, the need to educate children and adolescents through Olympic education
tools and methods has become especially relevant due to the intensification of issues related to
the humanization of life on Earth in the 21st century.

Olympic education is closely connected to stages such as knowledge exchange,
knowledge transfer, knowledge consumption, and the dissemination of knowledge and
Olympic values.

As a result, Olympic education has increasingly become the subject of active scientific
research, as the necessity of developing the Olympic movement for the humanization of society
has been recognized internationally. This highlights the need to seek new, unconventional
educational sources that promote universal moral and spiritual values.
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Research results

To prove the hypothesis that the presence of Olympic knowledge in physical education
and sports specialists directly affects their ability to implement Olympic literacy in pedagogical
practice, we conducted a survey aimed at determining the level of literacy called "The
Formation Level of the Olympic Knowledge System" among students majoring in Physical
education and sports.

A total of 225 students from the 3rd year of physical education and sports programs
participated in the survey. Among them, 73 students were from the K. Zhubanov Aktobe
Regional University (ARU), 75 students from the Kh. Dosmukhamedov Atyrau University
(AU), and 77 students from M. Utemisov West Kazakhstan University (WKU).

Table 1 presents the results of correct responses in determining the formation of Olympic
knowledge literacy among students majoring in Physical education and sports.
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Table 1.
Formation of the literacy of Olympic education of students of the specialty Physical Culture
and sports, %

Ne | Questions Name of higher education
institutions
WKU, AU, ARU,
n=77 n=75 n=73
1 | Show the first Olympic champion of independent Kazakhstan 62,9 62,67 65,8
2 | Markin what_ sports Zh. Ushkempirov, Sh. Serikov became champions 95.7 86,67 86.3
of the Olympic Games
3 | Mark f_rom wha_t year Kazakhstan began to participate in the Summer 46,6 46,67 577
Olympics as an independent state
4 Spo_emfy_m which Olymplc_Games B. Sattarkhanov, E. Ibraimov, and O. 85.2 746 86.3
Shishigina became champions
5 | Mark the first boxing champion of independent Kazakhstan to win the 45,2 62, 6 63
Val Barker Cup
6 | Show the first athlete of Kazakhstan to win a gold medal in swimming | 87,8 96 91,8

Based on the analysis of the survey results, the need for specialized education in the field
of Olympic education was identified. This is because only 70% of the students were able to
correctly answer even the easiest questions, which they should have known. The total number
of incorrect answers was 30%. In this regard, it can be concluded that future physical education
and sports specialists do not possess sufficient knowledge in the issues of the Olympic
movement and the meaning of sports and the Olympics. The reasons for this result can
primarily be attributed to the insufficient information provided about the history and current
state of the Olympic movement in the subjects taught at higher educational institutions
specializing in physical education and sports.

Findings from the survey conducted among students specializing in physical education
and sports, along with coaches from various disciplines, physical education instructors, and
sports administrators, indicate that although young people show growing enthusiasm toward
sports and the Olympic Games, their understanding of the ideals, values, and traditions of
Olympism remains limited. This highlights the pressing need and relevance of implementing
Olympic education to strengthen the Olympic movement and contribute to the broader
advancement of society..

During the experiment, two groups were formed from third-year students of the Physical
Education and Sports department of M. Utemisov West Kazakhstan University: a control group
(30 students) and an experimental group (30 students).

To prove the statement that a high level of Olympic education in physical education and
sports specialists is a prerequisite for developing their Olympic literacy, we conducted an
"Olympic Literacy" test for physical education and sports majors.

Prior to initiating the experiment, a diagnostic tool titled the "Olympic Literacy" test was
created and administered to evaluate students’ understanding of the Olympic movement. The
test was structured into three thematic sections: the first section addressed topics concerning
the Ancient Olympic Games, the second explored the restoration of the Modern Olympic
Games, and the third examined the progression of the Olympic movement in Kazakhstan. Each
section comprised 30 questions, making a total of 90 questions, all aimed at assessing the
students’ level of Olympic literacy.

Figure 2 shows the comparative results of physical education and sports major students'
"Olympic Literacy" test before the experiment.
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Figure 2.
Comparative pre-test results of students’ Olympic literacy (points represent correct
responses in three thematic blocks of the literacy test).
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In this regard, the results of the test aimed at determining the Olympic education literacy
of physical education and sports major students indicate that the formation of their Olympic
literacy requires a formative experiment.

In light of this, we will elaborate on the content and methodology of the elective course
we developed, which is aimed at forming Olympic education literacy in physical education and
sports specialists.

The experimental group studied according to the author’s methodology, which we
designed to improve Olympic education, while the control group followed the generally
accepted methodology in higher education institutions. The content of the author’s
methodology included: a 15-hour theoretical course covering the theoretical base of Olympic
education; 15 hours of intellectual games such as “Olympic Cell,” “Olympic Primer,” and
“Olympic Lessons;” 15 hours of independent work under the guidance of the instructor (IWS),
during which Olympic crosswords were solved and Olympic quizzes were held; 45 hours of
student’s independent work (SIW), where tasks on Olympic terminology were checked, round
tables and role-playing games were organized.

Discussion

The primary objective of the "Olympic Education™ course is to provide students with a
solid foundation of knowledge about Olympism, the Olympic movement, and the Olympic
Games, enabling them to integrate these concepts into their future professional teaching
practices. As future educators, students will work toward developing a level of understanding
that supports the enhancement of public perception regarding Olympism and the Olympic
movement, while also facilitating the spread of its humanistic values within society. This
educational approach aims to cultivate virtuous character traits among young people, inspire a
commitment to balanced physical development, and promote both physical fitness and spiritual
growth.

The objectives of the course are as follows:

- To establish solid and deep knowledge among students about the Olympic Games, the
Olympic movement, their history, the goals, objectives, ideals, and values of Olympism,
general humanism, and the humanistic potential of sport.

- To equip students with the knowledge that will help foster children's and youth's interest
in sports and physical activities, their enthusiasm for the Olympic Games and the Olympic
movement, and their aspiration to implement humanistic values through sport in their future
professional practices.
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As outlined in the course syllabus for "Olympic Education,” we structured the content
into 3 modules. The first module is titled "The Origin of the Olympic Games in Ancient
Greece," the second module is "The Revival of the Modern Olympic Games and the Olympic
Movement in Kazakhstan," and the third module is "Spreading Olympic Education to Children
and Youth (Preschool, School, and Higher Education).”

Based on this, during seminar classes, we developed the intellectual game "Olympic
Cell" as a teaching method. Well-organized intellectual games help create a conducive
emotional atmosphere for learning and establish psychological connections between all
participants. In the game setting, students' intellectual efforts are engaged. The types of group
work help students develop communication skills and also foster teamwork, mutual
understanding, and the ability to recognize the value of each team member, which are skills
that require time to cultivate.

In the "Olympic Cell" intellectual game, the student begins by selecting one of the cells
displayed on the game slide with the "Olympic Topics" and a point value. The questions are
designed so that each corresponds to a specific topic of the game. Five topics are offered for
the game. The point values range from 10 to 50. The higher the point value, the more difficult
the question.

The game continues until all the questions have been played. The game is organized in
the following ways:

a) Head-to-head game (between students)

b) Team game (students are divided into two teams). If one team gives an incorrect
answer, the other team gets the opportunity to respond. The team with the most points is
considered the winner.

Figure 3.
Example screenshot of the interactive game “Olympic Cell,” showing how point values
correspond to question difficulty.

[ OLYMPIAD TOPICS ]

[ NAMES ml ml ml 40] 5OI

[ CITY AND COUNTRY 1o| 20| 3o| 40

OLYMPIANS 10 | 20 30 40

OLYMPIC SQUARE ] 10 | 20 | 30 |

[ TYPES OF SPORTS 10 20 | 30 | 40 | 50 |
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Thus, in order to equip students with the necessary competencies, we implemented a
number of active and interactive methods, along with business games conducted during
practical classes.

This is illustrated in Figure 4, which demonstrates how the methodology for improving
Olympic education influences the enhancement of Olympic knowledge in training specialists
in physical education and sports. This is achieved by including the elective course "Olympic
Education” in the curriculum.

Figure 4.
Post-test comparison of control vs. experimental groups; points indicate mean scores out
of 90 questions.
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Our intervention aligns with findings from Germany, where structured Olympic
education programs enhanced students’ understanding of Olympism (Rychtecky, 2017), and
from New Zealand, where values-based approaches improved student engagement (Fioranzi &
Florio, 2014). This suggests that the Kazakhstani case adds valuable evidence from Central
Asia to the global discussion on Olympic literacy in higher education.

Summarizing the results of the "Olympic Literacy” test, it can be concluded that
mastering the elective course "Olympic Education™ significantly improved the knowledge
volume and quality in the experimental group compared to the control group. This provides
solid grounds to affirm its positive impact on the level of literacy and knowledge in the field
of the Olympic movement.

Conclusions

Currently, it can be stated that organizing a unified, multi-level system of Olympic
literacy in the training of physical education and sports specialists is a justified approach. Thus,
the development of Olympic literacy is structurally feasible and has the potential to encompass
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all educational institutions in Kazakhstan. Furthermore, the use of Olympic education tools
provides a tangible opportunity to educate and nurture the younger generation in the spirit of
true Olympic values — respect, friendship, and the pursuit of excellence.

At present, it is possible to create a unified system of Olympic education for future
physical education and sports specialists by enhancing Olympic education and continuing its
practical implementation at the preschool, general, and higher education levels. Thus, if a
practice based on the three main stages of education is established in our country, it should be
emphasized that this will lead to an increase in the Olympic literacy of the younger generation
and the formation of a unified system of Olympic education.

To enhance the Olympic literacy of future physical education and sports specialists, we
have proposed the following recommendations:

1. The subject "Olympic Education”, which serves as a key component in
providing a fundamental understanding of Olympism, should be included in the curriculum of
the "Physical Education and Sports™" educational program as part of the basic or specialized
disciplines cycle.

2. Active and interactive teaching methods should be employed within the
framework of the "Olympic Education” course. These include Olympic literacy testing,
Olympic crossword puzzles, Olympic quizzes, Olympic dictionaries, Olympic lessons,
masterclasses with specialists in the field of the Olympic movement, as well as role-playing
and intellectual games (e.g., "Olympic Alphabet,” "Olympic Cell"). These methods contribute
to the successful development of a systematic knowledge base for students specializing in
physical education and sports.

3. To enhance the Olympic literacy of future physical education and sports
specialists, it is essential to provide electronic textbooks on the topic of the Olympic Games,
sports-related films, audio materials, and computer-based tools. Additionally, it is necessary to
intensify scientific research and project work on issues related to Olympic education. A
dedicated section on Olympic topics should also be included in the "Theory and Methods of
Physical Education” scientific-theoretical journal.

Currently, the implementation of a comprehensive, multi-tiered Olympic education
system in the preparation of future professionals in physical education and sports is seen as a
well-founded and effective strategy. From a structural perspective, establishing such a system
is both achievable and capable of being integrated across all levels of educational institutions
in Kazakhstan. In addition, incorporating Olympic education methodologies offers a tangible
means to instill core Olympic principles such as respect, friendship, and striving for excellence
into the upbringing of younger generations.
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DEFINING THE LINGUISTIC MEANS OF SCIENTIFIC AND TECHNICAL
COMMUNICATION IN THE TRAINING OF ENGINEERS

Abstract. Changes in the higher education system predetermine the need for scientific
understanding of the process of scientific and professional activities formation, which play a
key role in the development of knowledge, innovation and solving complex problems in the
field of science and technology. The article examines the problem of scientific training of
engineers, which lies in the need to substantiate and develop technology for the formation of
scientific and professional competence of technical university students in the process of
teaching the scientific language, that is, teaching scientific communication in engineering. The
authors presented research of scientific and linguistic system of technical personnel training
through a theoretical review of foreign experience in order to determine key linguistic means
of scientific and technical communication and a questionnaire survey to assess the applicability
of linguistic means of scientific discourse in the training of engineering and technical
personnel.

The research has been carried out within the framework of the project funded by the
Science Committee of the Ministry of Science and Higher Education of the Republic of
Kazakhstan “Enhancing Scientific and Professional Language Learning for Engineering
Students in Kazakhstan through Digital Technologies” (Grant No. AP19678460).

Keywords: linguistic means; scientific communication; training of engineers; theoretical
review; questionnaire survey; data analysis.

Introduction

The role of language in scientific training cannot be overestimated. In an era of rapid
information exchange and knowledge globalization, scientific language acquisition is no longer
limited to mere linguistic knowledge. It is a dynamic tool for successful transmission of
scientific ideas, an instrument of innovation and a catalyst for the development of cross-cultural
communication in finding solutions to multifaceted global problems. Scientists have long
recognized the need for precise terminology and clear expression to communicate complex
ideas. As science has developed, the role of language has evolved, extending far beyond the
traditional boundaries of journal articles and scientific conferences to embrace the vast digital
sphere in which data is shared and international collaboration occurs.

The purpose of this research on the intensification of scientific training of technical
specialists is to identify the role of language in the scientific training of future engineers and to
determine linguistic means in the process of scientific and technical communication.

The conducted content analysis of the concepts “ linguistic means” and “scientific and
technical communication” made it possible to determine their significance and relevance, and
to consider foreign practice of using linguistic means in the process of scientific
communication. According to Hyland (2011), language becomes a form of presentation of
interpretations in the scientific genre, which requires adherence to certain patterns regarding
the linguistic means. Language influences thinking because it offers cognitive means for
developing mental shortcuts. Scientific texts are designed to convince readers of the knowledge
underlying a research article or dissertation. To achieve these different goals, scientists tend to
use the same repertoire of linguistic means over and over again (Hyland, 2011).
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Researchers emphasize that linguistic means of formalizing scientific (professional)
speech are designed to ensure accurate perception, recording and transmission of information
exchanged between specialist communicators, since the linguistic component occupies an
important place in the system of scientific communication. Written recording and transmission
of scientific (special) information requires some work on the linguistic forms of its expression.
The pattern of use of linguistic means in scientific texts is determined by a number of factors;
the main ones being objectivity, accuracy, information content, and logic (Mikhaylenko, 2014,
p. 78).

Currently, scientific communication is:

- a set of processes for transmitting and receiving scientific information in society,
forming the main mechanism for the existence and development of science;

- means of popularizing the results of scientific activity and activating the processes of
new knowledge exchange (Gladkova, 2009, p. 162);

- exchange of information between people involved in science professionally
(Mikhaylenko, 2014, p. 80).

The means of scientific communication include all kinds of forms of exchange and
dissemination of scientific information. Traditional (or classical) means of scientific
communication are usually divided into formal, semi-formal and informal. Formal and semi-
formal communications are documentary sources of information. These include, first of all,
formal documents officially published in scientific publications: journal articles, collections of
scientific papers, conference proceedings, monographs. Semi-formal documents are
manuscripts, preprints, scientific reports, text messages, etc. (Gladkova, 2009, p. 162).

Successful scientific communication today largely depends on the level of information
culture of scientists, researchers, teachers and students and on their ability to use the latest
information and communication technologies (Talishinski, 2021, p. 113). Digital technologies
significantly accelerate the development of society, enhance the role and importance of
information and knowledge, transform knowledge into a direct creative force; expand and
enrich information exchange channels; make the transition from book communication to
multimedia and form modern models of scientific interaction.

According to linguists, a number of linguistic means contribute to the fulfiliment of this
requirement in scientific texts. Written documents of scientific nature are complex linguistic
forms, the main purpose of which is to convey information to the reader (Mehler & Romary,
2012).

Methodology

To conduct the research, a combination of the following methods was used: 1)
comparative analysis of foreign and domestic sources on linguistic means of scientific
communication of technical specialists; 2) content analysis of the concept of “linguistic means”
and “scientific communication”; 3) quantitative and qualitative methods of collecting
information; 4) questionnaire survey for teachers and linguists of technical university to
identify linguistic means of scientific and technical communication; 5) systematic analysis of
the obtained data.

