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In the context of rapidly changing educational paradigms and the increasing digitalization of learning,
the development of students’ research competence has become one of the key challenges in higher educa-
tion. Traditional teaching methods often fail to foster inquiry-based thinking and independent problem-sol-
ving, making it necessary to explore innovative approaches that combine human creativity and technological
support. The use of heuristic Al technologies in teacher education is highly relevant, as such tools stimulate
exploratory thinking, support research-oriented learning, and help future teachers develop analytical and
digital skills required in modern educational practice. This article presents the analytical results of a student
survey aimed at exploring the role of heuristic and artificial intelligence (Al) technologies in developing re-
search competence among university students. The study involved undergraduate students from the peda-
gogical faculty who participated in an online questionnaire assessing their attitudes toward research activi-
ties, understanding of research competence, and experience with heuristic and Al-based learning tools. The
findings reveal that most respondents show a positive attitude toward research, acknowledging the effective-
ness of heuristic methods such as creative inquiry, problem-based learning, and guided discovery. Students
also reported that Al tools assist in data analysis, information retrieval, and generating feedback that
supports autonomous learning. The results highlight the relevance of integrating heuristic and Al-driven
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technologies in higher education as a way to enhance students’ motivation, reflective thinking, and indepen-
dent research skills—critical components of professional and academic growth in the modern digital era.

Keywords: research competence, heuristic technologies, artificial intelligence, higher education, stu-
dent survey, analytical study.

IOBPUCTUKAIDbIK XXOHE XXACAHObI UHTENNEKT TEXHOJNTOINMANAPDBIHbIH CTYOEHTTEPAIH
3EPTTEY K¥3bIPETTINIIMNH APTTbIPYOAFbI POJII: CAYAITHAMA HOTUXENEPIHIH TANOAYbI

baepamosa C.H.* — PhD dokmopaHm, Abbinali xaH ambiHOarbl Ka3aK xarnbikapasbiK KamblHacmap
JKOHe aniemM mindepi yHusepcumemi, AniMmamel K., Kazakcma+ Pecrniybriukachbl.

lonosyyH A.A. — nedaezoeuKka fbinbIMOapbIHbIH KaHOUGambl, npogheccop, Abbinali xaH ambiHOarbl
Kasak xanbiKkapanblk KambiHacmap XoHe onemM mindepi yHusepcumemi, Anmambl K., KasakcmaH
Pecnybnukaceil.

KaHdanuHa E.M. — nedazoeuka fbiribiMOapbiHbIH kaHOUGamsi, LLlemen ¢bunonozusicbi kaghedpachIHbIH
rnpogheccopbl accumeHmiHiH m.a., Axmem balmypcbiHynbl ambsiHOarbl KocmaHal eHipnik yHusepcumemi,
Kocmanali K., KasakcmaH Pecnybnukacei.

