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This research investigates the link between Al literacy and the entrepreneurial intentions of future
teachers in the context of digitalization of education. It aims to address the systemic discrepancy between
the growing possibilities of using generative Al to create educational products and the insufficient inclusion of
entrepreneurial skills in traditional teacher education courses, especially in post-Soviet countries. A cross-
sectional online survey was administered to a cohort of students of A. Margulan Pavlodar Pedagogical
University (N = 100), using the author's questionnaire assessing Al literacy, entrepreneurial intentions and
barriers. Methods such as descriptive statistics, reliability testing, principal component analysis, Spearman
rank correlation, and exploratory group comparisons were used. Mean scores for Al literacy and entrepre-
neurial intentions were 4.12 (SD = 0.83) and 3.81 (SD = 1.09), respectively. A moderate positive correlation
was found between these constructs (o = 0.398, p < 0.001). A preliminary comparison of the groups showed
that students who were fully or partially employed in the field of education had higher entrepreneurial-
intention scores. The most common obstacle was a lack of marketing/sales skills (59%). The results indicate
the need for further study of interdisciplinary modules related to the ethical application of artificial intelligen-
ce, educational product development, marketing and entrepreneurship in the context of teacher education.
Given the cross-sectional design and reliance on self-reported data, the study does not allow predicting,
establishing cause-and-effect relationships, or identifying entrepreneurial behavior.
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byn 3epmmey 6inim 6epydi yugpnaHdbipy xarlalibiHOa xacaHObl UHMesIeKmmeai cayammbifbIK
OeHeelii meH 6onawak myranimoepdiH Kacinkepnik Huemmepi apacbiHOarbl balinaHbicmbl 3epmmelidi. byn
3epmmey 6inim 6epy eHimOepiH xacay ywiH eeHepamusmi XKacaHObl VMIHmernnemiH natdanaHyObiH ecin
Kerse xxamkaH MyMKiHOikmepi meH dacmypri nedacoaukanblK binivM 6epy KypcmapsbiHa, acipece nocmkeHec-
mik endepae Kocinkepsiik dardbiiapObl XEemKIfliKci3 eHeidy apacbkiHOarbl 6ap anuwakmblKMbl X0 dpeKemi
6onbin mabbinadsl. A.MaprynaH AmbiHOarbl [Nasrnodap NedazozukanbiK YHUgepcumemiHiH cmydeHmmepi-
He Kipicne cekuusinibiKk oHnauH cayanHama (N = 100) xacaHObl UHmMesnnekm canacbiHOarbl cayammbifibiK,
Kacinkepsiik Huemmep MeH Kedepeinep makbipbinmapbl bolbIHWa asmopriblK cayarHamMaHbl natdanaHa
ombIpbIn Xypeizindi. CunammamarsbiK cmamucmuka, CeHIMOirikmi mekcepy, 3epmmey ghakmopriapbiH
manday, CriupmeH 08pexXecCiHiH KOpPPesayusiCbl XXoHe 3epmmey monmapbiH CafbiCmbIpy CUsikmbl 8dicmep
KondaHbindbl. XacaHObl UHMENNEKM XoHe KocCinKeprik Huem canacbiHOarbl cayammabliibiIKmMbiH opmalia
MmoHi colikeciHwe 4,12 (SD = 0,83) xoHe 3,81 (SD = 1,09) Kypadsbi. Ocbl KOHCMpyKUusnap apacbiHda opma-
wa oH Koppensayus mabbindbl (p = 0.398, p < 0.001). Tonmapdebl andbiH-ana canbiCmeipy KepcemxkeHoeu,
6inim 6epy canacbiHda MorsibIK HEMece iWiHapa XyMbICrieH KamMmbliFraH cmydeHmmepOiH Kacinkepriik Huem-
mepiHiH deHeeli edsayip xofapbl bonfaH. EH xui ke3decemiH kedepai mapkemuHea/camy OarOblnapblHbIH
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x)emicneywiniai 6ondbi (569%). Hamuxenep xacaHObl uHMernnekmmi amukanbiK KondaHyra, binim 6epy
6HiMOepiH 83iprieyee, MapKemuHaKe XoHe KocCifKepriikke KambiCmbl MeHaparsnblK Molynb0epdi nedazo-
eukarnbiK 6inim 6epy koHmekcmiHde odaH api 3epmmey KaxxemmiriieiH kepcemedi. Kpocc-manday mMeH 63iH-
Oik ecenmepdi KondaHydbiH apKackiHOa 3epmmey 6osxayra, ceber-candaprblK KambiHacmapObl OpHamyfa
HeMmece Kacinkepsiik MiHe3-KybIKmbl aHbIKmayfa MyMKiHOIK 6epmeldi.