Analysis of the research problem

Scientific and technical communication is distinguished by its inherent characteristics,
which can serve as an obstacle to understanding scientific and technical texts.

Technical documentation conveys information that readers must interpret
unambiguously. Among the most important points to pay attention to in the field of scientific
and technical communication is the clarity of documents of scientific nature (Mehler &
Romary, 2012). The specialized terminology and jargon inherent in scientific and technical
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communication can create barriers to effective communication. Also, cultural and linguistic
diversity can complicate the process of translation and interdisciplinary discourse.
Communicating complex concepts requires a delicate balance between accuracy and
accessibility.

In technical and natural sciences, an unambiguous definition of terms is possible, which
is associated with the designation of specifically observable, objectively existing processes and
phenomena of the surrounding world. In fields such as engineering, medicine, and computer
science, precise language is essential to convey important information. The definitions of such
terms can be changed and clarified regarding the linguistic form of expression, however their
content must remain unchanged, since this is what ensures the unambiguity of the term, its
accuracy and information content (Mikhaylenko, 2014, p. 81).

Herbert (1999) divides terms into two categories: highly specialized terms, which usually
have a very specialized meaning; “semi-scientific or semi-technical words having a range of
meanings and often used idiomatically (for example, work, plant, load, feed, force).” Godman
and Payne distinguish between two types of terms: technical terms and non-technical terms.
Technical terms are those terms whose concepts are the same across all sciences, regardless of
the language used. In each case, the properties of the characteristic can be enumerated to
uniquely define the object. Non-technical terms are divided into general language terms (e.g.
coordinators, subordinators, determiners, quantifiers) (Pearson, 1998).

Scientific and technical terminology, which, as Gredina (2010) writes, is the most mobile
layer of vocabulary, subject to constant and active enrichment and change due to the scientific
unification of the terminology of a particular field of knowledge.This is due to the fact that
terminology develops taking into account new technologies and concepts, serves as a bridge
for the transfer and expansion of knowledge from one generation of experts to another;
accordingly, when new terms are introduced or existing ones are developed, the latest
achievements and ideas in a certain scientific direction are reflected. In engineering, problem
solving often involves identifying and analyzing specific components or processes in technical
fields, creating new terms to describe new inventions and discoveries. Moreover, in
interdisciplinary research, terminology acts as a common language that transcends the
boundaries of individual fields. For example, this is especially valuable in fields such as
bioinformatics, where biologists and computer scientists need to understand each other's work.

In scientific articles, accurate terminology is critical for peer review because
terminological clarity ensures that reviewers can accurately evaluate methods and results.
Reviewers rely on terminology to evaluate the validity and accuracy of research papers.
Technical documents such as manuals, textbooks, instructions, guidelines rely heavily on
terminology. For example, in the automotive industry, technical guidelines use standardized
terminology to describe vehicle components, maintenance procedures, and repair instructions.

It should be noted that technical terminology may vary depending on language and
culture. Accurate translation of technical terms can be challenging because not all concepts
have direct meanings in other languages. This can create problems in international
collaboration and dissemination of research.

Louis Anke (2013), in his study on the classification of different styles of terms
definitions, gives high importance to definitions, which play an important role in the
information age. The need to structure the information available on the Internet is obvious,
since the volume of information is growing every day. Understanding the meaning of words
can be achieved through the existence of glossaries or special dictionaries.

Therefore, as the first linguistic means of scientific and technical communication, we
highlight terminology, which plays a fundamental role in technical fields by providing a
standardized and precise language for defining concepts, processes and phenomena. This
precise use of specific terms and definitions is critical to effective communication, knowledge
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dissemination, and problem solving in technical fields.. Standardized terminology ensures that
all technical experts understand and use the same language, which is especially important in
interdisciplinary research and collaboration, where experts from different scientific fields need
to communicate effectively, facilitating the exchange of information. Using specific terms and
definitions makes communication easier, more effective, and allows to accurately diagnose the
problem, develop the solution, and document the results.

Importantly, abbreviations and acronyms are concise and effective tools for representing
complex concepts and various terminologies. In technical fields where accuracy is of utmost
importance, abbreviations and acronyms help maintain clarity and consistency, establishing a
standardized language for describing specific concepts or objects, reducing the risk of
misinterpretation.

Technical documents and reports often contain repeated terms and phrases.
Abbreviations and acronyms reduce redundancy and improve the readability of documents by
highlighting key information. Students who are not familiar with specific acronyms and
abbreviations used in technical fields may find the documents difficult to understand, which
can limit the accessibility of research and information. When translating technical
documentation into other languages, abbreviations and acronyms can be difficult to translate,
as some of them may not have direct equivalents in other languages. Moreover, problems such
as ambiguity and overuse must be effectively solved to maintain the readability and
accessibility of scientific text.

Consequently, we have highlighted abbreviations and acronyms as a separate significant
linguistic means of scientific and technical communication.

The next key linguistic means of scientific and technical communication are technical
drawings and diagrams — tools used for academic and research purposes to visually represent
complex concepts, projects, and research results. These graphical elements serve as an
important means of conveying information, enhancing understanding, and promoting effective
communication within and between different fields of science.

One of the fundamental roles of technical drawings and diagrams for academic and
research purposes is to enhance the clarity of information presentation. These visuals help
simplify complex concepts and structures, making them more accessible to a wider audience
due to the ability to convey ideas, which greatly improves understanding. Technical drawings
and diagrams serve as tools to facilitate understanding of a scientific field.

Taffesse and Cassa (2005) note that a drawing, a graphic representation of an object, is
the result of the creative thought of an engineer or technician. When one person draws a rough
provision card towards another, this is graphic communication. Drawings, photographs, slides,
transparencies, and sketches are all forms of graphic communication. Any medium that uses a
graphic image to convey a message, instructions, or idea is involved in graphic communication.

One of the most widely used forms of graphic communication is drawing. Technically,
it can be defined as “a graphic representation of an idea, concept, or entity that actually or
potentially exists in life.”

According to Taffassa and Kassa (2005), there are two main types of drawings: artistic
drawings and technical drawings. A technical drawing is a means of clearly and concisely
conveying all the information needed to bring an idea or concept into reality. Therefore, a
technical drawing often contains more than just a graphic representation of the subject. It also
contains dimensions, notes and specifications.

In research activities, technical drawings and diagrams play a crucial role in making
abstract or theoretical concepts tangible. In mathematics, graphs and geometric diagrams are
used to explain abstract mathematical concepts.

According to NASA’s Manual of Engineering Drawing Standards, technical drawings
and diagrams must adhere to standardized conventions and rules. For example, technical
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drawings comply with American Society of Mechanical Engineers (ASME) standards or
International Organization for Standardization (ISO) standards. This compliance ensures
consistency, accuracy and uniformity in the presentation of information (Scientific and
Operational Requirements for TOMS Data, 1986).

Technical drawings and diagrams serve as vital links between diverse disciplines.
Researchers from different backgrounds can use visuals as common reference points to
understand and collaborate on complex projects. For example, in bioinformatics, diagrams
depicting genetic sequences and protein structures facilitate collaboration between biologists
and computer scientists. Such interdisciplinary collaboration is essential for the development
of knowledge in new areas that require experience from different fields.

Technical drawings and diagrams are effective communication tools in academic and
research contexts. During presentations, scientific articles, and research reports, these visuals
complement textual content by breaking down complex details into easy-to-understand
formats.

As part of international research collaborations, technical drawings and diagrams
overcome language barriers. These visuals provide a universal communication tool that allows
researchers with different linguistic backgrounds to collaborate effectively. This is especially
important in today’s globalized academic environment. This promotes inclusivity and allows
researchers from different cultures to contribute to global knowledge.

Efficient presentation of numerical results, supplemented by well-designed graphs and
tables is fundamental to scientific research. Numerical data provides the basis for scientific
results. A clear and well-organized numerical presentation increases the interpretability of
research results, allowing other researchers to understand, learn from, and build on the work.
When numerical results are properly visualized, they help identify trends, patterns, and
relationships that may not be immediately obvious from raw numbers alone. In this case, the
numerical representation helps researchers identify correlations and draw valid conclusions.

Data collection and analysis provide the basis for decision making, verification, safety
assessment, and performance assessment in scientific and technical research. According to
generally accepted concepts of scientific discourse, the presentation, discussion and analysis
of experimental data requires statistical calculations, in which mathematical or symbolic logic
is used in scientific communication.Mathematical logic is based primarily on methods for
constructing logical calculi based on a strict symbolic language, axiomatization and
formalization.

Therefore, the following linguistic means has the significance of engineering data, which
can be complex and multifaceted. Effective communication of engineering results is essential
for collaboration and knowledge transfer. Numerical data provides the basis for documentation
and reporting, allowing engineers to communicate their findings clearly and concisely, making
them easier to analyze and interpret.

Citation of sources is an undeniable aspect of scientific research and contributes to
greater openness of scientific publications, which has become our next linguistic means of
scientific and technical communication.

Thomas Annesley (2011) interprets that proper citation allows researchers to show how
their work builds on existing knowledge, providing context and credibility to their own
findings. It also encourages further research and development of ideas. In a technical
environment, the fundamental principles are verification of results and reproducibility of
experiments. Proper citation provides necessary references for other researchers to verify the
accuracy and validity of the work, replicate experiments, and develop existing knowledge.

According to Teresa Brochet (2009), standard citation styles such as APA and MLA were
originally developed for other disciplines, they have also been adapted for use in technical
texts.
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Citation of sources serves as a mechanism for ensuring the quality of technical
publications. Reviewers evaluate the accuracy and appropriateness of citations as part of the
review process, ensuring the integrity of the research. As technical research becomes
increasingly global, proper citation practice facilitate international collaboration. Researchers
from different regions can more effectively understand and contribute to each other's work. For
engineering researchers, proper citation of sources is a sign of professionalism. Citation of
sources using standard technical citation styles is fundamental to scientific and professional
communication and supports intellectual integrity. Researchers and teachers have a shared
responsibility for prioritizing and promoting proper citation practice to ensure that the technical
community continues to engage in ethical scientific and professional discourse.

Formal style of text in engineering science is one of the key components with the help of
which researchers and scientists communicate their findings, methodologies and ideas. In the
field of engineering, which covers disciplines such as physics, chemistry, computer science,
and biology, the use of formal sentence structures and language is of paramount importance.
Formal writing style provides a structure that enhances clarity and ensures that the intended
message is accurately conveyed to a diverse audience of scholars and researchers.

Robert Goldbort (2006) notes that technical research often involves experiments and
studies that need to be replicated for verification. Formal writing style provides the level of
detail necessary for others to accurately reproduce the work, promoting the principles of the
scientific method. Ambiguity is reduced by formal language. Each sentence has a clear
interpretation, minimizing the risk of misunderstanding.

In engineering research, formal writing style is not just a stylistic choice; it is a means of
ensuring clear and precise communication. This allows complex ideas to be conveyed
accurately and objectively. Through structured organization of sentences and paragraphs,
precise terminology, avoidance of ambiguity, and elimination of personal biases, formal
writing style serves as a means of sharing knowledge, promoting the development of
engineering.

An equally important component in the presentation and organization of research results
is text structuring, which serves as a critical tool for increasing clarity, facilitating navigation
and effectively communicating complex information. Structuring the text into sections and
subsections provides a clear and organized structure. Often, complex technical documents can
be lengthy. Structured text with headings and numbering helps readers navigate content
efficiently, allowing them to quickly find the information they need. Structuring the text
ensures a logical flow of ideas. This helps authors present their work in a systematic manner,
making it easier for readers to follow the narrative.

Structured text emphasizes key concepts and provides pointers to help readers understand
the content. This helps highlight important information and maintain interaction. For example:
a bold “Key Findings” heading signals the start of significant results. Subheadings such as
“Discussion” and “Conclusion” guide readers through the analysis and summary of the
research.

Technical content reports rely heavily on structured text to systematically document
experiments, observations, and project results. Ranked engineering journals follow a structured
format with sections for abstracts, introductions, methods, conclusions, discussions, and
references. This promotes consistency and readability. Logical organization that allows for
efficient scanning and highlights key points ensures that technical documents are accessible
and understandable to a diverse audience of researchers, students, and experts.

Thus, logical text structuring is a key linguistic means of scientific and technical
communication, since the construction of logical sequences of ideas and arguments of a
scientific text is necessary for a convincing presentation of scientific conclusions. As Levitt et
al. (2018) notice logical structure is the basis of a persuasive scientific argument. It ensures
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that scientific findings are presented clearly, coherently and effectively. In addition, it is worth
remembering that a logical structure not only serves to convey conclusions, but also deepens
one's own understanding of research, making it a fundamental component of scientific research
and communication.

In scientific research and communication, constructing logical arguments and coherently
organizing ideas is paramount to effectively presenting results. A logically structured research
paper enhances the credibility of scientific results by demonstrating that conclusions are based
on a systematic and rigorous approach, thereby increasing their credibility.

The use of specific expressions and vocabulary characteristic of the scientific style is a
key requirement. This specialized language serves several important functions, including
conveying precision, objectivity, and a systematic approach to research and analysis. Academic
expressions integrate the research process and its results, demonstrating a commitment to
systematic research and analysis, for example: “According to our research, the hypothesis was
confirmed.”

For example, a phrase such as “According to research”: used to attribute conclusions or
statements to previously conducted research. Example: “According to nanotechnology
research, the properties of nanoscale materials are significantly different from bulk materials.”

In summary, it is necessary to emphasize the importance of using academic expressions
and scientific vocabulary as an integral part of effective communication, accuracy, and
maintaining a scientific tone. These expressions serve to emphasize the rigor of the research,
objectivity, and systematic analysis. They are widely used in research papers, technical reports,
scientific journals and educational materials, providing clear and authoritative presentation of
information. The strategic use of these expressions not only enhances the credibility of
technical discourse, but also promotes a culture of rigorous research and documentation within
the scientific community.

In the field of engineering, maintaining high precision of grammar and punctuation is an
important element to ensure clear and precise communication.

In technical sciences, where complex ideas and data are presented, precision in grammar
and punctuation is critical to ensure that the message is conveyed clearly and comprehensively.
Ambiguity or errors may interfere with understanding. Engineering research papers require
precision in grammar and punctuation to accurately present methodologies, results, and
conclusions. Ambiguities in language may lead to misinterpretation.

Maintaining high precision in the use of grammatical rules and punctuation to prevent
ambiguity and misunderstanding in technical sciences is non-negotiable. Scholars and
researchers must adhere to the highest standards of precision in grammar and punctuation to
ensure their work is accessible, credible, and effective. Researchers Bajaj et al. (2023) write
about the purity of scientific text in terms of precision grammar.

Thus, the analysis of scientific literature made it possible to identify nine key linguistic
means of scientific and technical communication: terminology, abbreviations and acronyms,
technical drawings and diagrams, engineering data (numbers, formulas, etc.), citation, formal
style of communication, logical text structuring, academic expressions and vocabulary,
precision grammar and punctuation.

Results and discussion

Linguistic means play an important role in scientific and technical communication. They
are the main tool for transmitting scientific and technical knowledge, as well as a way of
expressing and structuring thoughts and ideas in oral and written scientific communication.
Correct use of linguistic means establishes a clear and understandable connection between the
author and the reader, facilitating the process of transmitting scientific and technical
information. In order to evaluate linguistic means of scientific and technical communication
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used in practice (terminology, style, grammar, etc.) among teachers and linguists of a technical
university, as well as to study the motives and reasons that influence the choice of certain
linguistic means, the survey “Choice of linguistic means in scientific and technical
communication” was conducted.