Makanala aspucmukaribiK XoHe xacaHObl UHMEsI/IEKM MeXHO02usifiapbiHbiH yHU8epcumem cmy-
OeHmMmepiHiH 3epmmey KysblpemminieiH Kanbinmacmbipydarbl perniH aHbikmayra bafsimmarraH cmyOeHm-
mep cayariHamacbIHbIH aHanumukarbIK HOMUXesepi ycbiHbiFaH. 3epmmeyee nedazozuka chakynbmemiHiy
cmydeHmmepi KambICblirl, 3epmmey speKkemiHe KesKapachl, 3epmmey Ky3blipemmiriiei myparbl myciHiei xoHe
sspucmukarnbik neH XU KypandapbiH KorniGaHy maxipubeci myparsbl oOHnalH cayanHama monmbipdbl. Hamu-
xernep kepcemkeHOel, pecrioHOeHmMmepdiH 6ackiM 6eriei 3epmmey KbisMemiHe OH Ke3Kapac maHbImbir, Whbi-
FapmalublibiK i30eHic, npobriemarblK OKbImy xoHe bafbimmarnfsaH awy CUsKmbl 38pucmukarbslK 8dicmepdiH
muimdinieiH aman emmi. CoHOau-ak cmydeHnmmep XU KypandapbiHbiH depekmepdi mandayra, aknapam
i30eyze xoHe asmoHOMOblI OKbImMyObl KondalmblH Kepi balinaHbiC Karbimmacmbipyra KOMEKMeCcemiHiH Kep-
cemmi. Sepmmey Hemuxxenepi agpucmukarnbik xoHe XXV mexHonoausinapbiH xofapbl 6inim 6epy xyleciHe
eHai3ydiH cmydeHmmepOiH MomueayusiCbiH, peghriekcusmik oliaybiH xoHe Oepbec 3epmmey OardbliapbiH
Oambimydarbl MaHbI30bIIbIFbIH alikbiHOalObl. byn Kysbipemmep uugpribik 08yip xardalibiH0a Kocibu >oHe
akademusiniblK OamyObiH MaHbI30bl KOMIOHeHmmepi 60sibin mabblinadbl, COHbIMEH Kamap 6inimM anyuwbinapdbiH
CbIHU olnay KabinemiH xemindipyae, fbiibiMU I30€HICKe mypakmhbl Kbi3bIFYLWbIbIK Kanbiimacmbipyfa XoHe
3amaHayu binim 6epy opmacbsiHa muimdi belimOenyiHe biknan emedi, 6inim 6epy ydepiciHiH canacbiH apmmbi-
pyFa xoHe UHHOo8aUUsNbIK nedazoaukarbiKk maxipubenepdi KeHiHeH eHeidyze MyMKiHOIK 6epeOi.

TyliHOi ce3dep: 3epmmey Ky3bipemmiriiei, 38pucmukasiblK mexHo02usinap, xacaHobl UHMes1eKkm,
JKoFapbl 6iniM, cmyGeHmmep cayaniHamachl, aHaaumukarbsik 3epmmey.

PONb 3BPUCTUYECKUX U AI-TEXHONOIMM B NOBbILEHUM UCCNEQOBATENIbCKOW
KOMMNETEHUMU CTYOEHTOB: AHAIINTUYECKUE PE3YJIbTATbI ONPOCA

baepamosa C.H.* — PhD OGokmopaHm, Kazaxckuli YHugsepcumem Mex0yHapOOHbIX OMHOWeHUU U
MUpOoB8bIX S3bIK08 UMeHU Abbinal xaHa, 2. Animamsl, Pecriybriuka KaszaxcmaH.

lonosyyH A.A. — kaHOUOam nedazoauyveckux Hayk, npogeccop, Kazaxckuli YHugepcumem mexoyHa-
POOHBIX OMHOWEHUU U MUPOBLIX S3bIKO8 UMeHU Abbinal xaHa, e. AnmMamsl, Pecrniybnuka KaszaxcmaH.

KandanuHa E.M. — kaHOuGam nedazo2u4yeckux Hayk, U.0. accucmeHma rnpogeccopa kaghedpbl UHO-
cmpaHHoU unonoauu, Kocmaralickul peauoHasnbHbIl yHusepcumem umeHu Axmem balmypChiHyiibl,
2. Kocmanad, Pecnybnuka Kazaxcmar.