TyliHOi ce30ep: xacaHObl UHMENIEKM cayammblifibifbl, KOCINKepik HUuemmep, bonawak myrarim-
dep, 6inim 6epy eHimOepi, neGazoemepdi Oasipnay.
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B 0daHHoM uccrniedosaHuu uccriedyemcsi 83aUMOC8s3b Mex0y yposHeM 2pamMomHocmu 8 obracmu
UCKYCCMBEHHO20 UHMeJIieKkma u rnpedrnpuHUMamersCKUMU HamepeHUsMuU 6ydyujux ydumenel 8 KOHmMeKcme
yugbposusayuu obpaszoeaHusi. 3mo uccriedogaHue sensemcsi nornbimkol rnpeodonems cyuecmsyrouwuli
paspbie MeX0y pacmywumMu 803MOXHOCMSAMU UCIMOMb308aHUsT 2eHepamugHo20 UM Onsi co3daHust obpa3sosa-
meribHbIX NPOdYKmMoe U HedoCmamoYHbIM BKI0YeHUEeM npedrnpuHUMameribCKUX Haeblkog 8 mpadulyUoHHbIe
Kypcbl M0020moeKuU y4umenrnet, 0COBEHHO 8 1ocmco8emckux cmpaHax. [onepeyHbili OHnalH-ornpoc cmyoOeH-
moe [lasrnodapckoeo nedazosuyeckoz2o0 yHusepcumema um. A. MapaynaHa (N = 100) 6bi1 nposedeH ¢
UCrosb308aHUEM a8mopPCKOU aHKembl Ha meMbl 2paMoOmHOcmuU 8 obrnacmu UCKYyCCMBEHHO20 UHMEsI/Iekma,
rpedrnpuHUMamerbCKUx HamepeHull u 6apbepos. bbinu Ucnosib308aHbl makue Memoohkl, Kak orucamersibHasi
cmamucmuka, mecmupogaHue HadexHocmu, uccriedosameribCKull hakmopHbIl aHanu3, paH208asi KoOpperis-
yus CriupmeHa u uccredosamersibCKue epynnosbie cpasHeHusi. CpedHue 3HaYeHUs1 epamMomH{ocmu 8 obsiacmu
UCKYCCMBEHHO20 UHMersnaekma u npednpuHuMamerbckux HamepeHuli cocmaeunu 4,12 (SD = 0,83) u 3,81
(SD = 1,09) coomeemcmeeHHO. Mexdy amumu KoHcmpykmamu bbinia 0bHapyXeHa yMepeHHasi MosoxXumersib-
Has koppensayus (p = 0.398, p < 0.001). lNpedsapumernbHoe cpagHeHUe 2Py fokasano, 4mo cmyOeHmbl,
Komophble Obliu MOTHOCMbBIO USIU YacmuyHO 3aHsmbl 8 cghepe 0bpa3osaHusi, UMersiu 3HadumeribHo boree
8bICOKUE r1oKa3amesiu rpedrnpuHUMamernbCKux HamepeHul. Haubonee pacripocmpaHeHHbIM MpPensmemeuem
bbI10 omcymcmeue Hagebiko8 MapkemuHaa/npodax (59%). [lonyveHHble pe3yrbmambl yKa3bigatom Ha
Heobxodumocmb OarnbHeliwe20 U3y4YeHUs1 MexXOuUCcCUUrniuHapHbIX Mooyrel, C8si3aHHbIX C 3MUYHbIM NMPUMEHe-
HUEM UCKYyCCmMBeHHO020 UHmersiekma, paspabomkoll obpazosameribHbiX MPoOyKmMos, MapKemuHaoM U rpeo-
rpUHUMamesibCmeoM 8 KOHmeKcme rnedazoaudecko20 obpasoeaHusi. Beudy rnornepe4yHo2o dusaliHa u ucrosib-
308aHUs1 0aHHbIX camoomyema uccriedosaHue He 0380/Isiem MpPoeHOo3Upo8ams, ycmaHaenueams npuUYUHHO-
credcmeeHHble ¢8513U UriU 8bISenisimb npedrnpuHuUMameribcKkoe nogedeHue.

Knroyeebie cnoea: epamomHocmb 6 obriacmu UCKYCCMBEHHO20 UHMesiekma, npeodnpuHuma-
mesibckue HamepeHusi, 6ydywue yyumerns, obpasogameribHble rpodykmsl, nod2omoska nedazo208.