The survey assumes a rigidly fixed order, content and form of responses with the
registration of respondents alone with themselves. This survey is classified according to the
content and design of the questions asked. The survey questions have the following
classification: -by content: a) the main questions formulated to obtain the necessary
information about the subject of the study; b) control tests, the functional purpose of which is
to verify the veracity of answers to basic questions, to clarify the information received. -by
design: a) closed - the survey contains several possible answers. To answer a closed question,
the respondent must mark the selected answer option (circle the corresponding number or
simply emphasize the answer option); b) semi-closed - if answers are not provided as much as
possible; d) Yes-No questions.

The assessment survey consists of five parts: 1. Social-demographical questions, which
allow the classification of respondents in accordance with the specified characteristics; 2.
General opinion on the quality of education; 3. Evaluation of written communication; 4.
Evaluation of oral communication; 5. Additional comments and suggestions.

Part 1. 267 people took part in the survey, of which: 41.8% are senior teachers; 31.3%
are teachers; 22.4% are associate professors; 3% are professors and 1.5% are heads of
departments. Teachers from different educational organizations of Kazakhstan and abroad took
part in the survey: Pan-European University (Bratislava, Slovakia), K.I. Satpayev Kazakh
National Research Technical University, Abylkas Saginov Karaganda Technical University,
Polytechnic College of the Kazakhmys Corporation, International Educational Corporation,
Abai Kazakh National Pedagogical University, Buketov Karaganda University. Of the 267
respondents, 27.8% of respondents are Russian Language teachers, 47.8% are Foreign
Language teachers, 24.4% of respondents are Kazakh Language teachers.

As a result of the survey on teaching experience, the following results were obtained:
58.2% of respondents have teaching experience of 20 years or more; 26.8% have 10 to 20 years
of teaching experience; 9% have 5 to 10 years of teaching experience; 6% have up to 5 years
of teaching experience.

Part 2. For the first part, “General opinion about the quality of training,” respondents
were asked to answer 10 questions. The diagrams below highlight the responses.

Figure 1
“What role do linguistic means play in scientific and technical communication?”

What role do linguistic means play in scientific and technical
communication?

S—
\
\
— ’

) -
"Maintenance of accuracy and "Promoting the development Creating a common Other

clarity in information of new ideas and innovations” understanding and consistency

exchange’ among specialists

81



Higher education in Kazakhstan Ne3 (51) / 2025

Figure 2
“What linguistic means in scientific and technical communication do you use in your
teaching practice? (choose several options) ”

terms and specialized texts presentations and graphs and tables and formulas and
definitions articles slides diagrams numerical data equations
& What linguistic means in scientific and technical communication do you use in your teaching practice?

Regarding the question “What methods and approaches do you use to help students
understand and use linguistic means in scientific and technical communication? (choose several
options)" respondents most often indicated the following answers: practical exercises and
assignments - 80.6%, group classes and discussions - 70.1%, explanations and demonstrations
- 62.7%, use of online resources and training programs - 46.3%. Much less frequently,
respondents chose the answer “use of real examples and projects” — 25.4%, a possible reason
for its low popularity may be the lack of available resources or materials for this approach.
Additionally, some teachers may feel that using real examples and projects requires more time
and effort to prepare and organize classes.

For the question “Do you consider it necessary to develop specialized educational
materials or courses on linguistic means in scientific and technical communication?” the vast
majority responded positively (98.5%).

Regarding the question “What modern technologies and online resources do you use or
recommend to support linguistic means teaching in scientific and technical communication?
(choose several options)” the following answers were received: electronic textbooks and
resources — 89.6%, online courses and platforms — 52.2%, specialized programs and
applications — 41.8%, virtual laboratories are used by only 3% of respondents. The reason for
the low percentage of use of virtual laboratories may be the need for physical presence and
access to specialized equipment to conduct experiments. Perhaps respondents prefer more
traditional teaching methods and think that virtual labs cannot fully replace real-life experience.
Additionally, virtual laboratories are not yet as widespread or accessible for use in scientific
and technical communication.

For the question “Are you ready to participate in professional training or seminars to
develop skills in linguistic means teaching in scientific and technical communication?” the
majority of respondents answered that they are ready (89.6%) and only 10.4% of respondents
answered negatively.
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Figure 3
“Choose one or more challenges that you see in linguistic means teaching in scientific
and technical communication”™

Choose one or more challenges that you see in linguistic means teaching in
scientific and technical communication
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and definitions"” field of knowledge" resources"

For the question “On a scale from 1 to 5, rate the quality of linguistic means teaching in
scientific and technical written communication (1 - very bad, 5 - excellent)” The reason for low
grades may be ineffective teaching of linguistic means in scientific and technical written
communication, lack of qualifications of teachers, lack of suitable educational materials,
unsatisfactory level of student preparation.

Figure 4
On a scale from 1 to 5, rate the quality of linguistic means teaching in scientific and
technical written communication (1 - very bad, 5 - excellent)"
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Figure 5
“What aspects of linguistic means teaching in scientific and technical communication, in
your opinion, are the most successful? (choose several options)”

the use of modern regular practical effective teaching and  clear and structured the ability to work with
technologies in exercises and feedback methods educational materials real scientific texts and
teaching assignments data

What aspects of linguistic means teaching in scientific and technical communication, in your opinion, are the most
successful?

Part 3. In the next section of questions, respondents were asked to assess written
communication. Regarding the question “How do you assess the level of grammatical
correctness in students’ written works on scientific and technical communication?” the
overwhelming majority of respondents (71.6%) think that the level of grammatical correctness
in students’ written works on scientific and technical communication is average. Lack of
practice in written communication may be the reason for low level of grammatical correctness.

Figure 6
“How do you assess the level of grammatical correctness in students’ written works on
scientific and technical communication?”

1.5 15

How do you assess the level of grammatical correctness in students’ written works on scientific and
=
technical communication?

Wvery low  MLow Average High @ Very high

For the question “Assess the level of clarity and consistency in the expression of ideas in
students’ written works”, (diagram 5)the reasons for the low level of clarity and consistency in
the expression of ideas in students' written works may be insufficient knowledge of the subject
and the inability to structure and express their thoughts, as well as a lack of written expression
skills. Most students do not have enough practice in writing essays, scientific articles and other
types of written work.
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Figure 7
“Assess the level of clarity and consistency in the expression of ideas in students’ written
work”
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Figure 8
“How often do students use specialized terms and definitions in their written work?”
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@ How often do students use specialized terms and definitions in their written work?

From the received answers, we can conclude that there is a low percentage of using terms
in students’ written work, which is most likely explained by the fact that students do not know
the conceptual and scientific apparatus on the topic of written work and do not always
understand the importance and significance of terminology in educational and scientific
communication.

Figure 9
“What aspects of written communication, in your opinion, require more attention in
teaching?” (choose several options)

Improving scientific and Developing text structuring  Training in data analysis and Increasing the use of
technical writing skills skills interpretation specialized terms

@ \What aspects of written communication, in your opinion, require more attention in teaching?
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Part 3. In the third section of questions, respondents were asked to assess oral
communication. Regarding the question “How do you assess students’ level of oral clarity and
articulation in oral communication on scientific and technical subject?” 86.6% of respondents
assess the level of students' oral clarity and articulation in oral communication on scientific and
technical subject as average; 7.5% of respondents noted a high level of students’ oral clarity
and articulation in oral communication on scientific and technical subject, and only 6% of
respondents chose the answers “low” and “very low” (4.5% and 1.5%, respectively).
Insufficient level of qualitative oral expression among students is characterized by insufficient
practice of oral speech in the language, passive vocabulary, including terminological
vocabulary on specialisation, as well as insufficient level of motivation in reading scientific
and specialised literature in the process of learning.

For the question “Assess the ability of students to express ideas in oral communication™
the vast majority of respondents (79.1%) assessed the ability of students to express ideas in
oral communication as average, 10.4% of respondents noted low ability of students to express
ideas in oral communication, 9% of respondents noted high ability of students express ideas in
oral communication and only 1.5% noted a very low ability of students to express ideas in oral
communication. Expressing ideas in language, including scientific language, requires high
level of proficiency in scientific style, which is characterized by the accuracy of transmitted
information and accessibility of presentation, which is a difficult process for students. The
average level in the questionnaire survey indicates the need to teach the scientific style of oral
speech to technical students.

For the question “How often do students use specialized terms and definitions in their
oral communication?” The low numbers of students using terms in oral communication
indicates the importance of developing the improvement of professional scientific language.

Figure 10
“How often do students use specialized terms and definitions in their oral
communication?”
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Almost never Rarely Sometimes Often Almost always

@ How often do students use specialized terms and definitions in their oral communication?
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Figure 11
“What aspects of oral communication, in your opinion, require more attention in
teaching?” (choose several options)
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@ What aspects of oral communication, in your opinion, require more attention in teaching?

Part 4 "Feedback and support." For the questions “How often do you provide feedback
to students on their written work?”” and “How often do you provide feedback to students on
their oral communication (for example, after presentations)?” the pattern of answers is almost
identical. More than half of respondents (55.2%) responded that they often provide feedback
to students on their written work and 52.2% - on oral communication, 37.3% almost always
provide feedback to students on their written work and 46.3% - on oral communication, 6% of
respondents responded that they sometimes provide feedback to students on their written work
and 1.5% responded that they rarely provide feedback to students on their written and oral
work.

Figure 12
“What feedback tools and methods do you prefer to use in the process of assessment
student work?” (choose several options)

L
oral conversationsand  written notes and comments assessment rubrics and electronic assessment and
consuitations criteria feedback systems

@ What feedback tools and methods do you prefer to use in the process of assessment student work?

On the question “What changes or improvements in the system of feedback and student
support would you suggest to improve the quality of linguistic means teaching in scientific and
technical communication?” the majority of respondents agree with the importance and
significance of the formation of language skills in scientific and technical discourse and
accordingly suggest the development of a special training program on the level system of
language teaching with an increase in the amount of hours for written and oral scientific
communication.
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In response to the final open ended part of the survey, asking for additional comments
and suggestions, respondents made proposals to improve the system of teaching scientific
communication, namely, to develop a unified electronic assessment and feedback system at the
university; to form a group of students where they can discuss and interact within the
framework of projects and learning activities; to improve methods of teaching specialized
vocabulary and terms; to conduct scientific and technical seminars or webinars with foreign
scientists; to introduce a feedback system in accordance with linguistic means of scientific and
technical communication, including detailed records of scores and comments on each of the
criteria; and to create interactive online resources that will help students practice and develop
their language skills in scientific and technical communication.

In the context of the development of written scientific speech, there is an interest in
optimizing the learning process through automated worksheets for written work, which will
contribute to a deeper understanding of the student The development of skills in working with
scientific literature remains open to the introduction of innovative methods in language
teaching, and more practice in conducting open discussions and a mentoring system is also
needed.

Respondents also noted the problem of teaching pronunciation, which is important in the
process of any oral communication, and especially in scientific communication, which requires
accuracy and clarity in the presentation of ideas. In this regard, the idea of regular assessment
and organization of adequate feedback on work with the pronunciation of scientific and
technical terminology and specialized vocabulary with the possibility of recording one’s speech
has been suggested.

And finally, for the development of oral scientific communication, a proposal was made
to create discussion clubs by linguists together with production masters for discussing
production situations and solutions to production problems. Such a tandem teaching method or
the so-called co-teaching method with close communication with engineering and technical
personnel will contribute to the intensification of the scientific language teaching process in
technical fields.

Conclusion

The survey on the choice of linguistic means in scientific and technical communication
in the training of engineers made it possible to assess what linguistic means of scientific
communication are used by teachers and scientists, and to determine the degree of their use in
written and oral speech in the training of engineers, as well as to establish preferences and
motives of scientists and specialists in choosing linguistic means in the process of writing
scientific and technical documentation.

According to the survey results, a generally average or insufficient level of proficiency
in scientific communication can be traced, since according to teachers, students have difficulty
in understanding specialized terms and definitions and have certain difficulties in expressing
their ideas of a scientific and professional character in oral and written speech. The high need
of students can be seen in improving scientific writing, namely the development of structuring
scientific text and training in data analysis and interpretation.

To develop students’ motivation for scientific activity, it is necessary to apply a variety
of methods and approaches, including digital technologies with tracking the progress of
students' academic performance, wide access to educational, professional and scientific
resources, as well as a developed electronic feedback system to provide continuous qualitative
assessment of students' knowledge.

These results will be used to develop recommendations for improving scientific and
technical communication and providing more effective transfer of scientific information in the
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training of engineers through the use of multi-factor SWOT analysis of questionnaire data and
a theoretical review on the project research topic.
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UNDERGRADUATES’ PERSPECTIVES ON TEACHING
AS A CAREER: EVIDENCE FROM KAZAKHSTAN

Abstract. This study investigates the determinants of choosing teaching as a career in
Kazakhstan. Using a quantitative, cross-sectional survey of 625 undergraduate students across
38 higher education institutions, the research explores how school background, academic
performance, field of study, participation in teaching-related programs, and scholarship type
shape career intentions. Statistical analyses revealed several key patterns. Public school
graduates were more likely than peers from selective or private schools to consider teaching.
Students who considered teaching did not score significantly lower on the national exam than
those who did not. Enrollment in education majors strongly predicted interest in teaching, yet
notably, 68% of non-education students also reported considering the profession, highlighting
the potential of alternative entry routes. Participation in programs such as Teach for Kazakhstan
or teacher clubs was significantly associated with stronger career commitment, while rural
quota recipients expressed greater readiness to teach in rural areas compared to peers. The
findings suggest that structural experiences and targeted incentives exert greater influence on
teaching intentions than academic achievement. The study concludes that policy interventions
should prioritize early classroom exposure, bundled financial and professional support, and
broadened pathways into teaching to strengthen recruitment and retention in Kazakhstan’s
education system.

Keywords: University graduates’ careers, teaching career, university student survey,
career choice predictors, teacher supply.

Introduction

Teachers occupy a central role in shaping the prospects of societies, yet the
attractiveness of teaching as a career has shifted across time and place. Globally, UNESCO
(2017) projected that by 2030, nearly 69 million new teachers will be required to meet
international education targets, while OECD (2024) reported that shortages are already
intensifying across member states. The issue of teacher recruitment and retention has become
a pressing concern in Kazakhstan, too. Analysts note that despite ongoing reforms, systemic
weaknesses, ranging from workload pressures to inadequate career attractiveness, continue to
undermine the teaching profession in Kazakhstan (Lykova, 2024). President Tokayev has
further highlighted the severity of the teacher shortage, revealing that more than 5,000 teaching
positions remain unfilled across the country (There is a shortage, 2023). These developments
raise important questions about who chooses to pursue teaching, what motivates them, and
under what conditions they are likely to commit to the profession.

Previous studies have approached this theme from different angles, including
motivations for entering teaching, perceptions of career prospects, and structural or policy
factors that shape career intentions. For example, Borgerding (2015) investigated early STEM
majors and found that science education summer internships could influence interest in
teaching careers. Cabral and Lambirth (2017) examined accelerated education degrees,
identifying alternative routes into teaching. Carroll, Parasnis, and Tani (2021) analysed
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gendered patterns in the profession, concluding that men and women face different economic
incentives and career expectations. Chandran, Padalkar, and Shimray (2025) highlighted the
emerging motivations of preservice teacher education students, emphasising personal and
social drivers.

The methodological approaches across prior research also vary, ranging from
qualitative multi-case studies (Borgerding, 2015) to large-scale surveys (Christensen et al.,
2019; Han, Borgonovi, & Guerriero, 2020), longitudinal data analysis (Savage et al., 2021),
and systematic reviews (Thompson-Lee, See, & Klassen, 2025). This range of approaches has
provided robust evidence on motivations and barriers. For instance, Fray and Gore (2018)
conducted a scoping review of empirical studies, revealing recurring patterns such as altruistic
motivations and perceptions of job security. Watt et al. (2012) extended this further through an
international comparison using the FIT-Choice scale. Although the issue has received scholarly
attention on an international level, there is limited exploration of the topic within the specific
socio-economic and policy environment of Kazakhstan.

