AKAJIEMIYHI BI3II

Bunyck 56/2026

Ceknisga A1 OcBiTHiI HayKH
YAK 378:373.091.12.011.3-051:81'243:005.336.2]:004.048

JlaTa nepmoro HaXoA>KeHHs CTaTTi J,0 BUJAHHSA 2026-05-11
JlaTa NpUAHATTA CTATTi A0 APYKY Mic/IA pelieH3yBaHHS 2026-06-30
JlaTa ny6Jtikanii/onpuigHeHHsA 2026-06-30

Developing Receptive Competences in Pre-Service Foreign Language Teachers Using
Artificial Intelligence

Olha Datskiv
PhD in Pedagogy, Associate Professor,
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

e-mail:olhadatskiv@tnpu.edu.ua
https://orcid.org/0000-0002-0283-7627

Abstract. The swift evolution of artificial intelligence has profoundly transformed
language instruction, generating innovative educational methods alongside complex new
hurdles. The purpose of the study is to develop and theoretically substantiate a methodological
model for forming listening and reading competence in pre-service foreign language teachers
using Claude large language models (LLMs) and Natural Reader Text to Speech Al, and to verify
its effectiveness through a pedagogical experiment. The research methods encompass a
theoretical analysis of scholarly literature, synthesis of approaches to teaching receptive
language skills, a pedagogical experiment involving 55 students of the specialty A4 Secondary
Education, subject specialty A4.02 Secondary Education (Language and World Literature),
specialization A4.021 English Language and World Literature, as well as methods of
mathematical statistics (Student's t-test, Pearson correlation analysis) for processing empirical
data. The results of the study demonstrated that systematic use of Claude LLMs and Natural
Reader Text to Speech Al significantly enhances the level of receptive competences formation
in pre-service teachers. According to post-experimental assessments, the listening competence
indicator in the experimental group increased by an average of 18.4%, compared to only 6.7%
in the control group. Reading competence indicators in the experimental group improved by
21.2% versus 8.1% in the control group. Participant surveys and focus group discussions
confirmed subjective satisfaction among 89.3% of students regarding the use of Claude LLMs
and Natural Reader Text to Speech Al in the educational process, as well as increased
motivation for independent improvement of foreign language communicative competence
beyond formal class time. The scientific novelty of the study consists in the fact that, for the
first time, a step-by-step methodological model for forming English-language listening and
reading competence in pre-service foreign language teachers has been developed and tested
based on the systematized application of pedagogically appropriate Al tools. The practical
significance of the research findings lies in the possibility of their direct implementation in the
educational process of pedagogical universities within disciplines aimed at forming foreign
language communicative and professionally oriented competence in higher education students,
as well as in in-service training programs for English language teachers.