Introduction. The modern education system is undergoing a fundamental transformation driven by
digitalization and Al implementation. Correspondingly, the EdTech sector is experiencing consistent expan-
sion, personalized online courses, digital materials, and tutoring platforms comprise a significant share of the
sector. We aim to empower educators to move from the role of traditional knowledge facilitators to the role of
innovative content creators thereby allowing them to not only to act as knowledge conveyors but also as
content creators, generating income by developing their own courses, digital materials, and engaging with
social media.

At the same time, the standard requirements for teacher education in Kazakhstan, as in some other
former Soviet states, pay little attention to entrepreneurial skills. However, generative artificial intelligence
can be used to create presentations, lesson plans, assessment tools, visualizations, online course elements,
educational materials, and educational media. Within the framework of this study, the results of the use of
artificial intelligence, which correspond to certain educational needs and are aimed at distribution,
distribution, exchange or sale, are considered educational products. Creating educational material using Al is
not considered an entrepreneurial activity. Using Al to reduce production time is just one of the requirements
for creating an educational product or service.

Recent research has identified that Al literacy is one of the most important competencies of future
teachers [1]. Wang et al. proposed and verified a model of teacher readiness for Al, revealing the relation-
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ship between Al readiness, threat perception, and innovation [2]. Kohnke et al. the ambivalence of the
student-teachers' attitude to Al technologies has been revealed due to their perception of the potential of Al
in individualized learning along with ethical and addiction problems [3]. Sperling et al. stated that there is no
complete picture of teachers' professional knowledge in terms of Al literacy research [4].

Another aspect of how Al literacy affects students' entrepreneurial intentions was also explored. In
particular, Weng et al. highlighted the advantages of learning entrepreneurship using artificial intelligence,
such as the availability of information resources and personalization of experience, as well as disadvantages
such as inaccurate data and lack of personal contact [5]. Vecchiarini and Somia argued that generative Al
can help in generating ideas and optimizing the process, provided that the results are critically evaluated [6].
According to Sat and Le et al., attitudes towards artificial intelligence technologies, their acceptance, and
self-efficacy improve after educational interventions [7, 8]. A study by Quishpe-Quishpe and co-authors. It
turned out that contextual Al and entrepreneurial learning contribute to digital and entrepreneurial learning
[9], whereas Celik et al. examines the systemic implementation hurdles and multifaceted challenges inherent
in Al adoption [10]. In this investigation entrepreneurial intention is operationally defined as a student's latent
interest and proactive willingness to conceptualize and commercialize educational assets. Entrepreneurial
readiness is a broader concept that includes competencies and resources; entrepreneurial readiness is a
state in which a person is ready to act; entrepreneurial behavior implies actions that have already been
taken.

When it comes to the landscape of Kazakhstan, the research before has primarily focused on enhan-
cing Al literacy or digital competence in specific fields, while the entrepreneurial aspects and marketing of
developing educational products using artificial intelligence were not given sufficient attention. From the point
of view of interpretation of intention and behavior, as well as the relationship of the former with attitudes,
subjective norms and perceived behavioral control, finds its theoretical grounding in the theory of planned
behavior [11]. Unlike the proven TPB model, the scale created by the author does not repeat it; therefore, it
is considered an indicator of entrepreneurial intentions for research.

This investigation aims to examine the prevailing entrepreneurial intentions among the student cohort
by focusing on tangible obstacles that restrain students from commercializing their educational ideas.

Research questions:

1. What is the level of self-assessment of Al literacy and entrepreneurial intentions of the participating
students?

2. Is self-reported Al literacy associated with entrepreneurial intentions to develop and promote
educational products?

3. What are the barriers preventing the creation and sale of educational products among future
teachers?

The research went through theoretical, methodological and empirical stages. At the first stage, a
modern approach to the problem of Al literacy and entrepreneurial intentions in teacher education was
discussed and analyzed. Then the author developed a questionnaire and a statistical analysis methodology.
In the next stage, the Al literacy and entrepreneurial intentions were measured, the correlation between Al
literacy and entrepreneurial intentions was evaluated, and a research analysis was carried out depending on
employment.

Materials and methods

Research Design

The present research employs a quantitative cross-sectional online survey methodology. The observa-
tion methodology allows for descriptive and associative research, but does not allow for causal or predictive
conclusions.