In Kazakhstan, some research has examined aspects of teacher education and
professional training, but it remains mostly descriptive in nature. Ospanova (2024), for
instance, documented reforms in teacher preparation, noting both achievements and persisting
challenges in aligning teacher education with labour market needs. However, empirical
evidence directly addressing Kazakhstani students’ career intentions and the structural
incentives or disincentives shaping these choices remains scarce. Given the country’s acute
teacher shortage and the government’s stated policy goals, this represents an important area for
investigation.

The present study aims to address this gap by exploring the determinants of teaching
career choice among Kazakhstani students. Specifically, the study addresses the following
questions:

1. Does the type of secondary school attended—public, selective, or private/international
influence whether students consider teaching as a career?

2. Do students who have considered teaching as a career have higher academic
achievement, as measured by UNT scores, compared to those who have not considered
teaching?

3. Are students enrolled in teaching-related majors more likely to consider a teaching
career than students enrolled in other fields?

4. Does participation in teaching-related programs such as Teach for Kazakhstan,
university teacher clubs, or internships strengthen students' commitment to a teaching career?

5. Are students receiving rural or targeted scholarships more likely to express readiness
to teach in rural areas compared to other students?

Literature review

Across contexts, research on entry into teaching has been dominated by studies of
motivation, altruistic, intrinsic, and extrinsic drivers, often operationalised through the FIT-
Choice framework (Fray & Gore, 2018; Watt et al., 2012). Other studies broaden this lens to
include structural and sociological influences such as socio-economic background, family
expectations, and national policy settings that shape who considers teaching and under what
conditions (See et al., 2022). Evidence from specific domains (e.g., STEM) further indicates
that policy levers like scholarships and bonuses do not affect recruitment and are more effective
for retention (Thompson-Lee et al., 2025).

Demographic sorting into teacher education and the profession is evident in multiple
settings. In Germany, higher social/artistic interests and parental influence, especially a parent
wanting the child to teach, were strong predictors of entry to the profession (Savage et al.,
2021). A more exhaustive international review concludes that socio-economic background is
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an important factor influencing career decisions in teaching (See et al., 2022). At the school-
leaver stage, willingness data show that students who view themselves as “average”
academically are more open to teaching than high achievers, and encouragement from
family/others substantially predicts openness to teaching (Christensen et al., 2019). Together,
these findings situate teacher recruitment within family resources, socialisation, and perceived
academic positioning rather than individual motivation alone (See et al., 2022; Savage et al.,
2021; Christensen et al., 2019).

Evidence on academic selectivity is mixed and context-specific. Longitudinal Swedish
register data indicate a steady decline in the average academic achievement of new teachers
between 1996 and 2016, with greater declines among uncertified and primary-phase entrants
and relatively higher grades among prospective science teachers (Alatalo et al., 2024). In
Germany, while teacher-education entrants showed somewhat lower achievement and
cognitive speed, multivariate analyses yielded only weak evidence of strong “negative
selection”(Savage et al., 2021). At earlier pipeline stages, high achievers are less inclined to
see teaching as their best option, aligning with findings that self-identified “average” students
are more open to the profession (Christensen et al., 2019).

Policy changes to entry routes shape who becomes a teacher. In U.S. data, state adoption
of alternative certification was associated with sizable increases in the share of beginning
teachers of colour and with growth at both ends of college selectivity, but with no apparent
effect on the proportion of men; stricter entry standards within these policies were linked to
increases in STEM and special education hires (Redding, 2021). Program-level studies show
that accelerated degrees can operate as a “second-chance” route, drawing in candidates for
reasons of cost and speed while eliciting mixed views about practice opportunities (Cabral &
Lambirth, 2017). In STEM specifically, rigorous reviews report that scholarships and stipends
(e.g., Noyce-type programs) generally show weak or null effects on recruitment; there is no
firm evidence of the effectiveness of the alternative pathways; retention bonuses targeted to
shortage subjects/contexts have somewhat more substantial evidence for reducing attrition
(Thompson-Lee et al., 2025). Authentic classroom experiences (e.g., science education
internships) can increase interest by centring student learning and relationship-building, though
effects vary with the quality of experiences (Borgerding, 2015).

Intentions to teach in rural schools are patterned by origin and region. A large survey of
teacher-education students in eastern China showed that urban-origin students were markedly
less willing to teach in rural areas compared to their counterparts from rural areas (Wang et al.,
2023). Female students were more inclined to teach in their hometown villages (Wang et al.,
2023).

Methods

The study utilised a quantitative, cross-sectional survey design to investigate career
intentions, motivational orientations, and perceptions of the teaching profession among
undergraduate students in Kazakhstan. The instrument consisted of items grouped into four
thematic blocks: socio-demographic information, career intentions, motivational orientations,
and perceptions of teaching as a profession. The structure of the questionnaire was informed
by prior literature on teacher motivation and recruitment (Fray & Gore, 2018; See et al., 2022).
Before dissemination, the instrument was piloted with a small group of students to ensure
clarity and validity.

The target population consisted of undergraduate students across all fields of study.
Invitations were sent via the administrations of 38 higher education institutions in Kazakhstan.
Participation was voluntary and anonymous. Students accessed the online survey through a link
hosted on SurveyMonkey. Prior to beginning, respondents read an informed consent statement,
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and only those who agreed proceeded. The survey was designed to exclude any identifying
information such as names, email addresses, or phone numbers.

The survey yielded 1,103 initial responses. Of these, 173 students did not consent and
were removed. A further 238 did not complete the survey. Of the 692 who provided complete
responses, 67 were excluded during data cleaning. Exclusion criteria included: (1) surveys
completed in less than three minutes, (2) patterned responses across items, and (3) duplicate
submissions with identical response patterns and timestamps. The final analytic sample
comprised 625 valid responses.

Data cleaning was performed using Microsoft Excel, while statistical analysis was
conducted in Python.

Results

Demographic Characteristics

A majority of respondents were female, representing 72.96% of the total, while men
accounted for 27.04%. This distribution does not fully reflect the gender balance in
Kazakhstan’s higher education system overall, where the proportion of women is closer to 53%
and men 47%. However, given the topic of the survey and the fact that 61% of respondents
were studying in education-related fields, the sample remains broadly representative.
According to national statistics, as of 2025, women make up 82.1% of the country’s teaching
workforce, which helps explain their overrepresentation in this study.

Table 1.

Distribution of Respondents by Gender
Gender n %
Female 456 72.96
Male 169 27.04
Total 625 100.00

Respondents’ places of birth were also recorded. The majority, 477 students (76.32%),
reported being born in regional centres, highlighting the predominance of students with origins
in large urban settlements. A smaller share, 119 students (19.04%), came from smaller towns
and villages under regional administration, while only 29 respondents (4.64%) were born in
cities of national significance, namely Astana, Almaty, and Shymkent.

Table 2.

Distribution of Respondents by Place of Birth
Place of Birth n %
Regional centers 477 76.32
Towns/villages under regional administration 119 19.04
Cities of national significance (Astana, Almaty, Shymkent) | 29 4.64
Total 625 100.00

In terms of financial support, 42.40% of respondents were studying based on a general
state grant, while 33.76% were paying tuition fees independently. Other forms of support
appeared less frequently, including rural quotas (8%), the Serpin program (3.84%), Akimat
(municipal) grants (3.68%), university-specific grants (2.72%), and the Kazakhstan Halkyna
fund (2.24%). Smaller shares were also covered by other special quotas (3.36%).
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Table 3.

Distribution of Respondents by Grant Type
Grant Type n %
General state grant 265 42.40
Self-funded (tuition) 211 33.76
Rural quota 50 8.00
Serpin 24 3.84
Akimat grant 23 3.68
Other quotas 21 3.36
University grant 17 2.72
Kazakhstan Halkyna 14 2.24
Total 625 100.00

Finally, distribution by field of study showed that most respondents (61.76%) were
enrolled in education programs (classified under 6B01 Pedagogical Sciences), while the
remaining 38.24% pursued non-education disciplines.

Table 4.

Distribution of Respondents by Field of Study
Field of Study n %
Pedagogical sciences 386 61.76
Other disciplines 239 38.24
Total 625 100.00

In determining the readiness for a teaching career, the survey included two items. First,
all participants from teaching and non-teaching majors were asked whether they consider or
have considered teaching as a career (Yes/No). Second, to obtain more specific career
information, those who answered “Yes” were asked questions about specific plans to become
a teacher (No, Undecided, Yes — Career Goal, Yes — Obligation).

Consideration of Teaching by School Background

School background may shape career intentions through exposure to different values,
expectations, and role models. Graduates of selective or elite schools may be more likely to
pursue high-status professions other than teaching, whereas public-school graduates may view
teaching as a more attainable career. The following hypothesis was formulated:
Hypothesis 1. Students’ school background influences whether they consider teaching as a
career. The results of cross-tabulation are shown in Table 5, where expected values are shown
in square brackets [] next to observed values.

Table 5.

School Type vs. Consideration of Teaching
School Type Did not consider | Considered | Total
Public 93 [102.73] 429 [419.27] | 522
Selective (Gymnasium, NIS, BIL) 22 [14.37] 51 [58.63] 73
Private/International 8 [5.90] 22 [24.10] 30
Total 123 502 625

(2, N=625)="7.14,p = .028.
Public school graduates were less likely than expected not to consider teaching (93

observed vs. 102.73 expected) and more likely than expected to consider it (429 observed vs.
419.27 expected). Selective school graduates, however, were more likely than expected not to
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consider teaching (22 observed vs. 14.37 expected) and less likely to consider it (51 observed
vs. 58.63 expected). A similar pattern is seen for private/international school graduates, where
non-consideration was higher than expected (8 vs. 5.90) and consideration was lower (22 vs.
24.10). These deviations confirm a statistically significant association between school type and
teaching career consideration.

National Exam Results (UNT) and Career Intentions

Evidence on academic selectivity into teaching is mixed and context-dependent.
Longitudinal data show declines in average grades among teacher entrants over time, with
subject-specific variation (Alatalo et al., 2024). An exploratory study based on the German
National Educational Panel Study has not confirmed academic scores to be predictors of
choosing teacher education programs (Savage et al., 2021). The study conducted in the US
showed that in the earlier stages of the pipeline, top performers are less likely to view teaching
as their preferred career path, consistent with evidence showing that students who consider
themselves “average” are more receptive to entering the profession. (Christensen et al., 2019).
It is therefore important to examine whether academic performance, measured by Unified
National Test (UNT) scores, differs between those who have considered teaching and those
who have not.

Hypothesis 2: Students who have considered teaching will have lower academic
achievement than those who have not. The results of the t-test are displayed in Table 6.

Table 6.

UNT Scores by Consideration of Teaching
Group n M SD
Considered teaching 421 88.46 20.04
Did not consider 100 84.71 18.95

t(519) = 1.76, p = .080.

Students who considered teaching scored slightly higher on the UNT than those who
did not (88.46 vs. 84.71). However, the difference was not statistically significant.

Consideration of Teaching by Major

International evidence suggests that who enters teaching reflects both individual
motives and structural sorting. Reviews find persistent patterns in which entrants to teacher
education disproportionately come from particular social backgrounds and are shaped by
perceptions of the profession (See et al., 2022; Fray & Gore, 2018; Watt et al., 2012). Country
evidence shows that students enrolled in teacher-education programs often differ systemically
from peers in non-education majors (e.g., by interests, prior achievement, and parental
influence), which helps explain a stronger orientation toward teaching careers within education
majors (Savage et al., 2021). Given the importance of obtaining a state grant to sponsor a
university and the abundance of grants for teaching, anecdotal evidence in Kazakhstan suggests
that students in teaching majors often select this field to pursue their degree. Therefore, the
following hypothesis was formulated.

Hypothesis 3: Students in teaching majors will be more likely than students in non-
teaching majors to consider a teaching career. The cross-tabulation of primary and career
consideration is presented in Table 7.
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Table 7.
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Major vs. Consideration of Teaching

Major Did not consider Considered Total
Other disciplines 76 [47.04] 163 [191.96] 239
Pedagogical sciences 47 [75.96] 339 [310.04] 386
Total 123 502 625

Note. Expected counts in brackets. ¥*(1, N = 625) = 33.49, p <.001.

Observed frequencies show that fewer non-education students considered teaching than
expected (163 observed vs. 191.96 expected), while more non-education students than
expected did not consider teaching (76 observed vs. 47.04 expected). Conversely, education
majors were more likely to consider teaching (339 observed vs. 310.04 expected) and less
likely not to consider it (47 observed vs. 75.96 expected). These results confirm a strong
association between primary and career consideration.

Another important result of this test was the fact that 68% of non-teaching major
students consider or have considered teaching as a career. This highlights the importance of
exploring alternative teaching routes for individuals with non-teaching majors.

Participation in Teaching-Related Programs

Experiential opportunities and role models are known to shape career intentions.
Authentic exposure to classroom or education-focused experiences (e.g., internships, realistic
job previews, service programs, or campus clubs) tends to strengthen interest and crystallise
intentions to teach (Borgerding, 2015; Watt et al., 2012; Klassen, 2023). Alternative or
accelerated pathways can broaden access and shape pipeline flow (Cabral & Lambirth, 2017;
Redding, 2021). Engagement in initiatives such as Teach for Kazakhstan, university-based
teacher clubs, or similar programs may strengthen career commitment, particularly among a
large number of non-teaching major students who consider teaching as a possible career path.
Hypothesis 4: Students who participate in teaching-related programs or clubs are more likely
to demonstrate commitment to a teaching career. The cross-tabulation is presented in Table 8.

Table 8.

Participation in Teaching Programs vs. Career Commitment

Participation No Undecided | Yes — Career Goal | Yes — Obligation | Total
No programs 37[36.42] | 93[78.15] | 147 [163.12] 72 [71.32] 349
Programs 11[11.58] | 10[24.85] | 68[51.88] 22 [22.68] 111
Total 48 103 215 94 460

(3, N = 460) = 18.37, p < .001.

Among students who did not participate in programs, more than expected remained
undecided about a teaching career (93 observed vs. 78.15 expected), and fewer than expected
reported teaching as their career goal (147 observed vs. 163.12 expected). In contrast, students
with program experience were less likely than expected to be undecided (10 vs. 24.85) and
more likely to state teaching as their goal (68 vs. 51.88). These deviations indicate a significant
association, confirming that program participation is linked with more substantial career
commitment.

Some of these programs that offer an alternative route to teaching are also important to
increase teacher supply from non-teaching majors.
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Readiness to Teach in Rural Areas by Grant Type

Teaching intentions in rural schools vary by students’ backgrounds and location. A
large-scale survey of teacher-education students in eastern China found generally strong
willingness to work in one’s hometown (Wang et al., 2023). In Kazakhstan, alongside General
grants, there are targeted grants such as rural quota or Akimat (Mayor’s Office) grants. They
might have terms obligating them to return to their home regions. Thus, grant type may
influence readiness to teach in rural schools.

Hypothesis 5: Students receiving rural or targeted scholarships will express greater
readiness to teach in rural areas than other students. The cross-tabulation is shown in Table 9.

Table 9.

Grant Type vs. Readiness to Teach in Rural Areas
Grant Type No Unsure Yes Total
Akimat grants 3[3.79] 5[2.96] 7 [8.25] 15
General 59 [55.66] 52 [43.39] 109 [120.96] | 220
Other quotas 7[3.79] 0[2.96] 8 [8.25] 15
Self-funded 39 [40.98] 28 [31.95] 95 [89.07] 162
Kazakhstan Halkyna 7[3.29] 0[2.56] 6[7.15] 13
Rural quota 3[11.13] 8 [8.68] 33[24.19] 44
Serpin 51[4.81] 4 [3.75] 10 [10.45] 19
University grant 4 [3.54] 2[2.76] 8[7.70] 14
Total 127 99 276 502

(14, N =502)=27.97, p=.014.