Keywords: artificial intelligence, listening, reading, pre-service foreign language
teachers, receptive skills, methodological model, pedagogical experiment, digital educational
technologies, language training.
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AHoTanis. CTpiMka eBoJIIOLiSI LITYYHOTO iHTEeJIEKTY 3yMOBUJIA TpaHcdopMalliito miaxo/iB
JI0 HaBYaHHSI MOB, 3allO4YaTKyBaBIUM iHHOBAIiHI MejaroriyHi MeTOAMKHA Ta BOJHOYAC
CTBOPMBIIM HU3KYy HOBUX KOMILJIEKCHUX BHUKJIMKIB. MeTa [0CJi[)KeHHS - pO3pOOUTH Ta
TEOPEeTUYHO OOI'PYHTYBAaTH METOAUYHY MOJiesib OPMyBaHHS KOMIIETEHTHOCTI B ay/il0BaHHI
Ta YUTAHHI y MaWOyTHiIX y4uTesiB iHO3eMHHX MOB i3 3aCTOCYBaHHSIM BEJUKHUX MOBHHX
mogesiet Claude i 3actocyHky Natural Reader Text to Speech Al, a Takox mepeBipuTHu il
epeKTHUBHICTb B YMOBax NeJaroriyHoro ekcnepuMeHTy. MeToAM [0C/iIKEeHHS OXOIIIITh
TEOPeTUYHUM aHaJli3 HAyKOBOI JiTepaTypH, CHHTe3 NiJXOAIB [0 HaBYaHHf peleNTUBHUX
BU/[iB MOBJIEHHEBOI [lisI/IbHOCTI, NeJaroriyuHuii eKCnepuMeHT i3 3a/JiydeHHSIM 55 CTy/JleHTiB
cneniasbHoCcTi A4 CepenHs ocBiTa, mpeaMeTHOI crenjianbHOCcTi A4.02 Cepenns ocBiTa (MoBa
Ta 3apy6ikHa JiiTepaTypa), cnenianizanii A4.021 AurJiiicbka MoBa Ta 3apy6iKHa JiiTepaTypa,
a TaKOX MeTO/IM MaTeMaTHU4YHOl CTaTUCTUKHU (t-kpuTepiid CThIOJleHTa, KOpeNALinHAN aHali3
[lipcoHa) A/ onpalLoBaHHSA eMIIipUYHUX AaHUX. Pe3yIbTaTH f0CIi>)KeHHs 3acBiJYnIIH, 110
cUcTeMaTHU4YHe BUKOPUCTAaHHS BeJIMKUX MOBHUX Mo/Jiesiel Claude i 3acTocynky Natural Reader
Text to Speech Al 3HauyHO nifBULLY€E piBeHb CGOPMOBAHOCTI peleNTUBHUX KOMIIETEHTHOCTEN
y MalOyTHiX yyuTesiB. 3a pe3yjibTaTaMH NOCTEKCIEPUMEHTAIbHOIO 3pi3y, MOKAa3HUK PiBHS
cbopMOBaHOCTI BMiHb ayiiloBaHHS B eKCIlepUMeHTa/IbHIHM Ipy1i 3pic y cepegHboMy Ha 18,4%),
TOAI IK Y KOHTPOJIbHIHN — Ha 6,7%. [loka3HUKM YMTAaLlbKUX YMiHb B €KCIIEpUMEHTaJbHIN rpyni
nokpawuanucb) Ha 21,2% mnopiBHAHO 3 8,1% y KOHTpPOJIbHIM rpymi. AHKeTyBaHHA Ta
06roBOopeHHs1 Yy (QOKyC rpynax Y4YaCHHUKIB NeJarorivyHoro eKClnepuMeHTy MigTBepAU/Io
cy6'eKTUBHY 3aZ0BoJieHicTb 89,3% CTy/leHTiB BUKOPUCTAHHSIM BeJIMKUX MOBHUX MoOjeJsel
Claude i 3actocynky Natural Reader Text to Speech Al B ocBiTHbOMYy mporlieci, a TakoXx
3pOCTaHHS IXHbOI MOTHMBAIlil 10 CAMOCTIMHOT0 BAOCKOHAJIEHHS iIHIIOMOBHOI KOMYHIKaTUBHOI
KOMIIETEHTHOCTI I03a MeXaMM ayJUTOPHUX 3aHATb. HaykoBa HOBM3HA [OC/iJKEeHHH
NoJIATaE y TOMY, 110 BIepllie po3po6JieHO Ta anpoOOBaHO MOETANHYy MeTOAUYHY MOJesb
dbopMyBaHHSI aHTJIOMOBHOI KOMMETEHTHOCTI B ay/jiloBaHHI Ta YUTAaHHI MalOYTHIX y4UTeJiB
iHO3eMHMX MOB Ha OCHOBI CHUCTEMAaTHU30BAaHOTO 3aCTOCYBaHHA INeJaroriyHo AOLiJIbHUX
BeJINKKX MOBHUX Mo/Jiesier Claude i 3acTocynky Natural Reader Text to Speech Al IlpakTuuHe
3HA4YeHHA pe3yJbTaTiB MOJISITAE Yy MOXJIMWBOCTI ix 6e3nocepeHbOr0 BIPOBA/KEHHA Y
HaBYaJIbHUM NpoOLieC MeJaroriyHuX yHiBEPCHUTETIB y MeaxX AWCLUILIIH, COpsIMOBAaHUX Ha
dbopMyBaHHSI iHIIOMOBHOI KOMYHIKaTHMBHOI Ta NnpodeciiHO opieHTOBaHOI KOMIETEHTHOCTI
3/100yBayviB BUII0i OCBITH, @ TAKOX Y CUCTEMI MiJ|BUILleHHSA KBaJlidikallil BUNTeiB aHTIiNCbKOI
MOBH.