Sample and Method of Data Gathering

The survey was conducted online from October to December 2025 at Pavlodar Pedagogical University
named after A. Margulan. The link to the questionnaire was provided through student discussion groups.
Participation in the survey was completely voluntary and anonymous, and the respondents were informed
about the objectives of the survey and the participants' right to opt out of the study. The final analysis was
based on 100 questionnaires meeting pre-defined inclusion criteria, which include completing all seven
questions about Al literacy and all four questions about entrepreneurial intentions, with one answer from
each respondent and answers falling within the specified range.

Instrumentation of Research

The author's questionnaire consisted of five sections: (1) demographic information; (2) seven
questions about previous experience with Al (Yes/No/Not sure); (3) seven items score on a five-point Likert
scale assessing Al literacy; (4) four items score on a five-point Likert scale assessing entrepreneurial
intentions; and (5) multiple choice questions about the use of artificial intelligence, its tools, advantages,
risks, barriers, opportunities, and preferred learning format. The questions in the section "Al Literacy"
concerned knowledge about Al tools, voluntary use of Al, use for studying, awareness of possible mistakes,
willingness to use Al for personalization, trust in Al results, and ethical use of Al. Examples include questions
such as “I know that Al can make mistakes and requires verification” and “It is important to me that Al is used
ethically in education.” Questions about entrepreneurial intentions related to the importance of content pro-
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motion, interest in marketing and entrepreneurship, readiness for integrated learning activities, and inclusion
in the curriculum. The questions about the experience of working with Al were descriptive in nature and were
not combined with the Likert-scale items. Composite mean scores were computed for seven questions about
Al literacy and four questions about entrepreneurial intentions. The selection of elements for inclusion was
made in accordance with the purpose of the study and using a retrospective comparison of constructs with
elements. A review of potential and independent experts and a pilot study have not been conducted, so the
tools are considered exploratory in nature.

Statistical Processing

The data was analyzed using SPSS. The internal consistency of the Al literacy scale (Cronbach’s
alpha= 0.892) and the entrepreneurial intent scale (a = 0.929) were calculated independently. The value a =
0.557 was calculated using an incompatible response format and, therefore, was not included in the analy-
sis. A preliminary analysis of the main components was carried out based on the correlation matrix. Ade-
quacy of the sample for Al literacy (KMO = 0.886; x2(21) Bartlett = 386.43, p < 0.001) and entrepreneurial
intentions (KMO = 0.836; Coefficient x2(6) Bartlett = 329.52, p < 0.001) were considered acceptable. One
component was allocated for each scale using eigenvalues exceeding 1 and the scree plot criterion. There
was no rotation. The components accounted for 61.85% and 82.45% of the variance at component loadings
in the range of 0.628-0.895 and 0.852—-0.934, respectively.

Descriptive statistics provided an overview of the sample and variables used in the study. Spearman’s
rank correlation coefficient (p) was used to measure the relationship between Al literacy and entrepreneurial
intentions. The comparison of employment status was preliminary, as the number of people engaged in
education was relatively small. Due to the unequal size of the groups, the Welch t-test was applied, and the
Mann-Whitney U-test was applied to test reliability. The magnitude of the effect was estimated using Cohen's
d-coefficient. Two-sided tests were performed at a = 0.05. Age, education level, specialty, and previous work
experience were not taken into account.

Ethical Aspects

The research met ethical principles of the Declaration of Helsinki. Research participants were
explained its purpose, provided the information about their anonymity, and informed about their right to
refuse to participate. The data were anonymized.

Limitations

Limitations of the study include the use of a single-institution sample, self-reporting, and a cross-sectio-
nal research design. Moreover, the questionnaire developed by the author was not independently analyzed by
experts before conducting the study, and, therefore, additional validation in another sample is necessary to
verify the factor structure of the questionnaire. The study did not evaluate either entrepreneurial behavior or
entrepreneurial willingness. The sample of people working in the field of education was small (n = 17).

Results and discussion.

Sample Description

The analysis was performed on 100 complete records in chronological order in a spreadsheet. The
demographic profile is presented in table 1 below.

Table 1 — Demographics of the sample (N = 100)

Sign Category n %

Gender Female 63 63
Male 37 37

Age 17-20 years old 69 69
21-24 years old 19 19

25-30 years old 3 3

Over 31 years old 9 9

Course 1st year 31 31
2nd year 13 13

3rd year 34 34

4th year 7 7

Master's Degree 6 6

Doctoral Degree 9 9

Employment status I'm still studying 58 58
Studying and working outside my field 25 25

Studying and working in education 17 17

Direction Pedagogical sciences 19 19
Humanities and arts 38 38

Natural and physical-mathematical sciences 24 24

Direction Technical sciences and informatics 16 16
Direction Physical culture and sport 3 3
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Female participants constituted 63% of the total cohort of the respondents; 69% were aged between
17 and 20 years, while 34% were third-year students. The majority of participants were 58% not employed
and studying at the same time, while 17% were working in the education sector.