Notable deviations were observed among rural quota recipients: more students than
expected expressed willingness to teach in rural schools (33 observed vs. 24.19 expected), and
fewer than expected indicated no willingness (3 observed vs. 11.13 expected). For general grant
holders, fewer than expected expressed willingness (109 vs. 120.96), and more than expected
were unsure (52 vs. 43.39). These results indicate an important relationship between grant type
and rural readiness, with rural quotas especially effective in encouraging service outside urban
areas.

Discussion

This study investigated the factors that attract individuals to teaching careers. The data
revealed consistent patterns across analytical approaches where respondent intentions correlate
with institutional structures encountered during educational experiences rather than
standardized test performances. Notably, the recipients of the targeted rural educational
reported significantly higher levels of readiness to serve in rural contexts. Conversely,
differences in Unified National Test (UNT) scores between those who expressed interest in
teaching and those who did not were minimal. The practical implications of these results seem
self-evident: exposure to real teaching opportunities and the provision of well-structured,
context-sensitive incentives appear to exert greater influence on career intention than do narrow
academic thresholds.

Interpreting the patterns

The relationship between academic major and intention to teach, though anticipated,
merits closer examination. It is plausible that two distinct, but intertwined processes are at
work. Some students may enter education programs already inclined toward teaching, bringing
with them a set of pre-existing values and aspirations. Simultaneously, the experiences
provided through coursework and early engagement with schools may gradually cultivate and
affirm a sense of teacher identity, as suggested by Lortie (2008). Although the present findings
cannot isolate these processes with precision, both converge on a common point of leverage.
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Programs that incorporate early immersion in classroom environments often do more than
inform career choice. They deepen intention and transform vague interest into concrete
commitment. This perspective resonates with research highlighting how authentic practicum
experiences foster stronger motivation and a more defined conception of the teaching role
(Watt et al., 2012).

Involvement in programs beyond the formal curriculum also reveals a noteworthy,
albeit modest, association with increased commitment. The various initiatives considered, that
range from outreach efforts to student-led clubs, differ considerably in scope and structure.
Nonetheless, the pattern remains consistent. Practical exposure appears to shift teaching from
a notional career option to a tangible and meaningful possibility. This is consistent with
findings from teacher recruitment literature, which point to the pivotal role of experiential
learning in shaping professional trajectories (Klassen, 2023). Through such encounters,
students are not merely introduced to the profession but begin to inhabit it.

Furthermore, rural quota awards are linked with a higher reported willingness to serve
beyond major cities. It appears that incentives may guide intentions toward schools in areas
where shortages are acute. Nonetheless, willingness expressed in a survey is not the same as
actual placement, and it may even be further from long-term retention. The literature suggests
that without housing, mentoring, and a manageable workload in the first year, many teachers
exit early (Sisouphanthong et al., 2020). The results of this study should therefore be interpreted
as an initial step. It requires a more developed, sophisticated support system if it is to lead to
sustainable staffing.

Graduates of public schools seemingly demonstrate a somewhat stronger tendency to
consider teaching than those from selective or private schools. One explanation may be
visibility. In public schools, students observe a greater number of ordinary teachers and are less
exposed to elite professionals, which makes the occupation appear familiar. The civic role of
such schools within communities may also reinforce teaching as an attainable path. Another
possibility is the status of teaching across different peer cultures. This is speculative and invites
qualitative follow-up, yet it offers a plausible line of inquiry.

Finally, the minimal difference in UNT scores deserves attention. Our results confirm
that the association between academic success and choosing a teaching career is not
straightforward and varies by context. In line with Savage et al. (2021), we find that academic
achievement is not a significant predictor of teaching career. This can be explained by the
relative stability of teaching jobs and reflects the impact of reforms in Kazakhstan towards
increasing teacher status and salaries.

Implications for policy

Looking more broadly at scholarship programs, existing research suggests that financial
incentives alone may be insufficient to address teacher shortages effectively. The most
promising interventions appear to integrate funding with comprehensive professional
preparation and ongoing support systems. Thompson-Lee et al. (2025) demonstrated that
retention-focused measures often outperform recruitment bonuses, while international
evidence indicates that experiential learning opportunities strengthen career commitment
among prospective teachers (Borgerding, 2015).

This body of evidence implies that scholarships, in theory, could be redesigned as
elements within larger developmental frameworks rather than treated simply as financial
transfers. Universities, for instance, could offer credit-bearing micro-placements that bring
students into classrooms for structured and rigorous periods of classroom observation and
practice. It is our contention, based on the emerging results of the current study, that such
opportunities would allow even students outside education programs to test their interest and
skills in teaching within real-life professional contexts. One practical way forward could be to
integrate these placements into partnerships with local schools so that students experience them
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during their regular academic year rather than only through summer internships. Likewise, for
students who are approaching graduation, there is a case for creating paid para-professional
positions that ameliorate the passage from study to full employment. These roles could offer
real responsibility in the classroom, while helping to maintain access to mentors and
development activities at the same time. The assumption is that commitment to teaching
usually grows gradually through experiential immersion, not through abrupt transitions from
university to independent teaching.

The issue of staffing in rural areas deserves particular focus. EXxisting quota systems
have demonstrated seemingly unsatisfactory results, and many stakeholders and observers
argue that they should be replaced with more comprehensive fellowship schemes. Such
initiatives would need to go beyond financial incentives. Comprehensive support structures
that include guaranteed accommodation, structured mentoring, reduced administrative
responsibilities in the initial year of service, and assistance with relocation expenses are likely
to play a crucial role in both recruitment and retention. Moreover, there is growing empirical
support for the proposition that candidates with prior exposure to rural contexts, whether
through personal background or placement experience, exhibit higher rates of long-term
retention. Prioritizing these applicants in selection processes may enhance the stability and
sustainability of rural staffing efforts.

It could also be put forward that funding schemes could also be refined so that
institutions are rewarded for measurable outcomes rather than simply for student enroliments.
Linking university and district support to employment conversion rates and to teacher retention
at one- and three-year intervals would create incentives that align more closely with workforce
development. The principle is not complicated: programs that combine financial support with
meaningful professional experiences are more likely to produce teachers who not only begin
the job but also stay with it.

Secondary schools have responsibilities that reach well beyond serving as landing
points for graduates of teacher education programs. They are also places where many young
people first encounter the idea of teaching as a career. These early impressions often arise
through brief, informal interactions rather than planned exposure. However, the data presented
in this study suggest a more deliberate approach yields stronger results. Undergraduates who
engage in structured, teaching-related activities tend to report a higher level of commitment to
the profession.

This pattern has implications for secondary schools. They do not need to depend
entirely on universities to develop future teachers for them. Instead, they can take a more
proactive role in building early-stage pathways. Several forms of engagement are achievable.
Senior students, for example, could participate in supervised assistant teacher programs. In
these, they would help design lessons, support classroom delivery, and observe experienced
educators at work. After-school tutoring could also be transformed. What often begins as casual
peer help may turn into a formalized mentoring system: one supported by reflection sessions
and guided feedback from staff. Another promising strategy is job shadowing. This approach
offers more than observational learning; it provides a practical window into daily teaching life.
It may be especially effective in rural contexts or in subjects where teacher shortages continue
to persist. In such contexts, brief visits are rarely sufficient; instead, students need repeated,
meaningful contact with the profession. Guidance counsellors would serve as essential
facilitators in this process. Their task is not merely to provide information but to frame teaching
as a gradual, attainable journey that begins with school-level roles and extends through
paraprofessional experience to full qualification. The path must be visible; the steps must be
clear; the support must be consistent.

If schools move in this direction, it is likely that there will be additional demands on
experienced teachers. Hosting placements, supervising young assistants, or guiding job
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shadowing requires time and effort. Institutions should therefore recognize this contribution
through small grants, release time, or other supportive measures that acknowledge mentoring
as a form of professional development in its own right. The broader aim remains consistent: to
make teaching visible and respected within school communities and wider society to create
multiple entry points through which young specialists can see themselves as potential future
educators.

Implications for teacher education in higher education

Teacher education programs continue to face the challenge of balancing/aligning
academic standards, and their curriculum plans with the realities of classrooms in regular
schools. Standardised test scores have often been assumed to predict teaching success, yet
recent studies consistently challenge this view. Evidence points instead to program design and
experiential learning as stronger indicators. If this is the case, universities may need to
reconsider how teachers are prepared. One response is to broaden access by offering teaching
minors or certificates in other disciplines. When such routes include school-based modules
from the outset, they not only capture the interest of students who had not previously
considered teaching but also provide authentic exposure to practice.

Selection processes within teacher education warrant closer scrutiny. Admittedly,
current academic metrics remain part of the equation. They offer a clear, standardized measure
of knowledge. Nevertheless, it should be acknowledged that they fail to account for qualities
that matter just as much such as resilience, empathy, communication skills, and ethical
judgment among them. To address this shortcoming, programs could incorporate additional
assessment methods. For instance, structured interviews, classroom simulations, and
situational judgment tests provide more insights. These instruments are not without limitations;
nonetheless, they can reveal how candidates respond to real-world teaching challenges. While
such tools cannot predict long-term success with certainty, they help form a more holistic
picture of a candidate's potential to manage the interpersonal and ethical complexities of the
classroom. Equally important is the timing of practicum experience. It is worth asking: why
should students wait until their final year to enter classrooms? Early placement serves a dual
purpose. It allows students who are poorly suited to the profession to reconsider their path
before investing further. At the same time, it affirms and strengthens the commitment of those
who show aptitude. In this way, the practicum acts not only as a training ground but also as a
selection filter that aligns professional preparation with long-term dedication.

Other matters are more practical in nature. Career changers and students without an
education background require flexible entry routes. One-year post-baccalaureate programs
offer an effective solution, particularly in high-demand subject areas where the teacher supply
remains insufficient. Finally, no meaningful reform is possible without systematic evidence.
Programs cannot evolve if they lack data. Universities should therefore implement mechanisms
to track graduate placement and retention over time: data should be gathered at one- and three-
year intervals and disaggregated by subject area, practicum site, and program pathway. Without
this information, judgments about program effectiveness rest on assumption rather than fact;
with it, decisions can be anchored in patterns that emerge across cohorts and contexts. Good
intentions are not enough. To build a teacher workforce that is skilled, stable, and sustainable,
reforms must be guided by evidence—collected, analyzed, and applied with care.

Conclusion

This study examined the conditions under which undergraduates in Kazakhstan move
toward a teaching career. Across analyses, intentions align more with the structures that
students encounter than with marginal differences in test performance. Education majors are
more likely to consider teaching. Participation in teaching-related programs corresponds to a
stronger commitment, and recipients of rural quota grants report greater readiness for rural
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service. Public school graduates show a slight inclination toward teaching relative to peers from
selective or private settings. Differences in UNT scores between those who considered teaching
and those who did not are small. Taken together, the pattern points to a practical reading.
Experience and incentive design appear to shape career thinking more reliably than academic
screening.

Three conclusions follow. First, exposure to teaching as early as possible has a huge
impact on students. When students go through in-service practicum and enter real classrooms,
even for a short period of time, teaching becomes a serious consideration for their careers rather
than an abstraction. Second, incentives work best not in isolation but when bundled with
systematic and consistent support. Although, scholarships attract applications, housing,
mentoring, and a lighter non-teaching load in the first year are presumably more likely to
translate intention into arrival and early retention. Third, the pathway into teacher education
should remain available for strong candidates from non-education majors, with selection
placing more weight on interpersonal and practice-oriented indicators than on fine distinctions
in test scores. These conclusions are in line with the results of the study and offer a tractable
agenda for ministries, state schools, and universities.

As far as the policy message emerging from the study is concerned, we strongly
recommend developing away from a narrow focus on score thresholds. Move toward packages
that combine funding with structured school experience and early induction into teaching. State
secondary schools can serve as sites of socialisation through assistant teacher terms, mentoring
hubs, and systematic shadowing. Teacher education can front-load practicum, open bridge
routes for final year students in other fields, and adopt selection tools that read motivation,
communication, and judgment. None of these moves requires a leap of faith: on the contrary,
they extend existing practices in a more deliberate, data-aware form.

The study, however, has limitations that are necessary to take into consideration when
assessing and contextualizing the conclusions of this investigation. The design is cross-
sectional; hence the causal inferences are limited. The sample of the survey is not probability-
based, and female respondents appear to be over-represented, which might have, in its turn,
affected external validity. Also, outcome measures rely on single items, and the UNT scores
are self-reported. This might have introduced measurement error. Additionally, analyses lean
on bivariate associations; unobserved confounders may remain. Effect sizes in several tests are
small, so practical importance should be read with care. These limitations do not necessarily
negate the main conclusions and patterns. Yet, they invite the readers to interpret the findings
with caution when considering to extrapolate the results into other contexts.

An important recommendation for future research is a prospective, multi-wave, cohort
study that would follow undergraduates from the first expression of interest in teaching through
application, appointment, and the first three years of employment. A study of this kind would
offer a robust framework for understanding the full trajectory from intention to retention. The
process might begin with a baseline survey administered early in the undergraduate program.
This instrument would collect data on teaching intention, academic major, exposure to relevant
programs, rural background, and psychosocial characteristics. These variables would serve as
foundational predictors for later outcomes. Each participant could then be linked to
administrative records, including application submissions, hiring decisions, placement details,
and employment continuity. Such linkage would require secure data-sharing agreements but is
feasible within current institutional and legal structures. Following the initial wave of data
collection, participants would be recontacted at critical transition points. These might include
the completion of practicum, graduation, the start of induction, and the end of the first and third
years in the workforce. At each point, brief but psychometrically stable instruments could be
used to measure commitment to teaching and readiness for rural placements. The use of concise
multi-item scales would help ensure both data quality and participant retention.
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Importantly, this research design allows for more than descriptive insights. With appropriate
modeling, it would permit the estimation of conversion rates from expressed intention to actual
entry into the profession, and from initial entry to sustained participation. Event-history models
could be employed to explore how early experiences, such as participation in para-teaching,
exposure to rural schools, or involvement in fellowship programs, influence movement through
the pipeline. These relationships could be estimated while accounting for relevant confounders.

Stratified sampling would improve the representativeness of the study. By recruiting
participants across universities, academic disciplines, and geographical regions, the study
would be better positioned to capture variation in pathways toward hard-to-staff subjects and
rural locations. Sampling weights could be applied where necessary to correct for imbalance.
In addition, pre-registering outcomes and conducting a priori power analyses would enhance
the rigor of statistical inference. Methodologically, panel loss presents a real concern. Yet it
can be addressed. A combination of modest incentives, planned missingness designs, and
streamlined follow-ups would support participant retention over time. The pairing of self-
reported data with verified administrative outcomes would further strengthen the reliability of
the findings. In sum, this kind of longitudinal, mixed-methods approach would move the field
beyond surface-level correlations. It would offer concrete evidence about which factors truly
matter in converting early interest into long-term commitment.

The broader body of evidence points to a pragmatic shift in strategy. If Kazakhstan aims
to secure a sustainable and committed teaching workforce, reforms must focus on more than
recruitment quotas or test-based admissions. Instead, the system should invest in meaningful
opportunities to teach, targeted forms of support that accompany financial incentives, and a
selection process that recognizes not only academic achievement but also the dispositions and
practical readiness that effective teaching demands.
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COMMUNITIES BASED ON SCIENTOMETRIC ANALYSIS

Abstract. The article examines the problem of forming multi-university scientific and
educational communities based on scientometric and network analysis methods. A formal
model for identifying inter-university collaborations is proposed, which is based on
constructing a metric space of scientific publications and further clustering using the Louvain
algorithm. The model makes it possible to represent universities and researchers as nodes of a
collaboration network, where the edge weights are determined by the number of co-authored
publications. The developed approach was applied to data from the open OpenAlex database
for the analysis of universities in Kazakhstan. The obtained results revealed the existence of a
core of leading institutions (Al-Farabi Kazakh National University, Nazarbayev University, L.
N. Gumilyov Eurasian National University, and Astana IT University) that demonstrate the
highest intensity of collaboration, while other universities remain at the periphery of the
research network. It was also established that national collaborations in Kazakhstan are
significantly stronger than international ones, which highlights the need for further
internationalization and integration into global scientific networks. The results obtained have
both theoretical significance for the development of scientometrics and practical value for
shaping science policy and designing strategies to improve the effectiveness of academic
collaboration.
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Introduction

Improvement of scientific activity, development of innovation, stimulation of
fundamental and applied research, and the promotion of the country’s scientific potential
worldwide are possible through the formation of multi-university scientific and educational
communities. At the same time, an important role is played by the development of models and
methods for organizing scientific research aimed at establishing procedures to ensure the
formation of a rational composition and structure of multi-university scientific and educational
communities. The foundation of such formation should be the evaluation of objective
performance indicators and the normative principles of integrating the nation’s science into the
global scientific community.