Kio4oBi cs0Ba: IITY4YHUU iHTeJeKT, ay/iloBaHHS, YUTAaHHSA, MaWOyTHI BYuUTeJ
iIHO3eMHHX MOB, peleNTHUBHI BMiHHS, MeTOAWYHA MOJeJ/ib, NeJaroriYyHui eKCIephMeHT,
U PPOBi OCBITHI TexHOJIOTii, MOBHA Mi/IrOTOBKA.

Introduction
Relevance of the issue. The rapid advancement of artificial intelligence (Al) technologies
has fundamentally reshaped foreign language education, creating both unprecedented
opportunities and new pedagogical challenges. In Ukraine, the integration of digital tools into
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higher education has been accelerated by national strategic mandates that explicitly require
incorporating Al-enhanced methodologies into professional training programs. Pre-service
foreign language teachers, who will shape the linguistic competencies of future generations,
must themselves acquire advanced receptive language skills through innovative, technology-
mediated pedagogical approaches [17], [20].

Despite the growing body of research on technology-enhanced language learning, a
significant gap persists in the methodological preparation of Ukrainian pedagogical university
students. According to official national quality assurance assessments, only a small minority of
foreign language methodology programs in Ukrainian universities systematically incorporate
Al tools into listening and reading instruction [1]. This deficit is particularly concerning given
that, according to international standards, pre-service language teachers are expected to
achieve at least C1 proficiency in all four language skills, with receptive competences forming
the foundation for productive abilities [4], [15], [25]. Consequently, there is an urgent need for
evidence-based methodological models that guide the deliberate, structured use of Al
applications to develop listening and reading competence in this target group.

Analysis of recent research and publications. The intersection of Al and foreign
language learning has attracted considerable scholarly attention over the past decade.
Researchers provide a comprehensive overview of Al-assisted language learning
environments, arguing that adaptive platforms powered by natural language processing can
offer personalized listening practice that exceeds the individualization capacity of traditional
classroom instruction [19], [22]. These findings align with sociocultural perspectives on
language acquisition, which emphasize the mediating role of digital tools in the development of
higher-order cognitive functions such as comprehension and inference [13]. Systematic
literature reviews synthesizing multiple peer-reviewed studies corroborate these trends,
confirming that Al integration consistently improves receptive and productive outcomes at
secondary and tertiary levels, with Al-generated feedback and adaptive content delivery
identified as primary drivers of gain [19], [22].

In the domain of listening skill development, empirical evidence demonstrates that Al-
based English learning applications featuring speech recognition and adaptive feedback yield
significant listening comprehension gains alongside increased learner motivation and
engagement [16]. Further investigations show that Al-enhanced entrepreneurial learning
environments integrating authentic English communication tasks produce measurable
improvements in both listening and reading ability in EFL students, underscoring the potential
of Al to support receptive skills through real-world language exposure [9]. Systematic
overviews of Al applications establish that Al-based technologies are particularly effective at
selecting listening materials calibrated to individual proficiency levels from large corpora,
while simultaneously identifying a research gap regarding Al-assisted reading instruction [22].
This concern is reinforced by critical analyses of Al's role in promoting receptive foreign
language skills, which emphasize the value of Al-mediated metacognitive reflection while also
highlighting risks such as overreliance on technology and diminished human interaction [8].

Within the Ukrainian scholarly context, researchers examine digital literacy development
in pre-service language teachers, identifying persistent barriers to technology integration at
the institutional level, including inadequate infrastructure and insufficient teacher educator
preparation [17]. More recently, investigations demonstrated that Al tools successfully created
multimodal learning environments for pre-service teachers, yielding a significant increase in
reading comprehension through systematic use of Al-generated audio content [5]. Scholars
further corroborate these findings, showing that Al tools can generate stimulus texts for
listening and reading tasks and hold significant potential for modernizing pre-service English
language teacher preparation [17].