B cmamebe npedcmasrieHbl aHaslumu4yeckue pesysribmamsl ornpoca cmy9eHmos, HarpaeieHHo20 Ha
u3y4eHue posiu 38PUCMUYECKUX U UCKYCCMBEHHO-UHMeIIeKmyarbHbIX MexXHono2ull 8 pasgumuu uccriedo-
gameribCKOU KoMremeHyuu oby4darouuxcs 8y3o8. B uccrnedosaHuu rnpuHsnu yyacmue cmyOeHmsl nedazo-
a2u4yeckoeo ¢hakynbmema, 3arofiHuUsWUe OHalH-aHKemy, 8K/I4atWy e0rnpockl 06 OMHOWeHUU K uccrie-
dosameribckol OesimesibHOCMU, MOHUMaHUU CyuHocmu uccredosamesibCKol KOMIemeHyuu U Oorbime
ucrnonb308aHuUsi agpucmuyeckux u Al-uHcmpymeHmoeg 8 obydyeHuu. [NonyyeHHbIe pe3yribmambl MoKa3blea-
rom, 4mo 60/1IbWUHCMBO PeCrioHOEHMO8 MoI0XKUMesIbHO OMHOCSAMCS K uccriedogamesibckol desimesibHo-
cmu, ommeydasi 3¢h¢hbeKmu8HOCMb 38pPUCMUYECKUX Memod0o8, maKux Kak meop4YecKuli MouckK, rnpobraemMmHoe
obyyeHue u Hanpasnsemoe omkpbimue. CmyGeHmbl makxe ykasanu, Ymo Al-uHcmpyMeHmbI nomMozarm 8
aHanu3e daHHbIX, MoUCKe UHgopMauuu u ¢hopmuposaHuu obpamHou ces3u, noddepxusaroujeli agmoHoOM-
Hoe obyueHue. Mpu amom 8bisierieHo, YmMo Haubosnbwuli obpaszosameribHbIU 3¢hghekm Gocmuaaemcs rnpu
KOMIMIIEKCHOM MpuMeHeHUU oboux nodxodos: aspucmuyeckue MemoObl akmueu3upylom Mmeopyeckoe U
Kpumudeckoe MbiwneHue, moada kak Al-mexHonoauu obecriedusarom orepamusHyto rnoddepxKy, adanma-
yuro y4ebHO20 KOHMEHmMa U rnepcoHanu3ayuo obpazosamesisHO20 Mapuwpyma Kaxoo2o cmydeHma.
UccnedosaHue makxe bukcupyem nonoxumernbHoe 8nusHuUe uHmezpauyuu daHHbIX mexHonoaul Ha ¢hop-
Mupog8aHue HaebIKO8 camMoopeaaHu3auyuu, yenenosazaHus u pegrekcuu — ka4ecms, Heobxo0uMbix cogpe-
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MeHHOMY crnieyuanucmy. [pakmuyeckasi 3Ha4UMOCcmb pabomsl cOCmMoum 8 803MOXHOCMU UCMO0/1b308aHUSsI
roy4eHHbIX OaHHbIX MPU NPOeKmMuUposaHuU obpazosamesibHbIX MpospaMmM U paspabomke MemoouqecKux
pekomeHdauyul Ons npernodasamerieli ebicwel WKonbl. Pe3ynbmamsi uccriedogaHusi nodyépkusarom 3Ha-
YuMocmb UHMezpayuu 3spucmuyeckux u Al-mexHonoaull 8 ebicuieM obpa3ogaHuu Kak cpedcmea nosbiuie-
HUs1 MOmusayuu, pa3sumusi peghrieKCUBHO20 MbIUWIIEHUS U (hOPMUPOBaHUST CaMOCmosimesibHbIX uccredosa-
meJibCKUX HasbIKo8 — KPUMUYECKU 8aXHbIX KOMIMOHEHMO8 PogeCccUoHanbHo20 U akademMuyecko2o passu-
musi 8 ycriogusix yughpoeol 3rnoxu.

Knroyeebie cnosa: uccriedosamesibckasi KOMIeMeHYUs, 38pUCMUYECKUE MEXHOI02UU, UCKYCCMBEH-
HbIl UHMeneKkm, ebicuiee obpasosaHue, ornpoc cmyOeHmos, aHaaumu4eckoe uccriedosaHue.

Introduction. The transformation of modern education under conditions of digitalization and rapid
technological development has significantly increased the importance of fostering students’ research compe-
tence. Contemporary higher education systems require future teachers not only to master subject knowledge
but also to demonstrate critical thinking, creativity, and the ability to conduct independent research. In this
context, artificial intelligence (Al) and heuristic learning are increasingly recognized as effective pedagogical
tools that support inquiry-based learning and enhance students’ research autonomy.