The modern stage of scientific development is characterized by the globalization of
knowledge and intensive scientific cooperation between educational and research institutions.
Joint studies conducted across several universities make it possible to address complex
scientific problems by combining the expertise and resources of different teams. Moreover, the
inclusion of representatives from other universities fosters the creation of interdisciplinary
projects. As research has shown, international scientific collaborations usually result in
publications with higher scientific impact (measured by citation counts) compared to isolated
national works. Multi-university scientific and educational communities are defined as stable
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networks of universities that collaborate in research and education on a regular basis. The
development of such communities is particularly important for countries striving to strengthen
their scientific potential and integrate into the global scientific space. In Kazakhstan, in
particular, the effective use of scientific potential and its internationalization have been
identified by the government as critical tasks for reinforcing the national scientific system.
State programs (such as the “Kazakhstan-2050 strategy and the State Program for the
Development of Education and Science 2020-2025) explicitly emphasize the necessity of
enhancing the contribution of science to the country’s socio-economic development through
globalization of science and international collaboration.

Despite the obvious advantages, the formation of inter-university scientific communities
faces several challenges. First, many traditional assessments of universities and researchers
have not considered their network interactions, focusing only on internal institutional indicators
(Kosztyan et al., 2021). However, institutions may underestimate the importance of
collaboration development as a factor of success. Second, there are regional imbalances: global
scientific interaction has historically been dominated by Western countries, while researchers
from some other regions remain less integrated into global networks (Zhang et al., 2025). For
post-Soviet states, a decline in mutual connections was observed after the collapse of the
USSR, along with a simultaneous reorientation towards cooperation with Western countries.
Kazakhstan, as part of the post-Soviet space, also faces the legacy of limited international
integration.

Although over the past decade the country has undertaken numerous reforms in higher
education and science (joining the Bologna Process, the “Bolashak” program for training young
researchers abroad, the establishment of the new Nazarbayev research university, etc.), its
contribution to global science remains moderate (Narbaev et al., 2025; Amirbekova et al.,
2025). Kazakhstan’s share in international publications is growing, but the country’s visibility
in global scientific networks is still low. Among the reasons are low R&D intensity (less than
0.2% of GDP devoted to science) and structural barriers hindering the development of scientific
cooperation (Narbaev et al., 2025).

Another important stage of transformation in Kazakhstan’s higher education has been its
internationalization. Internationalization has influenced both publication activity and academic
mobility. Kazakhstan has established a requirement for researchers to publish in journals
indexed by Scopus and Web of Science, while other Central Asian countries, such as
Turkmenistan and Tajikistan, did not have such requirements (Hladchenko & Moed, 2021).
Access to international mobility through international grant projects and other funding sources
has become an important dimension of post-Soviet changes in higher education, providing new
opportunities for collaboration with international colleagues (Narbaev et al., 2025;
Kuzhabekova et al., 2022). These changes were also enabled by the introduction of project and
program management theory and practice in education (Nurtayeva et al., 2024).

In 2016, Kazakhstan ranked 85th among 218 countries in terms of the number of
scientific publications and 108th in terms of citation counts (NASK, 2023). On average,
Kazakhstani researchers published about 200 articles per year in Scopus-indexed journals, with
an average of 4.7 citations per publication (Kuzhabekova & Ruby, 2018). The study
(Biloshchytskyi et al., 2025) analyzed the activities of higher education institutions in the
Republic of Kazakhstan, examining the principles of forming their information and educational
environment and developing a ranking of universities using a proposed method based on data
from the national institutional assessment system (IQAA).

Thus, the dissemination of knowledge is increasingly transcending geographical
boundaries, significantly transforming models of scientific collaboration worldwide (Lin et al.,
2023). The establishment of quality assurance systems in science and education is a key
prerequisite for the effective development of higher education in a country (Biloshchytskyi et
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al., 2024). The relevance of this study lies in the need to develop formal approaches for building
and optimizing multi-university scientific and educational communities, particularly with a
focus on developing countries such as Kazakhstan.

The research problem is to formalize the network interaction between universities based
on scientometric analysis, to identify existing communities (clusters) of universities, and to
propose ways to optimize the structure of such a network in order to enhance the efficiency of
scientific collaboration. In other words, it is necessary to answer the question: how can the
dynamics of inter-university interaction be formally represented, and what measures can
strengthen the integration of universities into the global scientific community? Solving this
problem will have both theoretical significance and practical value for science policy (by
supporting decision-making in fostering collaborations and reforming the scientific system).

Methods and Materials

Let us consider a set of subjects of scientific activity (universities and individual
researchers), which are organized and united according to the criterion of a common focus of
research topics and shared scientific interests. Such a space of scientific actors will be referred
to as a scientific community. Since this space may include researchers affiliated with different
universities as well as multiple universities themselves, such a scientific community is inter-
university. The development of such an inter-university scientific community takes place
through the publication of joint scientific articles, the establishment of collaborative research
projects, and similar activities. The connections between researchers in such a community are
defined through a scientific collaboration network or a citation network of scientific
publications.

Let w, is a certain inter-university scientific community, w, = w, where W is a

common educational and scientific space. Let A= { al,az,...,an} is the set of all researchers,
n — is the number of researchers. Let Qz{ql,qz,...,qm} is the set of scientific publications

authored by researchers from set A, m is the number of scientific publications. The task consists
in constructing such subject-specific spaces that include researchers working in similar
scientific fields. To achieve this, the following steps are proposed: to define a metric space and
establish distances between researchers’ scientific publications; to perform cluster analysis of
the publications and construct clusters of similar scientific works; to assign names to the
clusters and establish correspondences between publications and cluster labels; and, finally, to
build inter-university scientific communities based on these clusters, which will consist of
researchers.

Let W° :{nl,nz,...,nr} is the set of inter-university scientific communities. The
membership of a researcher a € A in an inter-university scientific community n e W* will be
denoted by p(a,n)e[0,1]. Here, the value 0 indicates that the researcher does not belong to

the specified inter-university scientific community, while the value 1 means that all of the
researcher’s publications correspond to this field and the researcher belongs exclusively to this

community, Zr:p(a,nj) =1,
=1

n(a,n):Axw* —[0,1]. (1)

As aresult of applying the method for identifying inter-university scientific communities,
we obtain the distribution of each researcher’s membership across different inter-university
scientific communities. This is because many researchers, as well as all organizations as
subjects of scientific activity, publish within several fields. At the very least, they have some
publications that do not belong to their primary field. For example, a given researcher may
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publish the majority of their works in the field of scientometrics but also have several
publications in the field of environmental monitoring. Importantly, the total membership of a
researcher across all fields is equal to one.

Let us define a metric space for establishing the distance between the vertices of the

citation graph of scientific publications (Q,d), which consists of the set of scientific

publications Q and a certain distance function g, defined for any pair of elements in this set.
The distance g is defined as a mapping from the Cartesian square of the set Q onto the set of
real numbers, i.e: g: QxQ—R, where R the set of real numbers. The distance between

publications g is a non-negative real-valued function g(q;,q,)>0, i=Lm, j=1m, which is
defined for V q;,q; € Q. For function g(q;,q;), i# ] the axioms of identity, symmetry, and
the triangle inequality hold:

g(qi1qj):0<:>i =],

9(9;,9;)=9(0;,9:). vV 9,0, €Q,

9(a;,9;) <9(a;,9.)+9(0..9) . V9;,9;,9. €Q, &)

In this case, when g(q;,q,) =0, i=Lm, j=1m:

9(9;,9;) <9(9;,9;) +9(a;.9,) =29(;,9;) - 3)
Let (Q,C) be a directed graph that represents the relationships between the scientific
publications from the set Q and the citations from the set C, Q is the set of vertices of the graph,

C is the set of arcs of the graph, i.c., pairs (qi , qj) , 0;,d; € Q, which represents the citation of

a publication g; in publication g;, I # J. We will represent such a graph in space by a set of
points corresponding to the vertices of the graph and arcs connecting them.. Distance g(q;,,q;)

between arbitrary vertices @;,q; € Q can be calculated as the length of the shortest path from
vertex Q; to vertex q;, if it exists. A path between vertices g; and q;, is defined as a sequence
of vertices ¢; =0 ,d; ,d;,---.q, =0;, i, <, <i, <...<i,, keN, each of which, except for

the last one, is connected to the next by an arc c, y=0,k—1. For example, two vertices

YL
g;,.4;, are connected by an arc c,,, the vertices g, ,q; are connected by an arc c,, and so on.

The length of a path is the number of arcs in this path. The shortest path is the one with the
smallest length. The weights of the arcs are equal to 1, i.e., the weight function of the graph is

defined as (Q,C): f:C— { 1} and the length of the path from vertex g, to vertex g; is defined
as follows:

k-1
(a0 a) = 2 F (Cyya): @
i=0
If there is no path between vertices @; and q; then the length will be considered

arbitrarily large, for example r(qi,qj): m+1. The shortest path is found using the Bellman—
Ford algorithm with a complexity of O(QC) or Dijkstra’s algorithm with a complexity of
0(Q?).

Let a metric space be given (Q,g). It is necessary to partition the set of publications Q
into a certain number of subsets that do not intersect with each other. Such subsets of the set Q

are called clusters. Let us denote the set of clusters by Y={y1,Y>,...,y-}, where z is the number
of clusters into which the set P is partitioned. To define the set of clusters Y, the following
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conditions must be satisfied: each publication necessarily belongs to one of the clusters, i.e.

in =P, each publication belongs to a unique cluster, i.e. y,Ny; =@, Vi= j, each cluster
i=1
combines publications that are sufficiently close (in terms of the distance g).

It should be emphasized that when calculating the distances between publications using
the approaches described above, so-called isolated publications may appear. An isolated
publication is understood as one for which the distance to any other publication from the set P
is equal to infinity. According to the definition of a cluster, no other publication can be assigned
to the cluster that contains an isolated publication. As a result, clusters consisting of only a
single work are formed. The presence of such clusters complicates further analysis and
provides no meaningful information about the scientific domains to which these publications
belong. Therefore, before performing the clustering procedure, it is advisable to exclude
isolated publications from consideration.

For the clustering of such graphs, it is proposed to use the Louvain method (Blondel,
2008), which is based on the maximization of graph modularity. Modularity is defined as the
sum of the differences between the fraction of edges within a given subgraph and the square of
the fraction of edges with one endpoint belonging to that subgraph. That is, the modularity of
the clustering of the publication graph can be defined as follows:

6=i([3v_0‘\2/), (5)

where ayv — the fraction of citations where either the citing publication or the cited
publication belongs to the cluster yy, that is

l{a; < Q|@.a) eC.q, €, .0, Q}u{a Qi a) €C.a, € v, a; Q|
o - %0
card(C)

where Py is the fraction of citations where both the citing publication and the cited
publication belong to the cluster yy, that is

{0,€Q|(@.4)€C.q €y,.,€Y,} ,
card(C) ’ ()
where card(C) is the number of edges of the graph (Q,C).

We assume that the initial graph (Q,C) has been clustered, for example using the
Louvain method, and an initial partition of the set of publications Q into z clusters has been
obtained. As a result of the clustering procedure of scientific publications, a set of clusters Y
is formed. The cardinality of the set Y may be quite large, which complicates further analysis.
One way to address this problem is to aggregate the constructed clusters by merging those that
are close to each other and contain a small number of elements. To achieve this, it is necessary
to determine the centroid of each constructed cluster.

The centroid of a cluster

Y ={a. a5, 05 | k=1z, ®)

is defined as the object within the cluster QX, or which the total distance to all other objects in
the cluster is minimal:

B, =

Hi R
Qf =ar9min{zg(qik,qjk),j=1.ukj, 9)
i=1
where ux=card(yk) is the number of objects that belong to the cluster yx, k =17z.

The algorithm for implementing such cluster merging consists of the following steps:
1. We initialize a counter b=0.
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2. We find the centroids Q* of each cluster y, = {q'f,q‘;,...,qflk } .

3. We calculate the distances between the centroids of each cluster by comparing the
annotations of the publications corresponding to the centroids.
4. If there exist clusters yx and yi such that the distance between their centroids does

not exceed the threshold value 9, i.¢e., the condition ¢ (Qk KO} ) <9, then

4.1. We increase the counter by one b=b+1.
4.2. We formanew cluster y, , =y, uy,.

4.3. Clusters yx and yi, are removed from further consideration.
4.4. We find the centroid of the cluster Qg+,
4.5. We calculate the distances from the centroid of the cluster y,+, to the centroids
of the other clusters y1, y2, ...,yz+b-1.
4.6. Return to Step 4.
5. If the distance between the centroids of the clusters exceeds the threshold value for

all clusters, i.e., there do not exist clusters yxand yi for which the condition g(€,,,)<8,

then the execution of the algorithm is terminated.

Thus, it is possible to construct an inter-university scientific community that unites
researchers based on the commonality of their scientific activities. Such a community is
represented in the form of a scientific collaboration network. The formal models of the metric
space and clustering described above were implemented in the Gephi 0.10.1 software
environment (Gephi) using the Louvain algorithm for analyzing the network of co-authored
publications obtained from the OpenAlex database (OpenAlex). In this way, the theoretical
approach to clustering scientific publications found practical application in constructing the
collaboration graph of universities and researchers in Kazakhstan.

Results

The proposed model of a metric space of scientific publications, combined with the
Louvain algorithm, made it possible to move from theoretical description to practical
implementation of the analysis of inter-university scientific communities. Based on open data
from the OpenAlex database, a network of scientific interactions was constructed, where
publications were treated as elements of clustering and their links as indicators of scientific
collaboration. The implementation of this model in the Gephi software environment enabled
not only the formal grouping by scientific domains but also the visualization of actual
cooperation structures between universities and individual researchers. The constructed
network became the basis for further quantitative and qualitative analysis of the intensity of
scientific interaction. According to the proposed model, the vertices of the graph represent
universities, while the edge weights are determined by the number of joint publications. This
approach allows for a direct interpretation of the formalized community structure based on real
data. Within the study of inter-university scientific interaction, data from the open OpenAlex
database were used, which aggregates information about scientific publications, authors,
organizations, and their interrelations. To obtain relevant information, a sample of records
related to universities was extracted, forming a dataset that reflects cooperation at the level of
article co-authorship. Particular attention was paid to the identification of affiliations: for each
publication, the institution of the authors was verified, which made it possible to establish inter-
institutional links.

The collected data were transformed into a network structure, where the nodes represent
universities and the edges correspond to instances of joint scientific activity, in particular, co-
authored publications. The edge weights were defined proportionally to the number of such
joint works, which makes it possible to assess the intensity of interaction between individual
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institutions. Based on this information, in September 2025, a graph was constructed that
reflects the current state of scientific cooperation between universities (Figure 1). For the
visualization and analysis of the network, the Gephi software environment was applied, which
provided the opportunity to use algorithms for community detection, centrality calculation, and
other structural characteristics of the graph. The visual representation made it possible to
identify a core of universities with the highest intensity of collaboration, as well as peripheral
institutions involved in a smaller number of international projects.

