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DEVELOPING AI-SUPPORTED PROFESSIONAL COMPETENCE
OF PRE-SERVICE ENGLISH LANGUAGE TEACHERS
IN 215T CENTURY EDUCATION

The article addresses the problem of forming Al-based professional competence of pre-service Eng-
lish language teachers in the context of educational digitalization in the Republic of Kazakhstan. The aim
of the study is to experimentally substantiate the pedagogical conditions, methods and effectiveness of
developing Al competence among the pre-service teachers. The research employed a complex of meth-
ods including theoretical analysis, questionnaire survey, observation, expert evaluation, pedagogical ex-
periment and mathematical statistics. The study was conducted at M.Auezov South Kazakhstan Univer-
sity and South Kazakhstan pedagogical university named after O. Zhanibekov. The participants included
third-year students enrolled in the educational program Foreign Language: two foreign languages, as
well as university instructors. In total, 148 students took part in the study (control group-76 students;
experimental group -72 students), along with 27 teachers. During the formative stage, the experimental
group systematically implemented Al-based pedagogical technologies, including Al-supported flipped
classroom, project-based learning, microteaching with Al feedback, learning analytics and automated
assessment. The results demonstrated a statistically significance increase in the high and sufficient levels
Al competence in the experimental group, while no substantial changes were observed in the control
group. The findings that Al-based professional competence does not develop spontaneously but requires
purposeful and systematic pedagogical intervention. The results of the study provide a basis for develop-
ing practical recommendations aimed at improving the content of pre-service English teacher education
and integrating digital pedagogical technologies into educational process.

Keywords: artificial intelligence, educational digitalization, pre-service English language teacher,
professional competence, Al competence, digital pedagogy.
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XXI Facbip 6irim Gepy xaFAaiiblHAQ OOAALLAK, AFbIALLIbIH TIAl MyFaAiMAEpiHiH,
»KacaHAbl MHTEAAEKTIre Heri3AeAreH Kaciou Ky3bIpeTTiAiriH AambITy

Makanrapa Kasakcranaarbl 6iAiM 6epy >KYMeCiHiH UMPAbIK, TpaHCOPMaLMSChl KaFAaribiHAQ
6oAaLlaK, aFbIALLbIH TiAl MyFaAIMAEPIHIH, XKacaHAbl MHTEAAEKTIre HerisAeAreH kaciom Ky3bIPeTTiAIriH
KAABINTACTbIPY MOCEAECiHe apHaAFaH. 3epTTeyAiH MakcaTbl-00Aalak, MyFaAiMaepaiH YKM-Ky3bipeT-
TIAIFIH K@ABbINTACTbIPYAbIH MEAArormkaAblk, LWAPTTAPbIH ©AIC-TOCIAAEPIH >KOHE OAAPAbIH TUIMAIAIMH
SKCMEPUMEHTTIK TypfblAa Herisaey. 3epTrey 0apbICbIHAA TEOPUSIAbIK, TaAAdY, CayaAHama, OakblAay,
capanTtamaablk, 6arasay, MeAarormKaAblK, KCMEPUMMEHT >KOHE MaTeMaTWMKaAbIK, CTaTUCTMKA SAiCTepi
KeleHAl TYPAE KOAAAHbIAABL. 3epTTey M.Oye30B atbiHAaFbl OHTYCTIK KasakcTaH yHMBEpCUTETIHAE
>xoHe ©. XKoeHibekoB aTbiHAarbl OHTYCTiK KasakCcraH neAarormkablk, YHUBEPCUTETIHAE XKYPri3iAAi.
IkcnepumenTKe «LLleTea TiAi: eki weTtea TiAi» 6iAim 6epy GarAapAamacbiHbiH 3-KypC CTYAEHTTEPI MeH
>KOFapbl OKY OPHbI OKYLIbIAAPbl KATbICTbl JKaArbl 3epTreyre 148 cTyAeHT 6akbiAay TOObI-76 CTYAEHT,
3KCMEPUMEHTTIK TOM-72 CTYAEHT XK8He 27 OKbITYyLlbl KATbICTbl. KaAbINTacTbIpyLlbl KE3EHAE dKCepnu-
MEHTTIK TOMTa >KacaHAbl MHTEAAEKT KOAAQYbIMEH YIbIMAACTbIPbIAFAH TOHKEPIATE€H CbIHbIM MOAEAI, XKO-
GaAbIK, OKbITY SAICi, KacaHAbl MHTEAAEKT HerisiHAeri Kkepi OaiiAaHbICNEeH MMKpPOCcabak, >yprisy, oKy
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AQHAAMTMKAChI XXOHE aBTOMATTaHAbIPbIAFaH GaFaray >KyneAepi CMSIKTbl >KaCaHAbl MHTEAAEKTIre Heris-
AEATEH MeAarormkaAblK, TEXHOAOTUSIAQP XKYMEAI TYPAE EHTI3IAAL. 3epTTey HaTHXKeAepi IKCNEePUMEHTTIK
TonTa XM-Ky3bIpeTTiAIKTIH KOFapbl >KOHe XEeTKIAIKTI AeHreMAepiHiH CTaTUCTUKAADBIK, TYPFbIAQH MBHAI
apTKaHbIH, aA GakbiAay TOObIHAQ aTAPAbIKTAN ©3repicTepaiH, GOAMarFaHbIH KOPCETTI. AAbIHFAH Aepek-
Tep >KaCaHAbl MHTEAAEKTIre HerispAeAreH Kacibu Ky3bIPeTTIAIKTIH ©3AINHEH KAAbINTACMANTbIHbIH, OHbI
AAMbITY YLIIH MaKCaTTbl 8pi >KYyMeAi Neaarornkablk, bIKMAAAbIH KaXKeT eKeHiH AdAeAAenAi. 3epTTey
KOPbITbIHABIAAPbI HOAALLAK, aFbIALLILIH TIAI MyFAaAIMAEPIH AQSPAQY MA3MYHbIH XKaHFbIPTYFa >keHe umdp-
AbIK, IEAArOTMKAAbIK, TEXHOAOTMSIAAPAbI BIAIM Oepy yAepiciHe TUIMAI eHri3yre apHaAFaH NMPakTUKAAbIK,
yCTaHbIMAAp 83ipAeyre Heri3 6oAaAbl.