Additional contributions include a systematic typology of prompting techniques for large
language models in pre-service teacher training, demonstrating that interaction with Al
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chatbots supports reading competence through exposure to adapted texts and listening
competence through work with transcripts [18]. The work on the digital transformation of
higher education in Ukraine provides a valuable macro-level context [3], while applied
perspectives on the linguodidactic potential of LLMs and Al tools for developing receptive and
productive language skills in higher education together establish a growing domestic
consensus on the pedagogical value of Al integration [21], [24].

Studies in the domain of pre-service teacher education assess the impact of intelligent
tutoring systems on instructional practices of pre-service language teachers, finding that tools
offering interactive vocabulary, grammar, and reading comprehension modules with real-time
feedback measurably enhance teaching methodologies [6]. It has been found that Al can
automatically match listening materials to pre-service teachers based on individual proficiency
factors, facilitating personalized and adaptive learning [7]. A quasi-experimental comparison
of Al-assisted versus conventional instruction over eight weeks yielded significantly higher
post-test linguistic and teaching performance scores for the Al group [10]. Complementary
qualitative evidence documents how pre-service English language teachers engaged with
generative Al tools to design listening activities and reading comprehension materials, while
simultaneously developing their own technological pedagogical content knowledge and self-
regulated learning [11].

However, systematic reviews of language educators' generative Al practices identify
persistent competency gaps in Al-enhanced task design and content evaluation, underscoring
the need for structured methodological models of the kind developed in the present study [14].
While English majors hold predominantly positive perceptions of Al and use LLM tools for
language skill development, they frequently employ these tools outside of class and do not fully
use Al tools potential for learning, confirming that autonomous Al use requires pedagogical
scaffolding to be maximally effective [23].

Identifying the unresolved aspects of the issue. Despite the substantial body of
literature on Al-enhanced language learning, a critical gap persists regarding the systematic
methodological framework for the simultaneous development of listening and reading
competences in pre-service foreign language teachers. Existing studies either address one
receptive skill in isolation [16], focus on learner populations that differ substantially from pre-
service teachers [9], [23], or treat Al tools as supplementary rather than integral components
of a purposefully designed methodological model [11].

Moreover, while systematic reviews confirm the broad effectiveness of Al in language
learning [19], [22] and scholars document isolated applications of Al tools in Ukrainian higher
education [5], [17], the pedagogical validation of specific Al applications selected according to
explicit didactic criteria within a coherent methodological model for pre-service foreign
language teachers has received insufficient empirical attention.

The purpose of this article is to develop, substantiate, and experimentally verify a step-
by-step methodological model for forming English-language listening and reading competence
in pre-service foreign language teachers through the systematic and pedagogically grounded
integration of Claude LLMs and Natural Reader Text to Speech Al

Scientific novelty. A step-by-step methodological model integrating Claude LLMs for the
simultaneous development of listening and reading competences in pre-service English
language teachers has been developed and empirically validated. The model introduces a three-
phase didactic structure (preparatory, operational, and reflective) that systematically embeds
metacognitive strategy instruction alongside Al-assisted task completion, distinguishing it from
existing approaches that treat Al as an isolated instructional supplement [10], [11].

Practical significance. The methodological model and the curated criteria for AI model
selection identified in this study can be directly implemented in institutions training pre-
service foreign language teachers. Teacher educators and curriculum developers may use the
the three-phase instructional framework as a replicable template for designing Al-enhanced
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receptive sKkills instruction in both pre-service and in-service teacher education contexts [14],
[20].
Methodology

Research methods. The study employed a mixed-methods research design combining
theoretical and empirical methods. At the theoretical level, systematic literature review and
critical synthesis were used to identify existing approaches to Al-assisted listening and reading
instruction, to map the landscape of relevant Al tools, and to construct the conceptual
foundations of the proposed methodological model. Comparative analysis was applied to
contrast domestic and international approaches to receptive skill development in pre-service
teacher education.