Figure 1.
Graph of inter-university scientific collaboration for universities of the Republic of
Kazakhstan
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For the quantitative representation of the results of network construction, an adjacency
matrix was created, in which each university is considered as a vertex of the graph, and the
values in the cells define the strength of interaction between pairs of institutions. The weight
of an edge is interpreted as the number of jointly published scientific works, which makes it
possible to compare the level of cooperation among universities. Thus, the matrix reflects not
only the fact of cooperation but also the intensity of scientific links. The analysis of the obtained
data revealed a clear regional specificity. In particular, universities of the Republic of
Kazakhstan, in the vast majority of cases, collaborate primarily with each other, forming a
dense internal scientific environment. At the same time, the number of joint publications with
foreign institutions is relatively small, indicating weaker integration into international research
networks. This is confirmed both by the numerical values in the matrix and by the visual
structure of the graph constructed in Gephi, where the most intensive links are formed among
domestic universities.
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Table 1.
Assessment of the level of inter-university scientific collaboration

1185571130 Al-Farabi Kazakh National University 20180
160559429 Nazarbayev University 17444
110232997 L. N. Gumilyov Eurasian National University 11145
14210141757 Astana IT University 8012
1204275683 Satbayev University 6425
1191378831 Kazakh National Medical University 6196
14210120897 Suleyman Demirel University 6188
14210128045 Abai Kazakh National Pedagogical University 4298
14210132247 National Nuclear Center of the Republic of Kazakhstan 3992
14210124329 S.Seifullin Kazakh Agro Technical University 3030
/12800164252 Karagandy State University 3014
1171571821 Kazakh-British Technical University 2386
14210128576 Kazakhstan Medical University 2206
14210121010 Kazakh Institute of Oncology and Radiology 2172
12801707353 Ahmet Yesevi University 2142
14210151108 M.Auezov South Kazakhstan State University 2138
14210128817 Kazakh National Agrarian Research University 2079
14210101268 S. Toraighyrov Pavlodar State University 1852
14210117112 South Kazakhstan Medical Academy 1795
1247491477 Almaty University of Power Engineering and Telecommunications 1779
14210135055 Institute of Information and Computational Technologies 1747
14210117727 D. Serikbayev East Kazakhstan State Technical University 1662
14210135680 Semey Medical University 1601
14210151480 Institute of Mathematics and Mathematical Modeling 1509
14210131705 Abylkas Saginov Karaganda Technical University 1500
14210143225 Ministry of Education and Science of the Republic of Kazakhstan 1491
14210159690 Kostanay State University A Baitursynov 1439
14210106095 Aktobe Regional State University named after K.Zhubanov 1389
14210114545 Almaty Technological University 1363
14210143508 International Information Technologies University 1363
14210129744 Korkyt Ata Kyzylorda State University 1313
14210108340 University of International Business 1271
14210159258 Shakarim University 1267
1175124709 Siileyman Demirel University 1266
14210130920 West Kazakhstan Marat Ospanov State Medical University 1239
13130577743 Narxoz University 1213
14210144657 Global Health Research Center of Central Asia 1183
14210119570 Kokshetau State University 1180
14210111563 National Academy of Sciences of the Republic of Kazakhstan 1170
14210099401 Institute of Plant Biology and Biotechnology 1149
14210134323 Magsut Narikbayev University 1141
14210101819 M. Kh Dulati Taraz State University 1140
14210096915 Sarsen Amanzholov East Kazakhstan University 1115
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14210115547 Karaganda Medical University 1104
13130777500 Turan University 1098
14210101002 National Center for Biotechnology 1093
14210157209 Caspian University 1054
14210158929 National Research Center for Maternal and Child Health 1042
12801153214 Fesenkov Astrophysical Institute 1002

A similar approach was applied to construct a collaboration network among individual
researchers affiliated with universities and research institutions of the Republic of Kazakhstan.
In total, the sample included 67,907 researchers, for each of whom the presence or absence of
co-authored publications with colleagues was recorded. As a result, a graph was constructed in
which the vertices represent researchers, and the edges reflect instances of co-authorship. The
weight of the edges was determined by the number of joint scientific works, allowing for a
quantitative assessment of the intensity of individual scientific interaction.

The analysis of the structure of this graph revealed the existence of several clearly
defined clusters characterized by a high density of internal connections. Figure 2 presents two
clusters with components where the strength of collaboration exceeds the threshold value of
200 joint publications, which made it possible to focus on the most significant research
communities. It was found that these clusters largely correlate with specific scientific fields in
which co-authorship is most intensive.

Figure 2.
Collaboration graph among individual researchers of the Republic of Kazakhstan, where
the strength of collaboration exceeds the threshold value of 200 joint scientific publications.
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The analysis also revealed an interesting anomaly in the structure of the network. Among
the clusters, one stands out clearly, demonstrating exceptionally close collaboration between
Kazakhstani universities and foreign researchers in the field of geology. In contrast, a large
number of smaller clusters are formed predominantly by researchers from Kazakhstan and
reflect specific national research directions in medicine, information technology, and other
applied fields. Such a structure indicates the simultaneous existence of strong international ties
in selected areas and fragmentation of domestic scientific communities in several disciplines.
Thus, the collaboration network at the level of individual researchers demonstrates a high
degree of internal coherence within specialized scientific fields and complements the picture
obtained from the analysis of inter-university interactions. It clearly shows that the intensity of
cooperation is largely determined by researchers’ affiliation with scientific schools and fields
of knowledge.

Discussions

The formation of inter-university communities is essential for ensuring the synergy of
scientific resources and competencies. No single university or individual researcher possesses
the full spectrum of knowledge and expertise required to solve complex interdisciplinary
problems. Such an integration of researchers and universities makes it possible to combine
different schools and methodologies, enhance the quality and novelty of research, and avoid
duplication of scientific results and efforts. An important outcome of establishing international
scientific communities is the increased global competitiveness of universities, the growth in
the number of joint publications in high-ranking journals, the rise in citation levels, and higher
impact indices. This, in turn, makes universities and researchers more visible on the global
scientific and educational stage. Another effect of forming and identifying inter-university
scientific communities is knowledge exchange and the preparation of highly qualified
personnel, fostering the mobility of students and faculty, increasing the likelihood of funding
for new projects and programs, and ensuring the sustainability of collaboration. All these
factors allow for a focus on creating scientific trends and long-term development strategies.
Thus, inter-university scientific communities serve as a mechanism for integration into the
global scientific space, enhancing research quality, creating conditions for innovation, and
ensuring the sustainable development of both individual universities and national scientific
systems as a whole.

The obtained results confirm that the formation of inter-university scientific communities
is a key mechanism for integrating national science into the global scientific space. The analysis
of the university collaboration network in Kazakhstan revealed the existence of a core of
institutions with a high level of joint publications (Al-Farabi Kazakh National University,
Nazarbayev University, L. N. Gumilyov Eurasian National University, and Astana IT
University), while a number of universities occupy a peripheral position and are characterized
by weaker integration. Such a structure is also typical for other developing countries, where
scientific activity tends to be concentrated in a limited number of leading centers.

A comparison with international experience shows that enhancing the effectiveness of
multi-university communities requires systemic measures to support interdisciplinary projects,
international grant programs, and the promotion of researcher mobility. For example, in the
Baltic countries, integration into European research networks has significantly increased the
visibility of universities in international databases. For Kazakhstan, an important task is to
expand cooperation beyond the internal system, since the current network structure indicates
the predominance of national collaborations over international ones.

It is also important to emphasize the methodological aspect: the use of scientometric
approaches and clustering algorithms (in particular, the Louvain method) made it possible to
identify hidden patterns in the structure of collaboration that are difficult to detect using
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traditional statistical methods. At the same time, a limitation is the dependence on OpenAlex
data, which do not always fully reflect local journals and conference proceedings. This opens
up prospects for further improvement of the model by combining multiple data sources and
integrating alternative metrics of scientific impact.

Conclusion

In this study, a formal model was developed for the identification and analysis of inter-
university scientific communities based on the network structure of co-authored publications.
The application of this model to OpenAlex data made it possible to construct a map of scientific
interactions among Kazakhstani universities and to identify key centers of scientific activity. It
was found that the highest intensity of collaboration is demonstrated by the country’s leading
universities, while international integration remains limited.

The practical value of the obtained results lies in the possibility of applying network
analysis methods for the development of science policy aimed at supporting strategic
partnerships, enhancing the competitiveness of universities, and increasing their visibility in
the global academic space.

Among the limitations of this study, it is important to note the use of only one database
(OpenAlex) and the focus on universities in Kazakhstan, which reduces the possibility of direct
comparison with other countries. Future research should be directed toward:

- expanding the analysis to the level of thematic domains and individual scientific
schools;

- assessing the dynamics of community formation over time;

- modeling scenarios of international integration, taking into account potential growth in
science funding and participation in international projects.

Thus, the proposed approach demonstrates its potential as a tool for strategic planning in
higher education and science, allowing not only the identification of current research networks
but also the design of strategies for their further development.
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INNOVATING CAREER SUPPORT IN HIGHER EDUCATION FOR
PERSONALIZED PROFESSIONAL DEVELOPMNET

Abstract. This article examines the current challenges and possibilities in preparing
future professionals within higher education, paying particular attention to the changing
educational environment of Kazakhstan. It argues that universities must align their curricula
with the fast-shifting demands of the global labor market, where not only technical knowledge
but also career planning and personal competencies are increasingly valued. The discussion
highlights the growing significance of soft skills such as adaptability, problem-solving, and
communication as key elements of employability, on par with academic training. Drawing on
both national and international perspectives and informed by concepts of globalization and
interconnected labor markets, the study compares how different systems approach career
support. The analysis shows that while technical expertise remains necessary, modern
employers often prioritize creativity, flexibility, and interpersonal strengths. By bringing
together findings from pedagogical research and policy reports, the article stresses the need to
embed career education and soft-skills development into university programs. It concludes that
the professional success of graduates depends not only on specialized training but also on the
systematic cultivation of transferable competencies, which together will help them stay
resilient and competitive in an unpredictable global economy.

Keywords: higher education, professional development, career planning, soft skills,
employability, global labor market, educational reform, competitiveness of graduates

Introduction

Higher education today is developing in a context of constant change, where the ability
of universities to keep pace with the global labor market has become a defining challenge
(Klyachko & Tokareva, 2025). Across Kazakhstan, as well as internationally, many initiatives
have aimed to strengthen career services and professional development programs for students.
Yet a clear gap remains between what is prescribed in theory and what students actually
experience in practice. Digital platforms such as LinkedIn or Handshake, for example, provide
useful tools for job searching and skills training, but they typically address only fragments of
the wider career journey. For many students, this leaves their development fragmented and
lacking the sustained, personalized guidance needed throughout the university years.

Career counseling at Kazakhstani universities, though expanding, is still uneven in
quality and often not anchored in robust theoretical frameworks. As a result, the support
provided is limited in both personalization and long-term impact. Recognizing this, our study
makes use of the PRISMA methodology (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) to ensure that our review of both national and international practices is
systematic and transparent (Sarkis-Onofre et al., 2021). By applying this approach, we were
able to carefully trace inclusion and exclusion criteria, highlight effective models, and identify
the specific shortcomings most relevant to the Kazakhstani context.

The importance of such research is underscored by the fact that employers continue to
raise expectations for graduate competencies. For many students, the university period is
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decisive: it is a time when career aspirations are reshaped, skills are tested, and professional
goals are refined (Boluchevskaya, 2010). Students who lack clarity in career orientation often
face greater risks of academic difficulties, lower motivation, and even early withdrawal from
studies (Krasil’nikova, 2024). In the context of an increasingly digital economy, universities
are thus under pressure to find innovative approaches technological as well as pedagogical that
can support students more effectively (Zhang, 2024).

One of the most persistent problems is the divide between academic research on career
development and the day-to-day practices of career advisors. Investigations of dozens of
universities have shown that many programs are not grounded in current theoretical concepts
(Sampson et al., 2014). Often, career courses are designed to reach as many students as
possible, but with limited resources this broad coverage can come at the expense of
individualization. Digital tools, if used thoughtfully, offer one way of closing this gap by
providing students with personalized, research-informed pathways that can be scaled across
entire institutions.

Research also shows that targeted initiatives in career development do make a difference.
Still, students continue to report barriers such as uncertainty in career choices or a lack of
practical experience (Bakhtin, 2022). This highlights the importance of asking not only whether
programs are available, but how well they are designed, which forms of support are most
effective, and how digital solutions can help expand access.

Existing approaches to evaluation also fall short. Quantitative indicators, while useful for
tracking numbers, do little to explain the deeper mechanisms that shape students’ choices or
persistence. This imbalance is reflected in Social Cognitive Career Theory (SCCT), where
emphasis has traditionally been placed on individual factors such as self-efficacy, while
contextual influences like barriers and institutional support have received less attention (Lent
et al., 2000). A more complete understanding requires consideration of both.

Literature also points to the decisive role of family support, financial circumstances, and
the educational environment itself factors often overlooked in practice (Le et al., 2020).
Participation in research, mentoring, or project-based learning can significantly enhance
students’ confidence and sense of direction (Lin et al., 2016), while simple community
engagement appears to have less impact. These findings suggest the potential value of digital
platforms that scale up proven practices such as mentorship and research involvement,
providing structured yet flexible opportunities for growth.

Taken together, these insights demonstrate both the urgent need for stronger career
support and the limitations of traditional approaches. Against this backdrop, the present study
aims to analyze best practices and distill key requirements for a modern IT-based career
counseling system. This work forms part of the project «Development and implementation of
it solutions in the process of professional development and career counseling for students and
graduates of higher education institutions» (Project IRN AP26194889), whose goal is to create
a system that offers personalized, research-based, and accessible career planning tools, while
also automating and strengthening the career counseling infrastructure within universities.

Research strategy and methods

To explore the challenges of career counseling and professional development in higher
education, we adopted a systematic approach that allowed us to examine the field
comprehensively and identify both achievements and gaps. The methodology combined two
main components: a systematic literature review, guided by the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) framework (Sarkis-Onofre et al., 2021), and
a comparative analysis of existing IT-based solutions.

To strengthen the methodological foundation of this study, we carefully connected each
research objective with the corresponding stage of the applied methods. The literature review
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was conducted using the PRISMA approach, which provided a transparent process for selecting
articles, applying inclusion and exclusion criteria, and synthesizing findings. A comparative
analysis was then used to evaluate the functionality and theoretical basis of existing IT
platforms, helping us assess their relevance to the Kazakhstani higher education context. To
better understand the perspectives of different stakeholders, we applied empirical methods such
as surveys, focus groups, and interviews with students, alumni, faculty, and employers. In
addition, established theoretical models Holland’s RIASEC, Social Cognitive Career Theory
(SCCT), and Career Construction Theory served as the conceptual framework for developing
an IT-based model of career counseling. By linking the objectives with the methods in this
structured way, the study ensures both rigor and reliability, while also highlighting its practical
and theoretical contributions (MacLeod et al., 2022).

Systematic Literature Review: PRISMA Application

The literature review was conducted to map the theoretical foundations of career
development and highlight factors influencing students’ professional self-determination. Our
application of the PRISMA framework ensured a transparent and replicable process.

The search was conducted between October 2023 and February 2024 across several
academic databases, including

Scopus, Web of Science, Google Scholar, and eLibrary.ru. Search terms were formulated
in English and Russian, including: «career counseling», «student professional self-
determination», «social cognitive career theory», «IT in education», «kEdTech» and «student
self-efficacy».

Our search initially yielded 342 sources. After removing duplicates, 289 articles
remained. These were screened based on titles and abstracts, leading to the exclusion of 197
sources that were not directly relevant to career support in higher education. The full texts of
the remaining 92 articles were assessed for eligibility.

The following inclusion criteria were applied:

- Published in a peer-reviewed journal between 2010 and 2024.

- Focused specifically on higher education students or graduates.

- Directly addressed career counseling, professional development theories, or digital
support tools.