Heuristic technologies can be understood as a set of methods and procedural strategies aimed at fin-
ding effective solutions in situations characterized by uncertainty, contradictions, or incomplete information,
where strictly algorithmic approaches prove insufficient. According to Altshuller’s theory of inventive problem
solving (ASIP/TRIZ), heuristic procedures support creative thinking by helping individuals overcome psycholo-
gical inertia, identify contradictions, and generate innovative solutions through guided problem transformation
[1, pp. 36-45; 2].Within artificial systems, heuristic approaches are widely used to optimize search processes,
improve decision-making, and reduce computational complexity [3, pp. 29-30]. From a pedagogical perspecti-
ve, they foster exploratory thinking and support knowledge construction through problem-solving rather than
passive reproduction of information, thereby contributing to the development of research competence.

A number of studies have examined the application of generative artificial intelligence tools in foreign
language education at secondary and higher education levels [4-7; 12-16]. These studies focus on chatbot-
based interaction, adaptive learning systems, and Al-supported language acquisition (Devedzic [3]; Cakmak
[5]; Han [6]; Sysoyev & Filatov [7, pp. 206-208]; Okonkwo & Ade-Ibijola [8]; Pokrivcakova [13]; Roll & Wylie
[14]; Chen et al. [16], among others).

Empirical findings by Sysoyev [9, p. 205] indicate that, at the present stage, secondary school pupils
and university students often demonstrate a higher level of proficiency in Al tools than their teachers. There-
fore, instead of delegating cognitive and creative tasks entirely to Al, there is a growing need to prepare
educators capable of effectively integrating the didactic potential of artificial intelligence into everyday
teaching practice. In this regard, teacher education should develop along two interrelated directions.

On the one hand, Al tools should be integrated into the teaching practice of subject-specific discipli-
nes, as well as into students’ practical and research work. This approach enables them, first, to gain a
deeper understanding of the studied material, and second, to experience and reflect upon the process of
learning interaction with Al from the position of a learner — understanding what such interaction provides and
how it transforms the learning experience, including through the use of Al-based communicative environ-
ments such as Character.Al [10, p. 1252].

On the other hand, the training of future teachers should include the development of methodological
and reflective competencies that allow them to consciously design and implement Al-based learning scena-
rios. This involves understanding the ethical, pedagogical, and technological dimensions of Al use in educa-
tion, as well as the ability to critically assess the outcomes of human—Al collaboration. Future teachers must
be able not only to use Al tools but also to evaluate their pedagogical relevance, adapt them to the learning
context, and ensure that they support rather than replace human creativity and critical thinking. In this dual
approach — combining experiential learning with methodological reflection — lies the key to forming teachers
capable of integrating artificial intelligence into the educational process responsibly and effectively.

It is evident that such comprehensive training is feasible only when a holistic methodological system

for preparing future teachers is built upon artificial intelligence technologies.
Recent pedagogical literature reflects growing interest in Al within teacher education, yet most studies focus
either on particular Al tools or on specific didactic functions to be incorporated into teacher training. For
example, Viviana Alexandrowicz [11, p. 347] highlight the didactic potential of generative Al — from data ana-
lysis to automated assessment — arguing that its integration can support personalized learning and stream-
line monitoring of students’ progress. Likewise, Celik et al. [12] emphasize that modern educators must learn
to use Al for lesson planning, automated evaluation of creative work, and for providing feedback in project-
based learning.

According to Pokrivcakova [13, p. 137], Al-powered technologies play an essential role in preparing
teachers for modern foreign language education by supporting personalized instruction, automated
assessment, and innovative pedagogical strategies. Similarly, Roll and Wylie [14, p. 583] describe the evolu-
tion of artificial intelligence in education as both revolutionary and evolutionary, emphasizing the shift from
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traditional computer-assisted instruction toward intelligent systems capable of adapting to learners’ needs
and supporting complex cognitive development.