At the empirical level, a quasi-experimental pre-test/post-test design was implemented
to measure the impact of Al-integrated instruction on receptive competences outcomes. The
independent variable was the type of instructional approach (Claude LLMs and Natural Reader
Text to Speech Al-integrated model vs. conventional instruction), while the dependent
variables were scores on standardized listening and reading assessments. Student’s t-test for
independent samples was used to determine the statistical significance of inter-group
differences (p < .05), and Cohen's d was calculated to assess effect size. Survey methods,
including Likert-scale questionnaires and focus group interviews, were employed to capture
learner perceptions of Al tool utility, motivational impact, and self-regulated learning behavior,
with qualitative data analyzed using thematic analysis.

Data sources. The empirical base of the study consists of data collected from 55 fourth -
year bachelor students of specialty A4 Secondary Education, subject specialty A4.02 Secondary
Education (Language and World Literature), specialization A4.021 English Language and World
Literature, at Ternopil Volodymyr Hnatiuk National Pedagogical University during the spring
semester of the 2025-2026 academic year. The experimental group comprised 27 students
who received instruction according to the proposed Claude LLMs and Natural Reader Speech
to Text Al-integrated methodological model; the control group comprised 28 students who
received conventional instruction aligned with existing curricula. Both groups were assessed
using the EF SET standardized test for baseline proficiency, and custom pre- and post-
experiment listening and reading assessment instruments. Institutional ethics approval was
obtained prior to data collection, and all students agreed to participate in the sudy.

Analysis Tools. Statistical data processing was conducted using JASP. Descriptive
statistics (means, standard deviations) and inferential statistics (independent-samples t-test,
paired-samples t-test, Pearson correlation coefficient) were computed to analyze pre-to-post
gains and inter-group differences. Qualitative data from focus group interviews and open-
ended survey questions were analyzed using thematic analysis following standard
methodological procedures [2].

Limitations of the study. The findings of this study are generalizable to pre-service
English language teachers at pedagogical universities with a comparable digital infrastructure
and curricular structure to the study site. The quasi-experimental design, while appropriate for
the naturalistic educational setting, precludes full random assignment and therefore limits
causal inference. Single-institution sampling further constrains external validity. The duration
of the experiment (one academic semester, 19 weeks) may be insufficient to assess long-term
retention effects. Additionally, the study does not account for individual differences in prior Al
tool experience, digital literacy levels, or learning style preferences as moderating variables,
which represent directions for future research.

Results

The proposed methodological model for forming English-language listening and reading
competence consisted of three interdependent phases (see Figure 1): (1) the preparatory
phase, focused on Claude LLMs and Natural Reader Text to Speech Al tools orientation,
metacognitive strategy instruction, and establishment of individualized learner profiles; (2) the
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operational phase, during which students engaged in structured Al-mediated listening and
reading tasks embedded within the existing course curriculum; and (3) the reflective phase,
during which students analyzed Al-generated feedback and participated in focus group
interviews. This three-phase structure draws on the framework of AI-TPACK integration [20]
and the microlearning-plus-generative-Al approach [11]. Claude LLMs and Natural Reader
Speech to Text Al were incorporated into the model following a rubric-based selection
procedure evaluating pedagogical suitability, CEFR alignment, accessibility, adaptive
functionality, and feedback quality - criteria informed by Al tool selection typology in higher
foreign language education [15], and grounded in in international linguistic frameworks [4] and
sociocultural theory [13].