Ty#in ce3aep: >kxacaHAbl MHTEAAEKT, BiAiM O6epyai umMdpAaHABIPY, BOAALLIAK aFbIALLIbIH TIAl MyFaAi-
Mi, Kacion Ky3bipeTTiAik, XXM-Ky3bIpeTTiAiK, UMMPABIK NeAarorvka.
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Pa3zButne npodrecCMOHaAbLHOM KOMMETEHTHOCTU OYAYLLMX YUUTEACH aHIAMICKOTO SI3blKa
C MOAAEPXKKOW UCKYCTBEHHOTO MHTEeAAeKTa B o6pa3soBaHmun XXI Beka

B craTbe paccmaTpuBaeTcs npobaema hopMmMpoBaHUs MPOoeCCMOHaAbHOM KOMMETEHTHOCTU By AY-
LLMX YUMTEAEN aHFAMICKOTrO S13blKa HA OCHOBE MCKYCCTBEHHOIO MHTEAAEKTA B YCAOBUAX LIMDPOBU3ALIMM
cuctembl o6pasoBaHms KasaxcraHa. Lleab MCCAeAOBaHMS 3aKAKOUAETCS B 3KCNIEPUMEHTAAbHOM 060CHO-
BAHMM MEAArorm4ecknx yYCAOBUiA, MeTOAOB 1 3hhekTBHOCTN hopmmnpoBanms MI-KoMneTeHTHOCTH
y 6yaylimx neaaroroB. B xoae MccAeAOBaHMS KOMMAEKCHO TMPUMEHSIAMCb METOAbI TEOPETUYECKOro
aHaAM3a, aHKETMPOBaHUS, HABAIOAEHMS, SKCMEPTHOM OLIEHKM, MeAArornMyeckoro 3KCNeprMMeHTa 1 mare-
MaTMYeCKMI CTaTuCTuKK. MccaepoBaHne npoBoAMAOCH B FO>KHO-Ka3axcTaHCKOM yHMBEpPCUMTETE MMeHU
M. Ay3a3oBa 1 lOxxHO-Ka3axcTaHCKOM neAarormyeckom yHmBepcuteTe. Bcero B MccaepA0Banm NpUHSIAM
yyactme 148 cTyAeHTOB (KOHTPOAbHAs rpynna — 76 CTYAEHTOB; 3KCNEPUMEHTAAbHAs rpynna — 72 cTy-
AeHTa) 1 27 npenoaasateAen. Ha dhopmumpytoLem aTane B 3KCNePUMEHTAAbHOM rpymnne CUCTEMHO BHe-
APSAMCb NeAArormyeckme TEXHOAOrMM, OCHOBAHHbIE Ha MCKYCCTBEHHOM MHTEAAEKTE, BKAIOYAS MOAEAD
NepeBEPHYTOro KAacca € MOAAEPIKKOWM MCKYCCTBEHHOTO MHTEAAEKTA, METOA MPOEKTHOro obyuyeHus,
NPOBEAEHME MUKPOMPENOAABaHMs C 06PATHOM CBSA3bIO HAa OCHOBE MCKYCCTBEHHOTO MHTEAAEKT], Yueb-
Hasl aHAaAMTMKA U CUCTEMbl ABTOMATU3MPOBAHHOIO OLleHMBAHMA. Pe3yAbTaTbl MCCAEAOBAHMS MOKa3aAm
CTATUCTUYECKM 3HAUYMMDIN POCT BbICOKOIO M AOCTATOYHOrO ypoBHen MIM-KOMNETEHTHOCTN Y CTYAEH-
TOB 3KCNEPUMEHTAAHOM IPYMMbl NPU OTCYTCTBUM CYLLECTBEHHbIX M3MEHEHWI B KOHTPOALHOM rpymnne.
[MoAyueHHble AQHHblE AOKA3bIBAIOT, YTO MPOdECCMOHAAbHAS KOMMNETEHTHOCTb, OCHOBAHHAS Ha MCMOAb-
30BaHMM UCKYCTBEHHOIO MHTEAAEKTA, (DOPMMPYETCS He CMOHTAHHO, a B pe3yAbTaTe LieAeHanPBAEHHOr O
M CCTEMHOTO MEeAArorMyeckoro BO3AENCTBUS MO COBEPLIEHCTOBAHMIO COAEPIKaHUS MOArOTOBKM ByAY-
LUMX YUMTEAEN aHAMICKOTO $13blKa M BHEAPEHMIO LIM(PPOBbIX NMEAArorMyeckux TEXHOAOTUIA B 06paso-
BaTE€AbHbIM NpoLecc.

KAloueBble CAOBa: MCKYCTBEHHbIN MHTEAAEKT, LUmMdpoBU3aLmMs 06pa3oBaHms, BYAYLIMIA yUUTeAb
AHFAMINCKOTO 93blKa, MPO(eCCMOHaAbHAs KOMNETEHTHOCTb, MIN-KoMneTeHTHOCTb, LM poBas neaaro-
ruka.

Introduction

At the present stage, the digitalization of edu-
cation has become one of the leading directions in
the development of the higher education system.
The rapid advancement of information and com-
munication technologies, particularly artificial in-
telligence (Al), has brought fundamental changes
to the content and structure of pedagogical activity.
These transformations impose new requirements on
the system of training pre-service teachers.In the
Republic of Kazakhstan, the digitalization of educa-
tion has been identified as a strategic priority aimed

at improving the quality of higher education and
preparing internationally competitive specialists.
Within this context, artificial intelligence is viewed
as an important resource that enables the personal-
ization of educational content, the analysis of learn-
ing outcomes, and the optimization of pedagogical
decision-making.