Descriptive Statistics of Key Variables

The descriptive statistics for both composite scores are presented in Table 2. The questions pertaining
to Al experience are not included in the Al literacy index because they are categorical in nature.

Table 2 — Descriptive Statistics of Key Variables

Value M SD Min Max | Median | Asymmetry | Excess

Al Literacy Index 4121 | 0.827 | 1.00 | 5.00 4.214 - -
Entrepreneurial Intention Index 3.805 | 1.089 | 1.00 | 5.00 3.875 - -
Generation Readiness for Al 3.706 | 0.921 | 1.00 | 5.00 3.800 - -
Number of Learning Tasks | 4.330 | 2.441 1 10 4.000 - -
Selected

Number of Al Tools Selected 7.450 | 3.013 1 15 7.000 - -
Number of Al Benefits Selected 3.320 | 1.669 1 7 3.000 - -
Number of Al Risks Selected 4.640 | 2.023 1 10 5.000 - -
Number of Al Skills Selected 3.810 | 1.947 1 8 4.000 - -
Number of Barriers Selected 2.540 | 1.193 1 6 3.000 - -
Number of Entrepreneurial | 3.720 | 1.902 1 9 4.000 - -
Opportunities Selected

Number of Learning Formats | 2.350 | 1.306 1 6 2.000 - -
Selected

The mean self-reported Al literacy score was 4.12 (SD=0.83), while the mean entrepreneurial intention
score was 3.81 (SD=1.09). The above figures refer to the current sample and are not externally normed
diagnostic levels. Figure 1 shows the actual distribution of points based on entrepreneurial intentions. Figure
1 shows an approximate distribution and does not measure actual entrepreneurial behavior.

Index score

1.00 = score < 2.00 (n=7)

2.00 = score < 3.00 (n=8)

== 3,00 = score < 4,00 (n=37)

= 4.00 < score = 5.00 (n = 48)

Figure 1 — Distribution of the Entrepreneurial-Intention Index

Scale Reliability and Exploratory Construct Evidence
The alpha reliability coefficient for the Al literacy scale, which consisted of seven items, was 0.892,
while for the entrepreneurial intentions scale, which consisted of four items, it was 0.929. The previous value,
a = 0.557, was false due to the inclusion of a contradictory response format and, therefore, was not taken

into account.

Exploratory Component Analysis
KMO and Bartlett's tests indicated adequate factorability for both scales. One component with an
eigenvalue greater than 1 was retained for each scale, and no rotation was applied because each solution
contained one component.

Table 3 — Exploratory Principal Component Analysis

Scale KMO Bartlett x* (df) p Variance explained Loading range
Al literacy 0.886 386.43 (21) <0.001 61.85% 0.628-0.895
Entrepreneurial 0.836 329.52 (6) <0.001 82.45% 0.852-0.934
intentions
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Association Analysis

Spearman’s correlation revealed the existence of a moderate positive association between self-
perceived Al literacy and entrepreneurial intentions (p = 0.398, p < 0.001). Those participants who exhibited
higher self-perceived Al literacy were more likely to possess stronger entrepreneurial intentions. While the
observed correlation identifies a significant link, the cross-sectional nature of the data excludes any definitive
causal or predictive inferences. This finding corroborates the previous findings concerning the association of
Al competencies with innovation learning [12-14].

Exploratory Comparison by Employment Status

The comparison was made between the entrepreneurial-intention scores of students who studied
entirely or partially in the field of education (n = 17) and the scores of the rest of the students (n = 83).

Table 4 — Exploratory Comparison of Entrepreneurial Intentions by Employment Status

Group n M SD Welch p Mann—Whitney p Cohen's d
Not working in education | 83 3.70 1.13 0.007 0.042 0.57
Working wholly/ partly in | 17 4.31 0.72
education

Entrepreneurial intention was higher for those who worked fully or partially in education (M = 4.31, SD
= 0.72) than for others (M = 3.70, SD = 1.13), with Welch's t-test showing p = 0.007, characterized by a
moderate effect size (Cohen's d = 0.57), which indicates a substantial practical impact. In addition, the Mann-
Whitney robustness test showed a significant difference (U = 924.5, p = 0.042). Since the sample sizes were
low and non-equivalent, and since no potential confounders were controlled, the difference cannot be
attributed to employment itself.