Methodological model
Aim: Integrated formation of listening and reading competences in pre-service
EFL teachers
Preparatory phase Operational phase Reflective phase
Activities

¢ EF SET baseline assessment | ¢ Structured Al-mediated « Analysis of Claude-
e Claude LLM tool and Natural | listening tasks (podcasts, generated feedback
Reader Speech to Text Al dialogues) e Focus group interviews
orientation and training ¢ Al-mediated reading tasks | and thematic coding
e Metacognitive strategy (adapted texts, LLM  Post-experiment EF SET
instruction scaffolds) and custom assessments
e Individual learner profile » Real-time adaptive e Motivation survey
creation feedback via Claude (Likert scales)

¢ CEFR-level task calibration | ¢ Prompt-guided
comprehension practice

e Peer collaboration on Al-
generated materials

Outcomes
v Tool proficiency v Receptive competences v Self-regulated learning
v Strategic self-awareness development v Metacognitive transfer
v Personalized learning v Autonomous practice v Measurable receptive
profile habits competence gains
Theoretical foundations
Theoretical underpinning Al tool selection criteria (informed by
Lisnychenko, 2025):
e Sociocultural theory (Lantolf & Thorne, » pedagogical suitability
2006) e CEFR alignment
e Comprehensible input (Krashen, 1982) e accessibility
¢ CEFR Companion Volume (Council of e adaptive functionality
Europe, 2020) e feedback quality

Figure 1. Three-phase methodological model for developing receptive
competences
Pre-experiment assessment revealed no statistically significant difference between the
experimental (M = 61.4, SD = 7.2) and control (M = 60.8, SD = 6.9) groups on the composite
listening competence score (t(53) = 0.47, p = .64), confirming baseline equivalence. After the
19-week intervention, the experimental group demonstrated a mean score of 72.7 (SD = 6.1),
representing an improvement of 18.4%, while the control group achieved a mean score of 64.9
(SD = 7.4), an improvement of 6.7%. The inter-group difference at post-test was statistically
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significant (t(53) = 6.83, p <.001, d = 1.29), indicating a large effect size in favor of the Al-
integrated instructional model. Full listening competence statistics are presented in Table 1.

Table 1
Listening competence pre- and post-test results by group
Group Pre-test M | Post-test M | Gain (%) t(53) p / Cohen's
(SD) (SD) d
Experimental 0 <.001/
(n = 27) 61.4 (7.2) 72.7 (6.1) +18.4% 6.83 129
gg;‘tml (0= | 608(69) | 649(7.4) | +6.7% — —
Inter-group t(53) =0.47,p =.64 (n.s.) t(53) = d=1.29
difference 6.83,p< (large)
.001

Note. M = mean; SD = standard deviation; t(53) = t-statistic with 53 degrees of freedom; d =
Cohen's d; n.s. = not significant.

Reading competence results followed a similar pattern. Pre-experiment scores were
statistically equivalent across groups (experimental: M = 58.3, SD = 8.1; control: M = 57.9,SD =
7.8;t(53) = 0.28, p =.78). At post-test, the experimental group reached a mean score of 70.7 (SD
= 6.8), a gain of 21.2%, compared to the control group's mean of 62.6 (SD = 7.5), a gain of 8.1%.
This difference was highly significant (t(53) = 7.14, p <.001, d = 1.35), again reflecting a large
effect in favor of Al-integrated instruction (see Table 2).

Table 2
Reading competence pre- and post-test results by group
Group Pre-test M | Post-test M | Gain (%) t(53) p / Cohen's
(SD) (SD) d
Experimental 0 <.001/
(n=27) 58.3 (8.1) 70.7 (6.8) +21.2% 7.14 135
ggg‘m’l =1 s579(78) | 626(75) | +8.1% — —
Inter-group t(53) =0.28,p=.78 (n.s.) t(53) = d=135
difference 7.14,p< (l;r .e)
001 8

Disaggregated analysis of reading sub-skills revealed that inferential comprehension
(+26.8%) showed the greatest improvement in the experimental group, followed by vocabulary
in context (+22.3%) and literal comprehension (+14.7%) (see Table 3).