Pre-service teachers of English must therefore
demonstrate not only linguistic and methodological
competence, but also digital pedagogical compe-
tence, including the ability to effectively integrate
Al-based tools into the educational process. Howev-
er, the issue of systematically forming professional
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competence through the use of artificial intelligence
in pedagogical higher education institutions remains
insufficiently explored. In this regard, the prospects
for training pre-service foreign language teachers
are increasingly associated with viewing artificial
intelligence not merely as a technical tool, but as a
strategic resource for professional development. Al-
based instruction contributes to the enhancement of
pre-service teachers’ professional flexibility, digi-
tal adaptability, and innovative potential. Thus, the
objectives of educational digitalization and human
capital development underscore the particular rel-
evance of forming Al-based professional compe-
tence in the training of pre-service foreign language
teach ers. This direction represents one of the key
prospects for modernizing the content of higher
pedagogical education and shaping a contemporary
teacher model.

Under conditions of ongoing socio-economic
and technological change, the improvement of the
quality of training pre-service specialists and the
adaptation of their professional potential to new de-
mands have become central priorities in the national
development strategy. Accordingly, the strategic
documents of the Republic of Kazakhstan consis-
tently address issues related to the modernization of
human resources, the alignment of higher education
content with current technological trends, and the
development of digital skills. In the Addresses to the
Nation, the President of the Republic of Kazakhstan,
Kassym-Jomart Tokayev, emphasizes that in the era
of rapid global change, the knowledge acquired by
university graduates may become outdated even be-
fore they enter the labor market. Consequently, the
adaptation of educational programs to new social,
economic, and technological conditions is identi-
fied as an urgent task facing responsible state au-
thorities.

The President’s Addresses place particular em-
phasis on the digital transformation of education,
highlighting the need to improve distance learning
infrastructure, enhance the efficiency of information
systems, and implement the “Digital Teacher” ini-
tiative in order to accelerate the provision of high-
quality education and the training of competitive
professionals. These initiatives further reinforce the
importance of developing digital competence among
pre-service pedagogical staff. This is especially rel-
evant in today’s digital society, where the cognitive
characteristics of Generation Z and Generation Al-
pha differ significantly from those of previous gen-
erations, necessitating new pedagogical approaches
and innovative instructional solutions.
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In addition, in the Address of the President of
the Republic of Kazakhstan dated September 8,
2025, entitled “Kazakhstan in the Era of Artificial
Intelligence: Key Challenges and Their Resolution
through Radical Digital Transformation, * the ef-
fective use of artificial intelligence technologies is
identified as a strategic resource capable of stimulat-
ing the development of the knowledge-based econ-
omy. The Head of State emphasized the ne cessity
of expanding international cooperation in the field
of artificial intelligence, training qualified profes-
sionals in this area, and strengthening the research
potential of higher education institutions (State of
the Nation Address, 2025). These priorities require
the enhancement of Al-based professional training
for pre-service pedagogical specialists, including
foreign language teachers.

The Concept for the Development of Higher Ed-
ucation and Science in the Republic of Kazakhstan
for 2023-2029 defines the medium-term priorities
for the development of the higher education system.
This document highlights key objectives such as the
development of universities’ digital infrastructure,
the internationalization of the educational process,
the improvement of lifelong learning models, the
recognition of non-formal learning out-comes, and
the enhancement of citizens’ digital competence.
These directions are aimed at accelerating the digital
transformation of higher education institutions and
increasing the level of digital preparedness among
pre-service specialists.The necessity of developing
teachers’ digital competence is also substantiated
at the international level through both scientific re-
search and regulatory frameworks. The European
Framework for the Digital Competence of Educa-
tors (DigCompEdu), the UNESCO ICT Competen-
cy Framework for Teachers, and the International
Society for Technology in Education (ISTE) stan-
dards all emphasize the formation of digital and
technological skills as an integral component of
modern pedagogical practice.

These national and international policy docu-
ments demonstrate that the development of pre-ser-
vice teachers’ digital competence represents one of
the most pressing scientific and pedagogical chal-
lenges of the present day. Recent studies indicate
that under conditions of digitalization, a significant
proportion of citizens including pedagogical staff
exhibit insufficient levels of digital literacy. This
situation reinforces the need for the purposeful and
systematic formation of digital pedagogy and Al-
based professional competence within the higher
pedagogical education system.
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The notion of teachers’ digital competence and
the active integration of artificial intelligence into
education has been widely explored by scholars.
For example, Holmes (2019) examined the adoption
of intelligent search systems in higher education
institution Researchers such as Nouri et al. (2020)
analyzed the effectiveness of artificial intelligence
in instructional practices, while Luckin (2016) ar-
gued that intelligent technologies reduce teachers’
psycho-emotional workload by simplifying routine
pedagogical tasks. Kessler (2018) addressed the en-
hancement of teachers’ digital literacy through Al-
based tools. In addition, Chen (2020) investigated
machine learning and semantic search technologies
designed to personalize learning experiences for in-
dividual users.

Literature review

At present, the process of educational digitali-
zation has introduced significant changes into the
content and structure of higher pedagogical educa-
tion. In particular, the rapid development of artifi-
cial intelligence (AI) technologies necessitates re-
considering the formation of pre-service teachers’
professional competence at a new scientific level. In
this regard, both domestic and international scholars
have increasingly focused on the Al-based profes-
sional training of pre-service pedagogical staff.

The history of the formation of artificial intel-
ligence is closely connected with humanity’s aspi-
ration to model intellect, cognition, and thinking
processes through technology. These ideas began
to be systematically explored in the mid-twentieth
century within the context of rapid scientific and
technological progress. The theoretical foundations
of artificial intelligence originate from the works of
the British mathematician and logician Alan Turing.
In his 1950 paper “Computing Machinery and Intel-
ligence,” he examined the possibility of machines
being able to think and proposed what later became
known as the Turing Test.This test represented one
of the earliest scientific attempts to evaluate a ma-
chine’s ability to engage in intellectual interaction
comparable to that of a human.