Table 5 — Frequency of Perceived Barriers to Educational Entrepreneurship

Barrier % of those who chose
Lack of marketing and sales knowledge 59
Lack of start-up capital 47
Uncertainty about demand for services/products 44
Lack of time 44
Difficulty choosing digital platforms 24
Lack of self-confidence 1
Regulatory barriers 19
| don't see the need 13
Already operating/no barriers 1

The most common barrier identified was insufficient marketing and sales skills (59%), followed by
insufficient startup capital (47%), time constraints (44%), and uncertainty about market demand (44%). Such
frequencies reflect perceptions of the respondents but not necessarily an overall deficit in the system.
Nevertheless, the findings suggest that teacher education programmes may examine modules that teach
ethical use of Al, needs assessment, product development, marketing, and entrepreneurship.

Readiness for an Additional Interview

On the question of readiness to participate in another interview, 47% answered “yes,” 23% answered
no,” and 30% expressed a possibility of participation depending on the clarification. This recruitment
guestion was approached from a descriptive perspective and could not be used as reflection, communication
skills, or entrepreneurship since none of these concepts were addressed.

Limitations and Future Perspectives

The future research will require validating the exploratory scales through prospective expert reviews,
cognitive interviewing, piloting, factor analysis with an independent multi-university sample, and measure-
ment invariance testing. It is necessary to conduct longitudinal or experimental studies in order to test
whether learning how to ethically use Al, design educational products, marketing, or entrepreneurship
influences intentions or behavior. It is important to separate product development and entrepreneurship from
intention measures.

Conclusion. In summary, the present findings reveal a moderate positive association between the
level of students' perceived Al literacy and their entrepreneurial intentions (p = 0.398, p < 0.001). In the
exploratory analysis, higher mean scores on intention were observed for the students employed in the
education field; yet, it is too early to claim that the difference can be attributed to the job type due to small
and non-equivalent samples. Inability to apply proper knowledge related to the marketing and sales of the
product/service was recognized as the most prevalent barrier (59%).

Acknowledgement. This article was prepared within the framework of the project «The use of artificial
intelligence to create educational content: opportunities and challenges for future educators in the digital

“

27



NEQATOIMMKA fblJ1IbIMOAPDI NEOATOrMYECKME HAYKU

media space», funded by the Science Committee of the Ministry of Science and Higher Education of the
Republic of Kazakhstan (grant Ne AP26195083).

The authors would like to express their gratitude to Gulsum Khassenova, an undergraduate student in
Accounting with Al at the Magsut Narikbayev University (MNU), for her valuable assistance with the English
language editing and translation of this manuscript.

Conflict of interest: The authors declare no conflict of interest.

REFERENCES:

1 Ozidogru G., Durak H.Y. Conceptualizing pre-service teachers’ artificial intelligence
readiness and examining its relationship with various variables: The role of artificial intelligence
literacy, digital citizenship, artificial intelligence-enhanced innovation and perceived threats from
artificial intelligence. Information Development, 2025, vol. 41, no. 3, pp. 916-932. https://doi.org/10.1177/
02666669251335657.

2 Wang X., et al. Preparing for Al-enhanced education: Conceptualizing and empirically
examining teachers' Al readiness. Computers in Human Behavior, 2023, vol. 146, art. 107798.
https://doi.org/10.1016/j.chb.2023.107798.

3 Kohnke L., Zou D., Ou A.W., Gu M. Preparing future educators for Al-enhanced classrooms:
Insights into Al literacy and integration. Computers and Education: Artificial Intelligence, 2025, vol. 8, art.
100398. https://doi.org/10.1016/j.caeai.2025.100398.

4 Sperling K., et al. In search of artificial intelligence (Al) literacy in Teacher Education: A sco-
ping review. Computers and Education Open, 2024, vol. 6, art. 100169. https://doi.org/10.1016/
j.cae0.2024.100169.

5 Weng X.,, Gu M., Xia Q., Chiu,T. SWOT analysis of Al empowered entrepreneurship
education: Insights from digital learners in higher education. Thinking Skills and Creativity, 2025, vol.
56, art. 101763. https://doi.org/10.1016/j.tsc.2025.101763.

6 Vecchiarini M., Somia T. Redefining entrepreneurship education in the age of artificial
intelligence: An explorative analysis. The International Journal of Management Education, 2023, vol
21(3), art. 100879. https://doi.org/10.1016/j.jme.2023.100879.