Exclusion criteria included:

- Studies focused on secondary or vocational education.

- Articles where career development was not the primary topic.

- Editorials, book reviews, and non-peer-reviewed conference proceedings.

After this screening, 48 sources were selected for the final qualitative synthesis. These
sources were grouped into three thematic clusters for analysis:

1. Foundational Theories of Career Development: Articles discussing core models like
Holland's RIASEC, SCCT, and Career Construction Theory.

2. Implementation and Practice: Studies examining the application of career support
programs, including challenges and success factors.

3. Digital Innovations in Career Counseling: Research focused on EdTech platforms and
IT solutions in higher education.

This systematic process allowed us to identify the most influential theoretical
frameworks and pinpoint specific gaps between theory and practice, which directly informed
our analysis.

Comparative Analysis of IT Solutions

Alongside the literature review, the study examined existing digital platforms that
support career planning. The goal was not simply to describe available tools but to assess how
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effectively they align with theoretical models of career development and how adaptable they
may be to the Kazakhstani context.

This analysis focused on widely used international platforms, including LinkedIn,
Coursera for Campus, and Handshake, as well as tools such as Big Interview and CareerHub.
In addition, local and national EdTech projects in Kazakhstan were considered. Each platform
was analyzed according to its target audience, key features, theoretical grounding, and strengths
and limitations.

Specific Objectives

The research was guided by several concrete objectives:

1. To conduct a systematic literature review of career counseling theories, IT-supported
practices, and their implementation in both Kazakhstani and international settings.

2. Toidentify gaps between higher education programs and the requirements of the labor
market, with a special focus on the role of soft skills and individualized career planning.

3. To analyze the strengths and shortcomings of leading IT platforms and evaluate their
potential for adaptation in Kazakhstan.

4. To collect empirical insights from students, graduates, faculty, and employers through
surveys, focus groups, and interviews, providing a well-rounded understanding of stakeholder
expectations.

5. To design a digital model for career counseling that incorporates recognized theories
Holland’s RIASEC, Social Cognitive Career Theory, and Career Construction Theory
translating them into practical tools that are both accessible and scalable.

6. To propose strategic recommendations for implementation, including approaches to
monitoring, evaluation, and impact assessment on graduate employability.

By combining systematic literature analysis with comparative study of digital platforms,
this methodology lays a strong foundation for developing an IT solution that is both evidence-
based and responsive to the needs of Kazakhstani universities.

In this publication, we focus primarily on the initial stages of the project, namely the
systematic literature review and the comparative analysis of existing IT-based career
counseling solutions. These steps have laid the theoretical and methodological foundation for
identifying key gaps and requirements for future model development. The empirical stage
(surveys, focus groups, and interviews) as well as the design of an integrated digital career
counseling model and the formulation of strategic monitoring and evaluation recommendations
are planned for subsequent phases of the research and will be presented in forthcoming
publications.

Summary of Literature Review

The systematic review of 48 selected sources revealed several key findings that shape
our understanding of modern career support. The analysis, structured around our three thematic
clusters, identified dominant theoretical approaches, practical implementation gaps, and the
current state of digital solutions.

Foundational Theories in Career Development

Our analysis confirmed that three framewaorks are most influential in the field:

Holland’s Theory of Vocational Personalities, Social Cognitive Career Theory (SCCT),
and Career Construction Theory.

» Holland’s Theory remains widely applied due to the practicality of its RIASEC model,
which aligns personality types with work environments to guide career choice. Its value lies in
providing a clear starting point for student self-exploration.

« Career Construction Theory offers a contemporary perspective, viewing careers as an
ongoing process of adaptation rather than a linear path. Its focus on narrative and meaning
making is particularly relevant for preparing students for an unpredictable labor market.
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« Social Cognitive Career Theory (SCCT), developed by Lent, Brown, and Hackett, was
the most frequently discussed framework in recent literature. Research consistently highlights
self-efficacy as a powerful predictor of career intentions and persistence. However, our review
also revealed that contextual factors like institutional support and external barriers are less
studied, indicating a significant research gap.

Gaps in Implementation and Practice

A recurring theme across 18 of the analyzed articles was the disconnect between theory
and the actual practice of university career services. Many career programs are designed for
broad reach but lack personalization and are not grounded in established theoretical models
(Sampson et al., 2014). Furthermore, evaluations of these programs often rely on quantitative
metrics (e.g., participation numbers) that fail to capture the deeper impact on students'
confidence and decision-making. This is especially true in contexts like Kazakhstan, where
family and financial circumstances strongly influence career choices, yet are often overlooked
by formal support systems (Le et al., 2020).

Digital Innovations and Their Limitations

The review of digital tools showed a market dominated by solutions focused on specific,
isolated stages of the career journey, such as job searching (LinkedIn), skills training
(Coursera), or interview preparation (Big Interview). While these platforms are useful, they
lack the integrated, holistic support that guides a student from initial self-discovery to long-
term professional growth. This fragmentation represents a major gap in the current EdTech
landscape, reinforcing the need for a comprehensive, theory-grounded platform.

The synthesis of these findings leads to a clear conclusion: effective career support
requires an integrated approach that combines validated diagnostics, personalized guidance,
and meaningful, confidence-building experiences, all within a unified digital ecosystem.

The systematic review revealed several key theoretical approaches that continue to shape
research and practice in student career development. Three frameworks in particular Holland’s
Theory of Vocational Personalities, Social Cognitive Career Theory (SCCT), and Career
Construction Theory emerged as the most influential. Each provides distinctive insights, yet
together they offer a complementary foundation for supporting students in their professional
self-determination.

Holland’s Theory. Since its introduction in 1959, Holland’s model has remained widely
applied in both research and practice because of its clarity and practicality. The theory argues
that career choice is most successful when there is alignment between an individual’s
personality type and their work environment. Holland described six personality/work
environment types, known by the RIASEC acronym: Realistic, Investigative, Artistic, Social,
Enterprising, and Conventional. Most people combine elements of several types, and
recognizing this blend can help students identify diverse career directions. The model
emphasizes three key dimensions congruence, differentiation, and consistency that shape
professional identity and make decision-making easier (Brown & Lent, 2012; Rodionov &
Borisova, 2021).

Career Construction Theory. This perspective views career not as a linear progression
but as a process of ongoing adaptation (Brown & Lent, 2012). Central to this theory is the idea
of narrative related to the fact that individuals actively construct meaning from their
professional experiences and use these reflections to guide future decisions (MacLeod et al.,
2022). Counselors, in this approach, help students articulate their personal stories, motives, and
adaptive strategies. While it has often been applied to mid-career professionals, its focus on
adaptability makes it equally valuable for preparing undergraduates to enter a labor market
defined by rapid technological and economic change (Hirschi & Koen, 2021).

Social Cognitive Career Theory (SCCT). Developed by Lent, Brown, and Hackett, SCCT
extends earlier models by emphasizing the interaction between personal beliefs, expected
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outcomes, and goal setting (Rodionov & Borisova, 2021; Wang et al., 2022). It draws on
Bandura’s broader social cognitive framework (Bandura, 1986), highlighting how personal
factors, behaviors, and environmental conditions influence one another. Research grounded in
SCCT consistently shows that self-efficacy is a powerful predictor of students’ educational and
career intentions, directly affecting persistence and success (Bandura, 1997; Conklin et al.,
2013; Jiang, 2016). Yet there are still gaps in understanding how contextual influences such as
institutional support, family resources, or financial constraints interact with self-efficacy and
outcome expectations (Lent et al., 2000). Scholars increasingly call for more attention to how
learning experiences, mentoring, and project involvement shape career choices (Fouad et al.,
2010; Olson, 2014).

The review also exposed imbalances in both research and practice. Too often,
quantitative methods dominate evaluations of career programs, producing numerical indicators
without explaining the underlying mechanisms of change. Similarly, while self-efficacy has
been studied extensively (Bandura, 2012; Yamani & Almazroa, 2024), external barriers and
forms of support remain less developed in theory and underutilized in practice (Deemer et al.,
2014; Thiem & Dasgupta, 2022). This is especially problematic in contexts such as
Kazakhstan, where students’ career choices are strongly influenced by family expectations,
financial circumstances, and institutional resources (Lent et al., 2015; Virtic & Sorgo, 2022).

Taken together, these findings suggest that effective career counseling requires a more
integrated approach, one that combines validated diagnostics, attention to contextual factors,
and opportunities for students to engage in meaningful, confidence-building experiences. Such
insights provide the conceptual backbone for the IT solution proposed in this project.

Integration into IT Solutions

The comparative analysis of existing digital platforms shows that the global market for
career development tools is dominated by solutions designed for specific purposes. Most
platforms concentrate on one stage of the pathway such as job searching, skills training, or
interview preparation rather than offering holistic, continuous support. This fragmentation
leaves students without sustained guidance across their academic and early professional
journeys.

Findings from platform analysis indicate that LinkedIn excels in networking and content
but offers limited deep personalization attuned to local labor markets. Coursera for Campus
provides high-quality courses and credentials yet often lacks mentoring and tight integration
with institutional ecosystems. Handshake connects students with employers primarily in the
United States while tools such as Big Interview and CareerHub add specialized functions
focused on single stages. Local EdTech pilots in Kazakhstan are sensitive to national labor
needs but face scalability and global-integration challenges. Viewed together, widely used tools
are practical and popular, yet they typically operate without explicit theoretical grounding and
with limited personalization.
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Table 1
Comparative Analysis of IT Platforms for Career Development
Platform Target Key features Theoretical | Strength Weakness
Audience foundations
Global
Job search, . network, Limited
. rofessional Implicit wide content | personalization;
LinkedIn Students, P - (market- '
. networking, : base, focus on general
Learning / graduates, : driven, not ; . - .
. skills courses, - integration skills, not tailored
Career professionals explicitly .
Al-based with to local labor
. theory-based)
recommendations employer markets
needs
Access to
Online courses, top
s . L Courses often
L certificates, skill | Competency- | universities, AT
Coursera for Universities, . - ’ A generic; limited
diagnostics, based learning | flexibility, ;
Campus students - mentoring/personal
career guidance models affordable
e support
modules certification
options
Strong
Students and J_ob_/mternshlp Employability employer Limited global
listings, network, o
employers & career ; coverage; oriented
Handshake - employer-student . direct
(mainly US ; readiness . mostly towards US
N matching, event connection
universities) models market
management to
universities
Al-driven mock . Improves FOCUS?S only or'1
g . Social- . . interview stage;
. interviews, L interview
. . Students, job . cognitive : lacks broader
Big Interview question banks, readiness,
seekers career theory X career
structured . personalized
(applied) P development
feedback training .
functions
. i, Career portal, job Holistic _Stro_ng_ Less known
Universities, | boards, event institutional .
student . ; globally;
CareerHub career management, integration, :
. development : expensive for
centers counseling customizable T
models smaller institutions
support for HEIs
Local/National
Adapts to I
EdTech Students, Diagnostics, Contextualized | cultural & L|m|te_d_ .
platforms . . . . scalability; often
graduates in | LMS integration, | to national labor
(e.g., o . - lack global
specific career advising labor market specifics,
Kazakhstan . employer
. regions tools needs government ;
EdTech pilot o connections
. recognition
projects)

This framework bridges psychology, pedagogy, and IT design, operationalizing complex
constructs such as self-efficacy and person environment congruence into system requirements.
The results summarized in Table 1 show that the market is dominated by utilitarian solutions
focused on only one stage of the career pathway (job search or training). There is a clear gap
for a comprehensive, integrated platform that would accompany students from self-exploration
to employment, grounded in scientific models and offering deep personalization.

Our synthesis of theoretical insights and platform comparisons points to four essential
requirements for an effective IT solution in the Kazakhstani higher education context:

1. Evidence-based diagnostics. A strong platform should begin with validated tools for
self-discovery, drawing on established frameworks such as Holland’s RIASEC model and
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constructs from Social Cognitive Career Theory. Diagnostics are the basis for meaningful
personalization.

2. Dynamic personalization. Career pathways should not be presented as fixed menus of
courses or activities. Instead, the system must build adaptive plans that evolve alongside the
student, reflecting the constructivist view of career development as a continuous narrative.

3. Integration of high-impact practices. Mentoring, participation in research projects, and
opportunities for applied learning are consistently shown to strengthen self-efficacy (Quinlan
& Renninger, 2022). An effective platform should therefore facilitate mentor matching, project
participation, and targeted networking, rather than relying solely on general training content
(Lin etal., 2016).

4. Creation of a unified ecosystem. Current solutions are fragmented. What is needed is
a single environment that links diagnostics, learning, experience-building, and job search into
a seamless process, guiding students step by step from self-exploration to employment.

This framework bridges psychology, pedagogy, and IT design, operationalizing complex
constructs such as self-efficacy and person environment congruence into system requirements.
The results summarized in Table 1 show that the market is dominated by utilitarian solutions
focused on only one stage of the career pathway (job search or training). There is a clear gap
for a comprehensive, integrated platform that would accompany students from self-exploration
to employment, grounded in scientific models and offering deep personalization.

The formulated requirements represent a bridge between psychological career theories
and principles of information-systems design. The theoretical significance of this work lies in
translating complex constructs such as self-efficacy and congruence into concrete functional
requirements, thereby creating a scientific foundation for future developments in EdTech. The
practical significance and innovative value lie in shifting from utilitarian job-placement support
to holistic, proactive management of students’ professional development. A platform built on
these requirements should enhance awareness, self-efficacy, and, as a result, employability and
competitiveness. For universities, such an IT solution offers a means to scale high-quality
career support and to make data-driven management decisions.

It is important to emphasize that this article provides an analytical foundation and a
conceptual framework. The next step involves developing a minimum viable product (MVP),
piloting it in educational settings, and empirically assessing its impact on students’ career
outcomes.

Conclusion

In an era of rapidly evolving labor market demands and increasing complexity in
students’ career decision-making, the role of universities in providing structured and
comprehensive career support has become more critical than ever. This study set out to bridge
theoretical frameworks, practical models, and digital innovations in order to define the essential
requirements for next-generation IT-based career counseling systems in higher education.

The findings underscore several important insights. First, the enduring relevance of
established psychological theories Holland’s vocational typology, Career Construction Theory,
and Social Cognitive Career Theory remains central to understanding and supporting students’
career development. These frameworks provide valuable guidance on how students form career
intentions, navigate uncertainty, and build self-efficacy. Second, comparative analysis of
existing digital platforms revealed that while many tools deliver useful functions, they often
remain fragmented, narrowly focused, and insufficiently anchored in theory.

Synthesizing these insights, the study advances four interconnected design principles for
future IT systems: (1) scientifically validated diagnostics, (2) adaptive personalization of
learning and career pathways, (3) integration of mentoring and experiential learning, and (4)
the creation of a holistic ecosystem uniting career education, skills development, and
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employment opportunities. Together, these principles form the foundation for a platform
capable of supporting students across all stages of professional development, ultimately
strengthening their career readiness and competitiveness.

The contribution of this research is twofold. Theoretically, it operationalizes complex
constructs of career psychology into concrete requirements for educational technologies.
Practically, it outlines the basis for designing IT-driven career counseling models that go
beyond job placement to foster lifelong professional growth.

At the same time, this study has certain limitations. It primarily focuses on theoretical
and methodological analysis and a comparative review of existing solutions; the empirical
component (surveys, interviews, focus groups) will be addressed in subsequent stages of the
project. In addition, reliance on available literature and selected international practices requires
further adaptation of conclusions to the Kazakhstani higher education context.

Future research will build upon these foundations by developing and piloting a prototype
of the proposed IT model within universities, followed by empirical evaluation of its
effectiveness. Such work will allow for testing practical applicability, identifying
implementation challenges, and refining recommendations for broader integration. Ultimately,
these steps will demonstrate how digital solutions can enhance not only individual student
outcomes but also the institutional capacity of universities to provide scalable, evidence-based,
and future-oriented career support.
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