The term “artificial intelligence” was first intro-
duced into scientific discourse in 1956. It was pro-
posed by the American scientist John McCarthy at
the Dartmouth Conference held in the United States.
This conference marked the establishment of artifi-
cial intelligence as an independent field of scientific
research.During this period, researchers primarily
focused on logical reasoning, symbolic computation,

and the development of problem-solving algorithms.
In the 1960s and 1970s, the first artificial intelli-
gence programs and expert systems were developed.
These systems aimed to model expert knowledge in
specific domains such as medicine, engineering, and
mathematics through sets of rules and algorithms.
However, limitations in computational power and
the lack of sufficient data constrained further prog-
ress in this area. Although interest in artificial intel-
ligence temporarily declined during the 1980s and
1990s, this period witnessed the active development
of machine learning, neural networks, and statistical
methods. These approaches later became the foun-
dation for a renewed advancement of artificial intel-
ligence.At the beginning of the twenty-first century,
the emergence of big data, high-performance com-
puting systems, and deep neural networks elevated
the development of artificial intelligence to a new
level. Today, artificial intelligence is widely applied
in fields such as natural language processing, image
recognition, education, medicine, economics, and
industry.

Thus, the history of artificial intelligence re-
flects a complex scientific evolution consisting of
several stages of continuous development. At pres-
ent, artificial intelligence is not merely a technical
tool but an important phenomenon influencing so-
cial, cultural, and educational domains.According to
contemporary scientific perspectives, artificial intel-
ligence is defined as computing systems capable of
performing human-like cognitive processes-such as
learning, adaptation, information synthesis, self-im-
provement, and solving complex problems-through
the processing of data (Popenici & Kerr,2017).

In international research, artificial intelligence
in education is primarily viewed as a tool for per-
sonalized learning, formative assessment, learning
analytics, and the development of pedagogical re-
flection. Wayne Holmes(2016), analyzing the peda-
gogical potential of artificial intelligence, empha-
sizes that Al should not be regarded as a technology
that replaces teachers, but rather as an intellectual
tool that supports and enhances teachers’ profes-
sional practice. According to the scholar, Al enables
data-driven decision-making in the teaching process
and contributes to the development of pre-service
teachers’ professional autonomy.

The role of artificial intelligence in fostering
pedagogical reflection is extensively explored in the
works of Rose Luckin (2016). The researcher high-
lights that Al-based tools allow teachers to conduct
in-depth analyses of learners’ educational activities,
identify cognitive difficulties, and adapt instruc-
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tional strategies accordingly. From this perspective,
Al literacy is considered a mandatory component
of pre-service teachers’ professional competence.
At the same time, Neil Selwyn(2024) adopts a criti-
cal stance toward educational digitalization, stress-
ing that the integration of artificial intelligence into
the learning process must be strictly subordinated to
pedagogical objectives. According to the scholar,
the application of Al technologies without a sound
methodological foundation fails to produce the de-
sired educational outcomes.Therefore, it is essential
to prepare pre-service teachers for the conscious,
critical, and ethical use of artificial intelligence.

The issue of developing pre-service teachers’
digital and Al-related competence is also reflected
in the European DigCompEdu framework proposed
by Redecker (2022). The author emphasizes that the
ability to pedagogically and effectively use digital
technologies, including artificial intelligence, con-
stitutes a core element of the modern teacher’s pro-
fessional profile.

Within the context of foreign language teacher
education, the significance of artificial intelligence
tools is particularly pronounced. Research indi-
cates that Al-based automated writing assessment
systems, speech recognition technologies, and in-
telligent learning platforms contribute to the devel-
opment of pre-service English language teachers’
methodological and digital competence. John Hat-
tie(2007), emphasizing the high effectiveness of
immediate feedback in learning, identifies artificial
intelligence as a tool capable of systematically en-
suring this process .

At the international level, the application of ar-
tificial intelligence in education is also widely ad-
dressed in UNESCO policy documents. According
to UNESCO’s position, artificial intelligence does
not diminish the teacher’s role but rather expands
pedagogical opportunities. The organization advo-
cates for the ethical, inclusive, and human-centered
integration of Al technologies into teacher educa-
tion systems .

In Kazakhstan, research on educational digitali-
zation and teacher training has intensified in recent
years. Domestic scholars emphasize that the inte-
gration of digital technologies into higher education
contributes to the development of pre-service teach-
ers’ professional mobility, innovative thinking, and
pedagogical re-flection. However, the majority of
national studies focus on general digital competence,
while the issue of forming Al-based professional
competence remains insufficiently systematized.
In the field of English language teacher education,
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several domestic studies highlight the importance of
preparing pre-service teachers to operate in digital
environments and master innovative technologies.
Nevertheless, these works do not fully address the
systematic instructional and methodological in-
tegration of artificial intelligence tools. The shift
toward student-centered education in Kazakhstan
has led to a redefinition of pedagogical roles within
higher education. Al-based technologies contribute
to adaptive and interactive learning models, replac-
ing passive knowledge transmission with active
student engagement. In English language teach-
ing, driven mobile applications and conversational
chatbots represent a significant area of application,
providing real-time feedback, supporting speak-
ing and listening skills, and facilitating interactive
communication (Y.Saidibragimova, 2024).Thus, an
analysis of domestic and international scholarly lit-
erature demonstrates that the use of artificial intel-
ligence in forming the professional competence of
pre-service English language teachers is both scien-
tifically grounded and highly relevant.At the same
time, under the conditions of Kazakhstan’s educa-
tional system, there remains a need for experimental
substantiation of the content, models, and pedagogi-
cal conditions for developing Al-based professional
competence in pre-service English language teacher
training.

In the works of Salybekova F.M. et al. (2021),
which examine the preparation of pedagogical staff
within the national scientific context, the authors
emphasize the necessity of systematically applying
digital technologies in the formation of pre-service
foreign language teachers’ professional compe-
tence. The researchers argue that the digital envi-
ronment plays a decisive role in fostering innovative
pedagogical thinking among pre-service teachers.
An analysis of additional scholarly perspectives in-
dicates that the integration of artificial intelligence
into the system of pre-service English language
teacher education is supported by both international
and national academic communities. Artificial intel-
ligence is thus defined as a strategic resource that
enhances pre-service teachers’ professional compe-
tence, strengthens pedagogical reflection, and en-
ables effective professional activity within the digi-
tal educational environment.

Materials and methods
The theoretical foundation of the study is based

on contemporary scientific concepts related to the
digitalization of education and the integration of
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artificial intelligence into the educational process,
as well as pedagogical and psychological theories,
theories of pedagogical education, and the compe-
tence-based approach to professional training. The
research draws upon scholarly works devoted to the
application of artificial intelligence tools in educa-
tion, the formation of pre-service teachers’ digital
and Al-based professional competence, and the
use of intelligent technologies in foreign language
teaching.