7 Sat M. The impact of Al integration in project preparation in education course on pre-service
teachers' innovativeness, Al anxiety, attitudes, and acceptance. BMC Psychology, 2025, vol. 13, art.
1297. https://doi.org/10.1186/s40359-025-03647-3.

8 Le T.H., et al. Development and evaluation of artificial intelligence literacy training for
teacher education students. British Journal of Educational Technology, 2026, pp. 1-32.
https://doi.org/10.1111/bjet.70047.

9 Quishpe-Quishpe L., et al. Impact of a contextualized Al and entrepreneurship-based
training program on teacher learning in the ecuadorian amazon. Sustainability, 2025, vol. 17(19), art.
8850. https://doi.org/10.3390/su17198850.

10 Celik I., Dindar M., Muukkonen H., Jarveld S. The promises and challenges of Artificial
Intelligence for teachers: a Systematic review of research. TechTrends, 2022, vol. 66, pp. 616-
630. https://doi.org/10.1007/s11528-022-00715-y.

11 Ajzen |. The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 1991, vol. 50(2), pp. 179-211. https://doi.org/10.1016/0749-5978(91)90020-T.

12 Kariev A., Mambetalieva A., Turalbaeva A., Manabaeva S.E. Zhasandy intellekt negizinde
bolashak bastauysh synyp mugalimderinin tildik kuzyrettilikterin kalyptastyrudyn modeli [A model for
the formation of language competencies of future primary school teachers based on artificial
intelligence]. Abaj atyndagy KazUPU Habarshysy. Pedagogika gylymdary seriyasy, 2025, vol. 87(3), pp.
223-236. https://doi.org/10.51889/2959-5762.2025.87.3.020. (In Kazakh)

13 Muslimova A., Elubaeva P. K., Tulegenova M. The impact of artificial intelligence tools on
the development of communicative competence of high school students in the process of learning
English. 3i. intellect, idea, innovation, 2026, vol. 2, no. 1, pp. 194-204. https://doi.org/10.52269/
SRDG2612194.

14 Hyrhynbaj Zh., et al. Bilim beru zhujesinde zhasandy intellektini koldanu [Use of artificial
intelligence in the education system]. Abaj atyndagy KazUPU Habarshysy. Pedagogika gylymdary seriyasy,
2025, vol. 85, no. 1, pp. 53-61. https://doi.org/10.51889/2959-5762.2025.85.1.006. (In Kazakh)

Received: 27 June 2026. Accepted: 28 August 2026. Published: 30 September 2026.

Information about the authors:

Abykenova Dariya Bolatovna — PhD, Professor, Alkey Margulan Pavlodar Pedagogical University,
Republic of Kazakhstan, 140000, Pavlodar, 60 Olzhabay Batyr Str., tel.: +77774181483, e-mail:
abykenovad@ppu.edu.kz.

28


https://doi.org/10.1177/02666669251335657
https://doi.org/10.1177/02666669251335657
https://doi.org/10.1016/j.chb.2023.107798
https://doi.org/10.1016/j.caeai.2025.100398
https://doi.org/10.1016/j.caeo.2024.100169
https://doi.org/10.1016/j.caeo.2024.100169
https://doi.org/10.1016/j.tsc.2025.101763
https://doi.org/10.1016/j.ijme.2023.100879
https://doi.org/10.1186/s40359-025-03647-3
https://doi.org/10.1111/bjet.70047
https://doi.org/10.3390/su17198850
https://doi.org/10.1007/s11528-022-00715-y
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.51889/2959-5762.2025.87.3.020
https://doi.org/10.52269/SRDG2612194
https://doi.org/10.52269/SRDG2612194
https://doi.org/10.51889/2959-5762.2025.85.1.006
mailto:abykenovad@ppu.edu.kz

NEQATOIMMKA fblJ1IbIMOAPDI NEOATOrMYECKME HAYKU

Abildinova Gulmira Maratovna — Candidate of Pedagogical Sciences, Associate Professor of the
Department of computer science, L.N Gumilyov Eurasian National University, Republic of Kazakhstan,
010000, Astana, 11 Pushkin Str., tel.: +77753340708, e-mail: gulmira_2181@mail.ru.

Zhanaidarov Batyrkhan Beissengaliyevich — PhD student, Alkey Margulan Pavlodar Pedagogical
University, Republic of Kazakhstan, 140000, Pavlodar, 60 Olzhabay Batyr Str., tel.: +77056314268, e-mail:
batyrkhan97@gmail.com.

Kultenova Makhabbat Tulegenovna* — PhD student, L.N. Gumilyov Eurasian National University,
Republic of Kazakhstan, 010000, Astana, 11 Pushkin Str., tel.: +77085521100, e-mail: maxabbat.k@mail.ru.