From a technological perspective, Devedzic [3, p. 36] explains Al as a system designed to simulate
human cognitive functions such as reasoning, learning, and problem solving, which enables the creation of
intelligent tutoring systems and adaptive learning environments. Complementing this view, Coppin [15, pp. 8-
12] highlights Al as a field focused on modelling intelligent behavior and building systems that support
decision-making and learning processes. Whitby [4] further emphasizes the broader social and philosophical
implications of Al, stressing the importance of Al literacy for educators and students as intelligent systems
increasingly influence knowledge production and educational interaction.

Together, these studies demonstrate that artificial intelligence contributes to the modernization of
education by enhancing personalization, supporting teachers’ professional development, and transforming
traditional models of teaching and learning.

The aim of the study is to investigate students’ attitudes toward research activity and to examine the
effectiveness of heuristic and artificial intelligence technologies in the development of research competence
among future teachers.

The objectives of the study are as follows:

1. To assess students' attitudes and motivation toward research activities in the context of Al-
supported learning;

2. To examine students' understanding and awareness of heuristic technologies and artificial intelli-
gence in educational practice;

3. To evaluate students' practical skills in applying Al tools and heuristic methods in research tasks;

4. To identify the level of students' reflective and critical thinking when working with Al-generated
content;

5. To determine the pedagogical conditions that promote the effective integration of heuristic and Al
technologies in the formation of research competence among future foreign language teachers.

Methodology. A quantitative study was constructed using a structured questionnaire to evaluate
students' perceptions of the formation of research competence and their use of heuristic and Al-based
technologies in the learning process. The participants were fourth-year students of the pedagogical faculty
enrolled in the discipline "Specialized Professional Foreign Language (SPYA)". The questionnaire was distri-
buted online during the autumn semester (October) of the 2025-2026 academic year. Participation was
voluntary and anonymous, and students completed the survey within approximately 10-12 minutes. The total
number of participants was 60 students.

The choice of fourth-year foreign language teacher education students was intentional. At this stage,
students already have basic pedagogical and methodological preparation and are actively involved in re-
search activities such as course projects, teaching practice, and thesis preparation. As future foreign lan-
guage teachers, they need not only subject knowledge but also research competence and the ability to use
innovative technologies in their professional work. Therefore, studying this group makes it possible to eva-
luate how prepared future teachers are for research activity and for developing critical thinking and inquiry
skills in their future learners.

The instrument included items related to the frequency and purpose of Al tool usage, the ability to
apply heuristic approaches to problem-solving, and students' self-assessment of their research competence
development.

In this study, artificial intelligence is considered not as a substitute for students' thinking but as a
cognitive support tool that enhances independent research activity. Contemporary higher education requires
students to formulate research questions, analyze information critically, and construct knowledge autono-
mously; therefore, combining heuristic learning methods with Al technologies supports the development of
research competence among future foreign language teachers.

Students used Al tools such as Claude, Perplexity Al, and ChatGPT to clarify research topics, refine
questions, and compare academic sources through dialogic interaction. This process helped reduce uncer-
tainty at the initial stages of research design. Al-supported mind mapping with Miro enabled students to
visualize ideas, structure theoretical concepts, and organize academic writing more effectively. The Socratic
dialogue approach, implemented through Al interaction, encouraged reflective questioning, deeper reaso-
ning, and critical evaluation rather than passive reception of ready answers. In addition, heuristic techniques
based on analogy and metaphor supported creative thinking and facilitated understanding of complex
theoretical concepts.

The methodological framework also included surveys and reflective discussions aimed at examining
students' experiences of Al use in academic writing, including frequency of use, perceived usefulness, and
its influence on research independence and academic responsibility.

The data were collected through an online questionnaire entitled "Formation of Research Competence
through Al and Heuristic Technologies”, designed to measure students' motivation, cognitive awareness,
operational skills, reflective evaluation, and emotional-value attitude related to Al-assisted research learning.
The questionnaire consisted of three main sections: students' attitudes toward research activities; their
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understanding of research competence; and their experience and opinions on heuristic and Al technologies
in education, which were further structured according to four diagnostic blocks:

1. Motivational block — examined students' interest, engagement, and internal motivation toward
research and the use of Al tools.