The study is grounded in the assumption that
the training of pre-service English language teach-
ers should focus on understanding the philosophi-
cal, psychological, and pedagogical foundations
of artificial intelligence application; mastering the
principles of digital pedagogy; developing skills
for the critical and conscious use of Al technolo-
gies; adopting a facilitative teaching approach and
enhancing the ability to design project-based and re-
search-oriented learning tasks using artificial intel-
ligence tools.

The empirical research was conducted within
the framework of the bachelor’s degree educational
program “Foreign Language: Two Foreign Lan-
guages”. The research sites included M. Auezov
South Kazakhstan University and South Kazakhstan
Pedagogical University named after O. Zhanibekov.
The study utilized instructional and methodological
complexes for psychological-pedagogical and spe-
cialized methodological disciplines, methodologi-
cal guidelines for digital pedagogy and Al-based
instruction, best pedagogical practices implemented
in Kazakhstan’s schools, as well as the results of ex-
perimental research.

The main research methods included:

- control questionnaires aimed at identifying
pre-service English teachers’ level of knowledge,
understanding and attitudes toward artificial intel-
ligence;

- survey questionnaires designed to assess stu-
dents’ awareness of the significance of Al technolo-
gies in their pre-service professional activities;

- mixed methods combining quantitative and
qualitative data analysis;

To determine the level of formation of Al-based
professional competence among pre-service English
language teachers, psychological and pedagogical
diagnostic were conducted, including:

- assessment of students’ understanding of arti-
ficial intelligence, its educational potential, and its
application in school pedagogical practice;

- identification of students’ awareness of the role
and significance of Al technologies in foreign lan-
guage teaching;

- evaluation of pre-service teachers’ mastery Al-
based instructional methods and technologies;

- analysis of students’ methodological and tech-
nological developments (Al-supported lesson plans,
projects, digital tasks) to assess their professional
preparedness;

- examination of university instructors’ per-
spectives on current trends and shortcomings in the
digital and Al-based training of pre-service foreign
language teachers;

- determination of students’ readiness to use
artificial intelligence through pedagogical observa-
tion, within results compared to expert evaluations.

To enhance the reliability of the research find-
ings, the collected data were systematized, compared
and analysed. The comprehensive set of methods
employed made it possible to conduct a multifacet-
ed assessment of the level of Al-based professional
competence formation among pre-service English
language teachers.

Results and discussion

The pedagogical experiment was conducted at
M. Auezov South Kazakhstan University and South
Kazakhstan Pedagogical University named after
O. Zhanibekov. Third-year students enrolled in the
educational program Foreign Language: Two For-
eign Languages” participated in the experiment. A
total of 148 students (control group — 76; experi-
mental group — 72) and 27 instructors were involved
at various stages of the study.

The experiment aimed to determine the effec-
tiveness of forming Al-based professional compe-
tence among pre-service English language teachers,
including Al literacy, digital pedagogy, method-
ological integration, assessment, reflection, and
ethical awareness.

1. Identifying students’ initial knowledge and
understanding of artificial intelligence

At the diagnostic stage, students’ understand-
ing of artificial intelligence was examined using a
control questionnaire method. The questions were
structured into two content-based blocks:

- Block I — the concept of artificial intelligence,
its role in the digitalization of education, and its
functions in English language teaching;

- Block II — methods of applying Al tools, in-
cluding lesson planning, task design, assessment,
feedback, and ethical considerations.

The questions were designed in accordance with
Bloom’s taxonomy hierarchy (knowledge — com-
prehension — application— analysis — synthesis
— evaluation).
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Table 1

Knowledge and understanding of AI-based competence among pre-service English language teachers (diagnostic stage. %)

Al competence components Knowledge | Comprehension | Application | Analysis | Synthesis | Evaluation
Al concept and pedagogical potential 15 44 21 9 6 5
Al-based lesson planning 12 36 29 12 7 4
Al-based assessment and feedback 10 34 30 11 9 6

Al ethics and academic integrity 11 30 26 16 11 6
Average value 12.0 36.0 26.5 12.0 8.3 53

Source / Note: This table was compiled by the authors based on the analysis of materials.

The data presented in Table 1. Indicate that the
majority of students demonstrate low to moderate
levels of knowledge and understanding of artificial
intelligence. The low representation of higher cog-
nitive levels (analysis, synthesis and evaluation)
suggests that pre-service teachers are not sufficient-
ly prepared to apply Al tools in a pedagogically con-
scious, reflective and evidence-based manner.

2. Level of students’ understanding of the sig-
nificance of Al technologies.

Students’ understanding of the professional sig-
nificance of artificial intelligence was assessed us-
ing a questionnaire survey.

- In response to the question “Reasons for in-
creasing relevance of Al in education” 29% of stu-
dents identified four to five factors (digitalization,
generative Al, globalization, labor market demands
and data culture);

Table 2

- 33% identified one to two factors;

- 38% experienced difficulty in providing an an-
swer.

When answering the question “What does Al of-
fer to school graduates?” only 8% of students identi-
fied seven to eight advantages, whereas 43% limited
their responses to two to three advantages.

These findings indicate that students predomi-
nantly perceive artificial intelligence as a technical
tool, while its connection with educational philoso-
phy and instructional methodology remains weak.

3. Expert evaluation of the level of mastery of
Al-based methods

The level of students’ methodological appli-
cation of Al tools was determined through expert
evaluation conducted by experienced school teach-
ers and university instructors. The assessment was
carried out using a 100-point scale.

Expert evaluation of the level of mastery of Al-based instructional methods (%)

Assessment parameters High Sufficient Moderate Low
Methodological use of Al in lessons 5.0 22.0 42.0 31.0
Task design using Al 6.5 19.0 41.0 335
Al-based assessment and feedback 8.0 21.0 38.0 33.0
Learning analytics 4.0 15.0 42.0 39.0
Al ethics and safety 5.5 17.0 40.0 37.5

Source / Note: This table was compiled by the authors based on the analysis of materials.