AbbikeHosa [apusi bonamosHa — PhD, npogeccop, ©nkel MaprynaH ambiHOarbl [lasnodap
nedazoaukarnbik yHUgepcumemi, Kazakcma+ Pecnybrniukackl, 140000 [Nasnodap k., Omkabal bambip Keu.
60, men.: +77774181483, e-mail: abykenovad@ppu.edu.kz.

AbunsduHosa lynemupa MapamoeHa — nedazoeuka fbinibiMOapbIHbIH KaHOUdamel, IHghopmamuka
KagpedpacbiHbiH KaybiMOacmbipblriraH npogeccopsl, J1.H. 'ymunee amsiHdarbl Eypa3us ynmmaiK yHuUgep-
cumemi, KasakcmaH Pecnybnukacsi, 010000 Acmana K., lNywkuH kew. 11, men.: +77753340708, e-mail:
gulmira_2181@mail.ru.

XaHatidapos bamsbipxaH belceHeanuesuy — PhD dokmopaHmel, ©nkel MaprynaH ambiHOarbl
lNasnodap nedazoeukanbik yHugepcumemi, KasakcmaH Pecnybnukacei, 140000 [llasenodap K., Omkabal
Bameip kew. 60, men.: +77056314268, e-mail: batyrkhan97 @gmail.com.

KynbmeHosa Maxabbam TynezeHosHa* — PhD dokmopaHmebi, J1.H. 'ymunee amsiHOarbl Eypasus
ynmmelK yHusepcumemi, KasakcmaH Pecrnybnukacel, 010000 AcmaHa K., [llywkuH kew. 11, men.:
+77085521100, e-mail: maxabbat.k@mail.ru.

AbbikeHosa [apus bonamosHa — PhD, npogeccop, lNasnodapckuli nedazoaudeckull yHusepcumem
umeHu Ornkel MaprynaH, Pecniybnuka Kasaxcmar, 140000 e. lNaenodap, yn. Omkabal 6ameipa 60, men.:
+77774181483, e-mail: abykenovad@ppu.edu.kz.

AbunbOuHosa lynbmupa MapamoeHa — kaHOuOam reGaz202uydecKuX HayK, accouuupo8aHHbIU Mpo-
geccop kaghedpbl uHgbopmamuku, Eepasulickull HayuoHanbHbIU yHusepcumem umeHu J1.H. 'ymunesa,
Pecnybnuka Kasaxcmad, 010000 e. Acmana, yn. [llywkuna 11, men.. +77753340708, e-mail:
gulmira_2181@mail.ru.

XKanatidapos bambipxaH belceHeanuesudy — PhD dokmopaHm, [lasnodapckul nedazoaudeckul
yHusepcumem umeHu Onkel MaprynaH, Pecnybnuka KasaxcmaH, 140000 e. [laenodap, yn. Omxabal
6amsipa 60, men.: +77056314268, e-mail: batyrkhan97@gmail.com.

KynbmeHosa Maxabbam TynezeHosHa™ — PhD dokmopaHm, Eepa3sulickuli HayuoHabHbIl yHU8EePCU-
mem umeHu J1.H. l'ymunesa, Pecnybnuka KasaxcmaH, 010000 e. Acmana, yn. [MywkuHa 11, men.:
+77085521100, e-mail: maxabbat.k@mail.ru.

IRSTI 14.35.09
UDC: 371.3:81'373.7:81'373.45
https://doi.org/10.52269/SEPT2632029

GAMIFICATION IN PHRASEOLOGY PEDAGOGY:
AN ETHNOLINGUISTIC APPROACH TO UNIVERSITY TEACHING
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The study examines the integration of ethnolinguistic content into the teaching of Kazakh phraseo-
logical units through game-based, interactive, and digital activities. Its relevance is determined by the need
to develop instructional approaches that help students interpret the figurative meanings of phraseological
units and the cultural information embedded in them. The study combined theoretical and methodological
analysis with empirical data. The instructional component included quizzes, matching tasks, role-playing,
competitive activities, and digital exercises. A ten-week classroom implementation involved 40 second-year
students, while the subsequent online survey included a total of 81 respondents. Classroom observation and
descriptive analysis of survey responses were also used. The findings indicate that students generally
perceive game-based and digital activities positively and consider them useful for increasing interest and
participation in phraseology lessons. Respondents also reported difficulties in understanding figurative
meanings, contextual use, and ethnocultural features of phraseological units. The results reflect students’
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