2. Cognitive block — assessed their understanding of Al concepts, heuristic technologies, and digital
research methods.

3. Procedural block — assessed students' ability to apply research methods and Al tools in practice.

4. Reflective-Evaluative block — focused on students' ability to analyze, critique, and assess Al-
generated information.

The Likert five-point scale (from 1 — Strongly disagree / Very low to 5 — Strongly agree / Very high)
was used to measure responses. This structure ensured a comprehensive evaluation of how effectively
heuristic and Al-based technologies contribute to forming students' research competence.

Overall, the methodology integrates heuristic pedagogy with artificial intelligence tools, treating Al as
an intellectual partner that supports exploration, reflection, and the gradual formation of research
competence while maintaining human control and critical thinking.

Results. The collected data were analyzed using descriptive statistics, and the results were visualized
through charts and diagrams to identify general tendencies and correlations.

@ Strongly disagree / Very low
@ Disagree / Low
Meutral / Moderate
@ Agree [ High
@ Strongly agree [ Very high

9

Figure 1 — Developing research competence is important for my future career

chpiynet

The results presented in Figure 1 reflect students’ perceptions of the statement “Developing research
competence is important for my future career.” The data show a clearly positive attitude among the majority
of respondents: 50% selected the “Agree / High” option, and an additional 16.7% chose “Strongly agree /
Very high.” This means that two-thirds (66.7%) of students explicitly recognize the relevance of research
competence for their professional trajectory.

A quarter of the respondents (25%) reported a neutral position, which may indicate either a lack of
awareness of how research skills translate into career benefits or uncertainty regarding their future
professional pathway. Only 8.3% expressed a very low level of agreement, and no respondents chose a low
(“Disagree”) rating. Such a distribution suggests that negative or skeptical attitudes toward the importance of
research competence are marginal within the surveyed group.

Overall, the findings confirm that students largely acknowledge the role of research competence as a
meaningful component of their future professional development, which justifies the need to integrate targeted
pedagogical strategies for cultivating these skills within higher education programs.

@ Strongly disagree ! Very low
@ Disagres [ Low
Meutral / Moderate
@ Agree [ High
@ Strongly agree f Very high

clipyinet
Figure 2 — | feel inspired when | do research using heuristic prompting with Al tools
(Claude, Perplexity, ChatGPT)

Figure 2 illustrates students’ responses to the statement “I feel inspired when | do research using
heuristic prompting with Al tools (Claude, Perplexity, ChatGPT)". The distribution of responses indicates that a
considerable proportion of participants experience a positive motivational effect when interacting with Al
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technologies. In particular, one-third of the respondents (33.3%) agreed with the statement, while an additional
25% strongly agreed, resulting in 58.3% of the sample expressing a high or very high level of inspiration.

At the same time, 20.8% of students remained neutral, which may suggest that for some respondents
Al tools act more as functional instruments rather than emotional or motivational drivers. A relatively small
share of participants reported low (16.7%) or very low (4.2%) levels of inspiration, indicating that negative
attitudes toward the use of Al in the research process are not predominant.

Overall, these findings demonstrate that more than half of the surveyed students associate Al-based
tools with increased inspiration and engagement in research activities, which highlights the motivational
potential of integrating Al technologies into educational practices that aim to foster research competence.

@ Strongly disagree ! Very low
@ Disagree [ Low
Meutral / Moderate
@ Agree [ High
@ Strongly agree ( Viery high

Figure 3 — | apply heuristic Al methods ( Mind Mapping Al, Socratic Al dialogue) in research

The obtained distribution of responses suggests that the majority of students consciously integrate
heuristic strategies such as brainstorming or analogy-based reasoning when using digital or Al-supported
tools. In particular, 50% of respondents indicated a high level of agreement with this statement, while an
additional 16.7% expressed very high agreement. This implies that two thirds of the sample already demon-
strate a solid alignment between heuristic thinking and technological mediation in research tasks. At the
same time, 29% reported only a moderate level of agreement, which may indicate either partial or situational
use of such strategies, pointing to a potential area for pedagogical strengthening.