Table 2 demonstrates that for the majority of
students, the methodological application of Al tools
remains insufficiently developed, particularly in
the areas of learning analytics and ethical consid-
erations.
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4. Initial indicators of the control and experi-
mental groups



F. Salybekova et al.

Table 3
Levels of AI-based competence (baseline stage)

Group N High Sufficient Moderate Low
Control group 76 4 (5.3%) 12 (15.8%) 36 (47.4%) 24 (31.6%)
Experimental group 72 5(6.9%) 11 (15.3%) 37 (51.4%) 19 (26.4%)

Source / Note: This table was compiled by the authors based on the analysis of materials.

5. Statistical verification using the y2 criterion
(diagnostic stage)

Statistical verification using the chi-square (¥2)
test was conducted in accordance with the Grabar-
Krasnyanskaya methodology:

! i (n1Qa; — n2Qy;)*
nymna Qli T Q*_u

Where: n =76, n,=72

Control Group (CG): Q,_[4.12.36.24];

Experimental Group (EG):Q,= [5,11,37,19]

Calculation result:

calculated =0.64

At the significance level a=0.05 and degrees of
freedom v=3, critical value is:

Tcritical:7 : 8 1 5

Since 0.64<7.815, the null hypothesis is ac-
cepted, indicating that the control and experimental
groups are statistically equivalent at the initial stage
of the experiment.

6. Content of the formative stage

The formative stage was aimed at the purpose-
ful and systematic development of artificial intelli-
gence-based professional competence among pre-
service English language teachers. At this stage, Al
competence was regarded as an integral component
of professional teacher training and was gradually
and comprehensively integrated into the educational
process. During the formative experiment, artificial
intelligence was applied not merely as a technical
tool but as a methodological resource of digital ped-
agogy.

In the experimental group, a set of modern At-
based teaching methods and approaches was imple-
mented, including:

- Al-supported Flipped classroom;

- Project-based learning (development of digital
products using Al);

- Microteaching combined with Al-generated
feedback;

- Prompt literacy;

- Automated writing and speaking assessment;

- Learning analytics;

- Ethical Al case studies;

- Lesson design based on the TPACK and
SAMR models.

In the control group, instruction was conducted
using traditional teaching methods.

In the experimental group, the educational pro-
cess was organized on the basis of a complex of
contemporary Al-driven pedagogical approaches.
These methods were aimed at developing pre-ser-
vice teachers Al literacy, digital pedagogy skills,
methodological integration, assessment compe-
tence, reflective abilities, and ethical responsibility.

Al-supported Flipped classroom. The Al-sup-
ported flipped classroom approach was employed
to enhance students’ independent learning activi-
ties and to ensure more effective use of in-class
time. Theoretical materials, video lectures, interac-
tive tasks, and diagnostic tests were developed in
advance using artificial intelligence tools and pro-
vided to students for self-directed study. Classroom
sessions were devoted to deepening the acquired
knowledge through problem-based analysis, discus-
sions, and practical tasks. This approach facilitated
the development of students’ critical thinking, ana-
lytical skills, and reflective abilities.

Project-based Learning (development of digital
products using Al). Within the framework of Proj-
ect-Based Learning, students developed authentic
pedagogical products using Al tools. In particular,
pre-service teachers designed lesson plans, collec-
tions of digital tasks, assessment criteria and rubrics,
as well as small-scale educational projects support-
ed by artificial intelligence. This activity contributed
to the development of students’ pedagogical design
skills, creativity, and collaborative work culture.

Microteaching + Al feedback. The microteach-
ing format was enhanced through the integration
of artificial intelligence based feedback. Students
conducted short lesson fragments that were video-
recorded and subsequently analyzed using Al tools.
The Al-generated feedback provided recommenda-
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tions regarding lesson structure, linguistic accuracy,
clarity of instructions, and the level of interaction
with students. This feedback was combined with
instructor-led and peer reflection, creating favor-
able conditions for the development of pre-service
teachers’ self-assessment and professional reflection
skills.

Development of prompt literacy. During the
formative stage, particular emphasis was placed on
the development of students’ prompt literacy skills.
Students learned to formulate effective prompts
aligned with specific learning objectives, to refine
and modify Al-generated responses, and to adapt
them to pedagogical contexts. Prompt literacy was
regarded as a key prerequisite for developing pre-
service teachers’ ability to interact with artificial
intelligence in a conscious, critical, and effective
manner.

Automated writing and speaking assessment.
Automated assessment tools for writing and speak-
ing were employed as an integral component of the
formative assessment system. Students compared
Al-generated assessment results with feedback pro-
vided by instructors and peers, analyzing their ob-
jectivity and methodological validity. This approach
contributed to the development of students™ assess-
ment culture, argumentation skills, and their ability
to provide fair and constructive feedback.

Application of learning analytics. Elements of
learning analytics were used to analyze students’ ac-
ademic performance based on data-driven evidence.
By examining the dynamics of learning outcomes,
patterns of errors, and individual learning trajecto-

Table 4
Dynamics of Al-based competence development (final stage)

ries, students learned how to differentiate tasks and
adjust teaching strategies accordingly. As a result,
pre-service teachers developed data-informed peda-
gogical decision-making skills.

Ethical Al case study. Ethical aspects of arti-
ficial intelligence use were addressed through the
case study method. Students analyzed authentic
pedagogical situations related to academic integrity,
data privacy, copyright, and fair assessment.

This activity was aimed at shaping pre-service
teachers’ professional and ethical positions.

Lesson design based on the TPACK and SAMR
models. During the formative stage, lesson design
was carried out based on the TPACK and SAMR
models. Students analyzed the interrelationship be-
tween technology, pedagogy, and subject content,
striving to integrate artificial intelligence tools into
the teaching process at a transformative level. These
models facilitated the development of pre-service
teachers’ methodological thinking and professional
integration skills.

In the control group, instruction was conducted
using traditional teaching methods, and artificial
intelligence tools were not applied systematically.
This made it possible to conduct a comparative anal-
ysis of the formative stage results and to determine
the effectiveness of the experimental approaches.