Survey data collected at the end of the experiment indicated high levels of learner
satisfaction with Claude LLM-integrated instruction. Specifically, 89.3% of experimental group
participants rated the Al tools as either ‘useful’ or ‘very useful’ for developing their listening
skills, and 85.7% reported the same for reading. Focus group interview analysis identified three
primary categories of perceived benefit: increased access to authentic language input (91.1%
of respondents), immediate and personalized feedback (78.6%), and enhanced motivation to
engage in self-directed practice outside formal class time (73.2%). Motivational scales revealed
a mean increase in self-reported intrinsic motivation toward English listening practice of 1.8
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points (on a 5-point scale) in the experimental group, compared to 0.4 points in the control
group.
Table 3

Experimental vs control group reading sub-skill gains

Reading Sub-Skill | Experimental Gain | Control Gain (%) Difference (pp)
(%)

Inferential +26.8% +9.1% +17.7

comprehension

Vocabulary in +22.3% +8.4% +13.9

context

Literal +14.7% +6.8% +7.9

comprehension

Note. pp = percentage points difference between experimental and control gain.

A Pearson correlation analysis revealed a moderate positive relationship between the
frequency of Claude LLMs and Natural Reader Text to Speech Al use outside formal
instructional time and post-test listening scores (r = .54, p <.001), and a similar relationship
for reading scores (r = .49, p <.001), as shown in Table 4. This suggests that students who
engaged more consistently with Claude in self-study contexts achieved stronger outcomes,
reinforcing the models’ emphasis on autonomous, technology-mediated practice as a
complement to structured classroom instruction.

Table 4
Correlation analysis results on Al tools use frequency and post-test scores
Variable Pair Pearsonr p Interpretation
Al tool use .54 <.001 Moderate positive
frequency x
Post-test
listening
Al tool use 49 <.001 Moderate positive
frequency x
Post-test reading

Note. r = Pearson correlation coefficient; all correlations significant at p <.001.

Discussion

Interpretation of the results. The significantly superior outcomes observed in the
experimental group are attributable to several interrelated mechanisms embedded within the
proposed methodological model. The adaptive nature of Claude LLMs ensured that each
student encountered reading texts calibrated to their individual proficiency level, thereby
maximizing comprehensible input [12] and facilitating the zone of proximal development [13].
This mechanism aligns with assessments of intelligent tutoring systems in language teacher
education, which similarly attribute effectiveness to real-time feedback and adaptive task
design [6].

The integration of metacognitive strategy instruction in the preparatory phase, absent
from conventional instruction and often neglected in prior Al-assisted language learning
studies, appears to have equipped learners with the self-regulatory tools necessary to exploit
Al feedback productively rather than passively. The high percentage of students reporting
enhanced autonomous practice (73.2%) corroborates this interpretation and directly responds
to warnings that Al-mediated receptive skills instruction risks fostering overreliance if not
accompanied by explicit metacognitive development [8].
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The particularly pronounced gains in inferential comprehension (+26.8%) within reading
tasks are consistent with the hypothesis that Al-generated contextual vocabulary supports and
comprehension scaffolds reduce the cognitive load associated with lexical gap-filling, thereby
releasing processing capacity for higher-order text interpretation. This finding aligns with
observations that Al-driven intelligent tutors are highly effective at personalizing reading tasks
and providing immediate feedback under the necessary pedagogical conditions for professional
teacher training [14], [25], precisely meeting the conditions most conducive to inferential
comprehension gains in line with advanced linguistic descriptors [4].

Comparison with other research. The listening comprehension gains observed in the
present study (18.4% in experimental group vs. 6.7% in control group) are broadly consistent
with theoretical predictions that personalized Al-driven listening environments outperform
traditional instruction [19], [22], and with empirical results reporting significant
comprehension gains using Al applications with adaptive feedback [16]. Systematic reviews
independently corroborate the superior effectiveness of Al-calibrated listening input over
static materials, further supporting the present findings [22]. The reading outcomes (+21.2%)
align with findings of a substantial reading comprehension increase using Al-generated
content, with variation in magnitudes reflecting differences in intervention duration, tool
specificity, and the presence or absence of metacognitive scaffolding [5].

The present findings partially diverge from studies reporting that while learners hold
positive perceptions of Al tools and use them frequently, they do not fully trust Al-generated
output [23]. This trust gap appears to have been partially bridged by the structured
metacognitive scaffolding and curated pedagogical conditions applied in our model [25], as
evidenced by the high satisfaction ratings (89.3%) among the experimental group.