Table 1 — Descriptive statistics of students’ research competence components in Al-sup ported
learning environments

Blocks Sample Question Iz/ie_aS? (%E4Ii'5g)h Key Interpretation
“l am interested in Most respondents show high interest
Motivational | applying Al in my 4.3 78% and motivation to integrate Al into
research activities.” research.
“l understand what heu- Knowledge about heuristic methods is
Cognitive ristic technologies Al 3.8 54% moderate; theoretical understanding
are.” needs strengthening.
“l can design a small :
Procedural | research p?oject using 3.6 61% Many students demo'nstrate developing
Al tools.” practical research skills supported by Al.
Reflective— “ cr_itically assess infor- Studen;s are moderately confident_i_n
. mation obtained from Al 3.9 49% evaluating Al-generated results; critical
Evaluative " .
tools. reflection should be enhanced.

These findings point to a clear need for structured pedagogical support in developing Al-assisted
research practices. Integrating Al-assisted heuristic methods into educational programs can strengthen
research competence formation in future teachers.

The analysis of the questionnaire titled “Formation of Research Competence through Al and Heuristic
Technologies” provided valuable insights into how future foreign language teachers perceive and apply
artificial intelligence (Al) and heuristic approaches in their research activities. The data were organized and
analyzed according to the five main blocks of the instrument: motivational, cognitive, operational (procedu-
ral), reflective—evaluative components of research competence.

The results revealed that the motivational indicators showed the highest overall mean scores (M =
4.3). Most respondents agreed or strongly agreed that developing research competence is essential for their
professional growth and that the use of Al tools increases their curiosity and engagement in learning. This
demonstrates that students have a positive attitude toward integrating Al and heuristic technologies into
educational and research activities, perceiving them as tools for self-development and professional success.
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The cognitive block, reflecting students’ awareness and understanding of Al and heuristic technolo-
gies, demonstrated moderate results (M = 3.8). While most students reported general awareness of Al appli-
cations in education, only some indicated confidence in distinguishing heuristic methods from traditional
ones. This suggests that additional theoretical preparation and methodological training are needed to
strengthen their conceptual understanding of Al-based and heuristic research strategies.

The procedural block showed slightly lower but still positive results (M = 3.6). Respondents indicated
that they use Al tools, such as ChatGPT, Perplexity and Claude primarily for searching academic literature
and formulating research ideas. However, fewer participants reported confidently designing research
projects or analyzing data using Al-assisted methods. These findings indicate that while motivation is high,
practical research skills supported by Al are still developing and require more guided practice and training.

In the reflective—evaluative component (M = 3.9), students demonstrated a growing ability to assess
their research progress critically. Many participants reported being able to evaluate the reliability of Al-gene-
rated data and identify potential inaccuracies or biases. This block indicates that students are becoming
more aware of ethical and methodological challenges related to Al use in research, which contributes to the
formation of their reflective and analytical thinking.

Discussion. The results indicate particularly strong motivational effects, showing that students percei-
ve Al and heuristic tools as valuable resources that enhance engagement, curiosity, and academic self-
development. At the same time, cognitive and reflective components show moderate but positive develop-
ment, suggesting a gradual improvement in students' understanding of Al- and heuristic-based research
methods and their ability to critically evaluate generated outputs.

However, the procedural component remains the weakest area, as students still experience difficulties
in applying Al and heuristic technologies to advanced research tasks such as data analysis, research design,
and hypothesis formulation. This highlights the need for more structured methodological training and guided
practice aimed at strengthening practical research skills. Systematic training and methodological guidance
are therefore necessary to ensure that students use these tools critically and effectively, rather than relying
on them passively.