Table 4 presents the dynamics of Al-based pro-
fessional competence development among future
English language teachers at the final stage of the
experiment. The data clearly demonstrate contrast-
ing outcomes between the control and experimental
groups.

Group N High Sufficient Moderate Low
Control group 76 5(6.6%) 13 (17.1%) 32 (42.1%) 26 (34.2%)
Experimental group 72 29 (40.3%) 32 (44.4%) 13 (18.1%) 2 (2.8%)

Source / Note: This table was compiled by the authors based on the analysis of materials.

In the control group (n= 76), the distribution of
competence levels indicates the predominance of
moderate (42.1%) and low (34.2%) levels. Only a
small proportion of students reached the high level
(6.6%), while 17.1% achieved a sufficient level.
These results suggest that the use of traditional
teaching methods without systematic integration of
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artificial intelligence did not lead to substantial im-
provement in students’ Al-based professional com-
petence.

In contrast, the experimental group (n = 72) ex-
hibited pronounced positive dynamics.

The majority of students demonstrated sufficient
(44.4%) and high (40.3%) levels of Al-based com-
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petence. At the same time, the proportion of students
at the moderate level decreased to 18.1%, and the
low level was reduced to a minimal value of 2.8%.

This shift reflects the effectiveness of the Al-
based pedagogical methods implemented during the
formative stage.

Overall, the data in Table 4 confirm that targeted
and systematic application of Al-supported teaching
approaches significantly enhances the development
of Al-based professional competence among pre-
service English language teachers, whereas tradi-
tional instruction alone does not ensure comparable
results.

The data presented in Table 5 indicate that the
set of Al-based teaching methods applied in the
experimental group had a systematic impact on all
structural components of pre-service English lan-

Table 5

guage teachers’ Al competence. In particular, the
methods of microteaching combined with Al feed-
back, project-based learning, and lesson design
based on the TPACK and SAMR models signifi-
cantly contributed to the increase in the sufficient
and high levels of Al competence. The effectiveness
of prompt literacy and ethical Al case-study ap-
proaches is evidenced by the reduction of the low-
level indicator to 2.8%. Moreover, the application
of learning analytics facilitated the development of
students’ data-driven pedagogical thinking and led
to a pronounced decrease in the average-level in-
dicator. These results are fully consistent with the
chi-square (x) criterion obtained at the end of the
experiment (x’_calculated =49.88 > critical 7.815)
and confirm the statistically significant effectiveness
of the implemented methods.

Impact of Al-based teaching methods on the development of AI competence among pre-service English language teachers

Applied Methods

Developed Al competence
components

Specific outcomes in the
experimental group

Evidence (based on table 4 data)

Al-supported Flipped
Classroom

Al literacy, critical thinking
reflection

Conscious application of
theoretical knowledge; increased
level of analysis during classroom
activities

Decrease in the average

level from 51.4% to 18.1%
cumulative growth of sufficient
and high levels

Project-based Learning
(digital products with Al
support)

Methodological integration,
pedagogical design,
collaboration

Development of skills in
designing lesson plan and tasks
using Al

Increase in the sufficient level
from 15.3% to 44.4%

Microteaching +Al
feedback

Reflection, self-assessment
professional adjustment

Development of the ability
to analyze and modify lesson
structure

Increase in the high level from
6.9% to 40.3%

Prompt literacy

Conscious Al use,
methodological thinking

Purposeful interaction with Al and
adaptation of generated outputs

Reduction of the low level from
26.4% to 2.8%

Automated writing and
speaking assessment

Assessment culture, feedback
provision

Implementation of formative
assessment and delivery of
objective feedback

Growth in the combined share
of sufficient and high levels
(84,7%)

Learning analytics

Data-driven pedagogical
decision-making

Analysis of learning outcomes and
task differentiation

Sharp decrease in the average
level (51.4%—18.1%)

Ethical Al case study

Ethical responsibility,
academic integrity

Formation of professional and
ethical principles in Al use

Reduction of the low level to a
minimum value (2.8%)

Lesson design based on
TRACK/SAMR

Technology-pedagogy
integration

Use of Al at a transformative level

High-level indicator reaching
40.3%

Source / Note: This table was compiled by the authors based on the analysis of materials.

This confirms that Al-based professional com-
petence in the experimental group increased at a
statistically significant level. The obtained results
demonstrate that Al competence does not develop

spontaneously; rather, it requires purposeful and
systematic pedagogical intervention. The methods
applied in the experimental group such as Al-sup-
ported flipped classroom, project-based learning,
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microteaching, and learning analytics significantly
enhanced the professional preparation of pre-service
English language teachers.

Conclusion

The results of the conducted pedagogical ex-
periment prove the high effectiveness of the pur-
poseful and systematic formation of artificial in-
telligence-based professional competence among
pre-service English language teachers in the con-
text of educational digitalization. At the diagnos-
tic stage of the study, the levels of Al competence
among students in both the control and experimen-
tal groups were comparable and were predomi-
nantly concentrated at the average and low levels.
This finding indicates that pre-service teachers ini-
tially lacked sufficient readiness to apply artificial
intelligence consciously and methodologically in
their pedagogical practice.

During the formative stage, the implementation
of a comprehensive set of modern pedagogical ap-
proaches including Al-supported flipped classroom,
project-based learning, microteaching combined
with Al feedback, learning analytics, prompt lit-
eracy, automated writing and speaking assessment,
and ethical Al case studies had a positive impact on
students’ professional training in the experimental
group. By the end of the experiment, a substantial
increase in the proportion of students demonstrating
sufficient and high levels of Al competence was ob-
served, alongside a sharp decrease in the low-level
category.

These differences were confirmed to be statisti-
cally significant based on the chi-square (x) test. In
contrast, no significant changes in professional com-
petence levels were identified in the control group,
where instruction was conducted using traditional
teaching methods.

This finding further supports the conclusion that
Al-based competence is not formed automatically
but requires targeted pedagogical influence. The re-
sults of the survey conducted among instructors also
reinforce the study’s conclusions, indicating that the
use of Al technologies in the training of pre-service
English language teachers remains largely unsys-
tematic and episodic. In addition, assessment sys-
tems and methodological support have not yet been
fully adapted to the integration of artificial intelli-
gence into teacher education.