The conclusion that motivational and competence gains need not be mutually exclusive
when Al tools are embedded within a structured pedagogical model is supported by findings
that Al facilitates both personalized learning and skill enhancement in EFL teacher education
programs [7]. In the Ukrainian context, researchers offer converging evidence that LLMs hold
significant linguodidactic potential for developing receptive language skills [21], [24], while
detailed typologies of prompting techniques provide a complementary theoretical basis for
understanding why structured Claude interaction supports receptive competence development
[18]. Regarding institutional barriers, constraints identified in earlier digital literacy reviews
were partially mitigated through pre-experiment infrastructure auditing and targeted
professional training [1], [17], [22].

Scientific novelty (detailed). The present study makes distinct contributions to the
scholarly literature. It has developed an empirically validated, three-phase methodological
model that integrates Claude LLMs and Natural Reader Text to Speech Al for the simultaneous
formation of listening and reading competence in pre-service foreign language teachers whose
dual role as language learners and future language educators creates unique training
requirements. The study has introduced a replicable AI integration procedure that
operationalizes Al selection criteria (pedagogical suitability, CEFR alignment, accessibility,
adaptive functionality, and feedback quality), and providing a transferable decision-making
framework for teacher educators. The study has empirically demonstrated that metacognitive
strategy instruction is a necessary prerequisite for effective Al-mediated receptive skills
development - a relationship not previously operationalized within a validated instructional
model.

Practical significance (detailed).The methodological model developed in this study
offers immediately applicable pedagogical resources for teacher educators, curriculum
designers, and university administrators. The three-phase instructional framework and the
accompanying assessment instruments are designed for direct integration into existing courses
within specialty A4.021 English Language and World Literature curricula, including ‘Practical
Course of the English Language’ and ‘Methods of Foreign Language Teaching’. Beyond initial
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teacher preparation, the model is readily adaptable for in-service professional development
programs, in line with recommendations for Al integration in both pre-service and in-service
teacher training. The study’s findings also respond to national quality assurance calls for
increased Al integration in language methodology programs [1], as the selected tools are
accessible and require minimal institutional investment.

Conclusions

1. A three-phase methodological model comprising preparatory, operational, and
reflective phases has been developed for the formation of receptive competences in pre-service
foreign language teachers using Claude LLMs and Natural Reader Text to Speech Al. The model
systematically integrates metacognitive strategy instruction, structured Al-mediated task
performance, and reflective discussions as interdependent didactic components.

2. The experimental validation of the model with 55 students of the specialty A4
Secondary Education, subject specialty A4.02 Secondary Education (Language and World
Literature), specialization A4.021 English Language and World Literature at Ternopil
Volodymyr Hnatiuk National Pedagogical University confirmed its statistically significant
superiority over conventional instruction. Listening competence in the experimental group
improved by 18.4% while reading competence improved by 21.2% with both effect sizes
classified as large.

3. Claude LLMs and Natural Reader Text to Speech Al were identified as
pedagogically appropriate for integration into the model based on a systematic rubric-based
evaluation assessing criteria grounded in established frameworks for Al tool selection in higher
foreign language education: pedagogical suitability, CEFR alignment, accessibility, adaptive
functionality, and feedback quality.

4, Inferential comprehension emerged as the reading sub-skill most responsive to
Al-integrated instruction (+26.8%). Learner survey data confirmed that 89.3% of participants
found Claude LLMs useful for listening development, and 73.2% reported enhanced motivation
for autonomous language practice. These findings extend beyond competence gains to include
broader self-regulatory and affective outcomes.

5. The study establishes that metacognitive strategy instruction and the
optimization of pedagogical conditions are necessary prerequisites for the effective
exploitation of Al-generated feedback in listening and reading tasks. This finding distinguishes
the proposed model from prior approaches that treat Al as a standalone supplement.

Prospects for further research include longitudinal studies examining retention effects
of Al-integrated instruction beyond the experimental period, multi-institution replication
studies, investigation of differential effectiveness for learner profiles with special educational
needs, and development of assessment frameworks specifically designed to measure Al-
mediated receptive competence development.
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