These findings confirm that the integration of Al and heuristic technologies positively contributes to the
formation of research competence among future foreign language teachers. The motivational component de-
monstrated the strongest results, indicating that students perceive Al as an inspiring and supportive tool for
learning and inquiry. The cognitive and reflective components showed steady positive development, while
the procedural component identified a clear area requiring further pedagogical attention.

Therefore, the effective integration of Al and heuristic technologies depends on the development of
clear pedagogical frameworks, methodological guidance, and ethical awareness, ensuring that students can
use these tools critically, responsibly, and independently. Integrating Al-assisted heuristic methods into tea-
cher education programs aligns with the broader goals of digital transformation in education and contributes
to forming teachers capable of conducting research autonomously in the modern educational landscape.

Conclusion. The findings revealed that students demonstrate an increasing awareness of the role of
Al and heuristic technologies in research-based learning. While most respondents actively use Al to search
for information, analyze data, and generate ideas, they also emphasize the importance of maintaining critical
thinking and methodological rigor. Overall, the results indicate that the integration of Al and heuristic
technologies enhances students' research competence by fostering creativity, analytical skills, and autonomy
in inquiry-based activities within the digital learning environment.

This study explored the process of forming research competence among future foreign language
teachers through the integration of artificial intelligence tools and heuristic technologies. The research confir-
med that the development of research competence is a multidimensional and dynamic process that involves
motivational, cognitive, operational, reflective, and value-based components.

The diagnostic results showed that students demonstrate strong motivation and interest in engaging
with Al-supported research activities. They view Al tools such as ChatGPT, Perplexity, and Claude as effecti-
ve assistants for generating ideas, improving academic writing, and enhancing analytical thinking. Building
on the strong motivational foundation identified in this study, future pedagogical interventions should focus
on translating students' enthusiasm into structured research practice.

At the same time, the operational-procedural component appeared to be less developed. While the
operational-procedural dimension showed the most room for growth, this gap simultaneously identifies a
clear pedagogical opportunity: embedding scaffolded Al practice tasks into core research methodology cour-
ses. These results emphasize the importance of targeted pedagogical interventions that guide students in
the methodological use of Al, ensuring that technological support leads to genuine research development
rather than mechanical task completion.

Furthermore, the cognitive block revealed a gap between students' general awareness of Al tools and
their ability to critically apply them in the context of educational research. This indicates the need to strengthen
courses on digital literacy, academic writing, and the ethical use of Al within teacher education programs.

Overall, the study confirmed that integrating Al and heuristic technologies into teacher training enhances
students' readiness for research-based professional activity. It promotes creativity, reflection, analytical
reasoning, and autonomy — the key attributes of a teacher-researcher in the modern educational landscape.
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The practical implications of this study are significant for the design of teacher education curricula. The
findings suggest that university programs should incorporate structured modules on Al-assisted research
methods, heuristic problem-solving strategies, and critical evaluation of digitally generated content. Such
modules should be embedded not as stand-alone electives but as integral components of core pedagogical
disciplines, ensuring that future teachers develop both the technical proficiency and the reflective capacity to
use Al responsibly and effectively.

Moreover, the study highlights the importance of creating supportive learning environments where
students are encouraged to experiment with Al tools under methodological guidance, rather than indepen-
dently and unsystematically. Educators play a crucial role in modeling ethical Al use, demonstrating how
heuristic prompting, Socratic dialogue, and mind-mapping strategies can be combined with Al to deepen
understanding and strengthen research independence.

Future research should focus on longitudinal studies that track the development of research compe-
tence over extended periods of Al-integrated instruction, as well as comparative analyses across different
disciplinary contexts and educational institutions. Expanding the sample beyond a single faculty and
academic year would allow for broader generalizations and more robust pedagogical recommendations.

In conclusion, the responsible and methodologically grounded integration of artificial intelligence and
heuristic technologies represents a promising direction for higher education — one that equips future teachers
not only with digital competencies but also with the intellectual independence, ethical awareness, and re-
search culture necessary to thrive and contribute meaningfully in the rapidly evolving educational landscape
of the twenty-first century.
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