Overall, the findings substantiate the necessity
of considering artificial intelligence not merely as a
technical tool, but as a methodological resource of
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digital pedagogy in the professional preparation of
pre-service English language teachers.

The formation of Al-based professional com-
petence contributes to the development of meth-
odological thinking, reflective practice, assessment
culture, and professional adaptability among pro-
spective teachers.

Practical Recommendations Based on the re-
search findings, the following practical recommen-
dations are proposed to enhance the system of train-
ing pre-service English language teachers:

1. Introduce specialized modules integrating Ar-
tificial Intelligence and Digital Pedagogy into teach-
er education curricula.

2. Systematically apply Al-supported flipped
classroom and project-based learning approaches in
the preparation of English language teachers.

3. Organize practical tasks and training sessions
aimed at developing pre-service teachers’ prompt
literacy skills.

4. Incorporate automated writing and speaking
assessment tools into formative assessment systems
to enhance students’ reflective abilities.

5. Utilize learning analytics elements in the edu-
cational process to train students to analyze learning
outcomes using data-driven approaches.

6. Include issues of Al ethics, academic integ-
rity, and data security as mandatory components
of teacher education programs and address them
through case-study methods.

7. Organize regular professional development
courses for instructors focused on the pedagogically
effective use of artificial intelligence.

The implementation of these measures will con-
tribute to aligning the professional preparation of
pre-service English language teachers with contem-
porary educational demands and to improving the
overall quality of teacher education in Kazakhstan.

The analysis of the experience of training pre-
service English language teachers in the context of
educational digitalization demonstrates that the for-
mation of artificial intelligence based professional
competence is a multifaceted and complex pedagog-
ical process. The effectiveness of this process de-
pends on a range of organizational, methodological,
and psychological-pedagogical factors.

At the diagnostic stage of the study, the majority
of students demonstrated average and low levels of
Al-based professional competence. This can primar-
ily be explained by insufficient theoretical knowl-
edge of artificial intelligence tools, weak method-
ological skills in integrating Al technologies into
English language teaching, as well as limited ability
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to effectively apply Al for assessment, feedback,
and instructional design.

This situation is largely associated with the fact
that during their school education, artificial intel-
ligence and digital pedagogy were not considered
priority directions within the educational process.
In Kazakhstan, the issue of applying artificial intel-
ligence in education has become prominent only in
recent years, which is linked to the intensification
of digitalization processes, changing requirements
for higher education graduates, and the growing im-
portance of digital and analytical skills in the labor
market.

Furthermore, the analysis of higher education
practices revealed that the preparation of pre-ser-
vice English language teachers is not sufficiently
oriented toward the purposeful development of Al-
based professional competence. Although artificial
intelligence-related topics are formally included in
educational programs, implementation lack a sys-
tematic approach.

The research findings also indicate insufficient
continuity in students’ use of Al tools. The combi-
nation of theoretical, methodological, and techno-
logical knowledge does not fully ensure readiness
to integrate artificial intelligence pedagogically ef-
fectively into English language teaching. Many stu-
dents experienced significant difficulties in lesson
design, task development, formative assessment,
and in addressing issues related to academic integ-
rity, data security, and ethical considerations when
using Al

Most pre-service teachers demonstrated low
performance in completing control tasks aimed at
solving pedagogical situations involving artificial
intelligence. This confirms that Al competence does
not develop spontaneously but requires specially
organized pedagogical conditions and targeted in-
struction.

Based on the research results, two key pedagog-
ical objectives were identified:

1. To restructure the content of higher education
programs for training pre-service English language
teachers toward the formation of Al-based profes-
sional competence;

2. To develop and implement specialized edu-
cational technologies that ensure pre-service teach-
ers” readiness to pedagogically grounded use of ar-
tificial intelligence in English language classrooms.
The study identified several pedagogical conditions
that enhance the effectiveness of forming Al-based
professional competence among pre-service English
language teachers:

1. The concept of artificial intelligence should
serve as a methodological foundation for teacher
training. Al competence should define the target
orientation of both general pedagogical and subject-
specific courses. Its development should be based
on the systematic use of the didactic potential of all
components of the Foreign Language: Two Foreign
Languages educational program.

2. Continuity in the development of Al com-
petence must be ensured. Psychological and peda-
gogical diagnostics of first-year students Al readi-
ness should be conducted, followed by systematic
interventions aimed at addressing identified gaps.
Al competence development should be viewed as a
continuous process throughout the entire period of
university study.

3. The formation of Al-based professional com-
petence should be organized as a purposeful and
systematic pedagogical process, comprising the fol-
lowing components:

- motivational component — fostering students’
conscious attitudes and intrinsic motivation toward
mastering artificial intelligence;

- cognitive component acquiring theoretical
methodological knowledge of Al’s pedagogical po-
tential;

- operational component — developing practical
skills for applying artificial intelligence in real peda-
gogical contexts.

4. The role of psychological and pedagogical
disciplines in developing Al competence should be
strengthened, with particular emphasis on reflection,
pedagogical decision-making, digital ethics, and
professional responsibility.

5. The Al-based training of pre-service English
language teachers should be implemented through
the following stages:

Stage 1 — raising awareness of Al skills and fos-
tering conscious engagement among first- and sec-
ond-year students;

Stage 2 — mastering fundamental knowledge of
artificial intelligence within psychological and ped-
agogical disciplines;

Stage 3-developing Al-based methodological
and technological competences during pedagogical
practice or dual education:

Stage 4 — enhancing students’ instructional, re-
search, and creative activity through the develop-
ment of Al-supported lessons and projects;

Stage 5 — monitoring and summative assess-
ment of pre-service teachers’ professional readi-
ness to apply artificial intelligence in pedagogical
practice.
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The investigation of content-related and proce-
dural continuity in Al-based competence develop-
ment between school pupils and university students
represents a promising direction for pre-service re-
search.

In conclusion, we would like to say that the
study expands the scientific and pedagogical foun-
dations for reorienting the content and technologies
of training pre-service English language teachers
toward artificial intelligence. The findings contrib-
ute to enhancing graduates’ professional flexibility,
digital adaptability, and competitiveness in the labor
market.
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