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BLENDING AI AND VR TECHNOLOGIES FOR CREATING A FOREIGN
LANGUAGE LEARNING ENVIRONMENT AND DEVELOPING
COMMUNICATIVE COMPETENCE

Abstract. This study investigates the integration of artificial intelligence (and virtual
reality technologies as pedagogical tools for enhancing communicative competence and
creating a foreign language learning environment. Conducted with 35 university students, the
research employed a pre- and post-test design to measure progress across four criteria: fluency,
accuracy, lexical range, and communication. The blended use of ChatGPT, structured through
the AUTOMAT framework and immersive VR resources provided the simulation of real-life
communication experiences. The results revealed a significant improvement in overall
performance, with the mean score increasing from 12.14 to 15.50 out of 20. The findings prove
that combining Al and VR technologies offers effective conditions for creating a foreign
language learning environment and serves as a promising approach for communicative
language teaching in higher education.
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Introduction

The English language plays a vital role in education and has become essential in
developing a shared understanding of global cultures and perspectives (Chaiyasat & Intakaew,
2023). In Kazakhstan, effective English language education serves as a foundation for fostering
cross-cultural understanding, facilitating international cooperation and enhancing a nation’s
competitiveness in the global arena (Kunanbayeva, 2013). Thus, English serves as both a
medium of academic communication and an instrument for accessing international knowledge,
research, and professional mobility. The State Compulsory Standard of Higher and
Postgraduate Education outlines clear expectations for the development of students’ functional
level of communicative competence across academic, professional, interpersonal, and
intercultural domains (MoSHE RK, 2022).

However, despite these clearly formulated requirements, one of the most persistent
challenges in non-English-speaking countries is the limited exposure to an authentic language
environment, resulting in restricted opportunities for students to engage in the target language.
Consequently, the creation of a pedagogically modelled foreign language learning environment
(FLLE) becomes essential for supporting communicative competence development, especially
in contexts where interaction with native speakers is scarce.

As noted by Furmanova (2014), the language environment consists of two key
components: the instructional and illustrative materials used by the teacher to immerse students
in the linguistic and cultural reality of the target language and communicative interaction
carried out in the target language during classroom activities.
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Poholkov and Goryanova (2022) conceptualize the language environment as a didactic
system of pedagogically organized conditions that stimulate communicative competence
development and compensate for the absence of natural linguistic surroundings.

Kazakhstani scholars similarly emphasize that such an environment does not arise
spontaneously and must therefore be intentionally designed. Ermekbayeva (2020) argues that
limited exposure to authentic linguistic context slows learners’ transition from reproductive to
productive language use, making it necessary to design an environment enriched with
meaningful communicative tasks, multimodal resources and opportunities for dialogic
interaction. Akhmedova (2014) likewise maintains that modelling a realistically functioning
information and linguistic space is one that ensures continuous immersion both during
classroom instruction and in extracurricular contexts and serves as a crucial mechanism for
mastering a non-native language.

Overall, these theoretical perspectives demonstrate that the creation of a pedagogically
grounded FLLE is a necessary precondition for developing communicative competence in
contexts where natural immersion is limited or absent.

Building on this understanding, blending Al and VR technologies offers a particularly
promising solution. Al-powered conversational tools can simulate the main elements of real
communication by offering context relevant interaction, helpful guidance, and ongoing
feedback that adapts to each student’s level. VR technologies, in turn, provide immersive and
realistic settings that mirror everyday, academic, and professional communication. When
combined, Al and VR create a learning space that closely resembles natural language
immersion, encourages active participation and supports the sustained development of
communicative competence.

Therefore, the integration of Al and VR technologies represents a theoretically grounded
and practically significant approach to addressing the challenge of limited linguistic exposure
in the Kazakhstani educational context. This study aims to examine how Al-driven interaction
and VR-based immersion can support the creation of an effective FLLE and contribute to the
development of students’ communicative competence.

Literature Review

The theoretical framework of communicative competence proposed by Canale and Swain
(1980) encompasses not only grammatical accuracy but also includes the ability to choose
appropriate language in different situations, understand connected speech and apply strategies
when communication becomes difficult. As Richards (2006) points out, learners need to be
engaged in communicative activities that help them practice speaking, listening, reading,
writing and even thinking in a natural way so that these components can develop together.

Developing these skills, however, can be difficult in traditional classroom settings.
Nunan (1991) notes that, although teachers try to create activities that feel authentic, the
classroom itself is never fully “real” because genuine communication is unpredictable and
cannot be completely recreated in a controlled learning environment. As a result, students often
receive only limited opportunities to practice language in situations that resemble real
communication.

A similar idea is supported by Lou (2025), who argues that traditional methods lack the
immersive and interactive qualities necessary for developing real-world communicative skills.
These limitations highlight the need for tools and approaches that can offer more realistic,
interactive and meaningful practice. Such conditions can be simulated with the help of well-
designed Al-based learning and VR environments.

Ma (2021) believes that VR technology can be a useful tool for teachers implementing
immersive teaching. It creates a genuine, immersive learning environment that transcends time
and space, allowing students to acquire new knowledge in a new “real” setting.
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Additional support was seen in the research of Ayasheva and Nurkenova (2025).
According to them, VR technologies create opportunities for modeling real speech situations,
which contributes to the development of practical communication skills.

According to Lou (2025), VR has become an influential tool in language education
because it creates immersive and engaging conditions that support real communication
practice. The study examined how students develop English language skills in VR
environments and found that immersive tasks helped to improve learners’ listening, speaking
and overall communication ability.

Another advantage of VR technology is its engaging nature and interactive features that
make the learning process more appealing for students, which result in better speaking skills
(Lu, 2025).

Similarly, Devitska (2019) notes that one of the most valuable uses of VR technology is
its ability to imitate the socio-cultural reality of the target language. The scholar highlights the
importance of virtual presence, explaining that VR creates an immediate, interactive setting in
which learners feel connected to both the moment and the surrounding environment. The author
also emphasizes that Al tools enhance these VR environments by influencing not only audio
and visual perception but also enabling interaction, which contributes to more effective
language and culture acquisition.

The learning process may now be interactively organized and students’ communicative
competences can be developed with the help of Al technologies (Perez & Roberts, 2021). In
this regard, Al, particularly in the form of voice recognition software and automated dialogue-
generating models like ChatGPT, presents a new frontier in addressing the communicative
gap in language education. Conversational Al tools can function as interactive agents,
capable of engaging in contextually relevant conversation, correcting learners’ errors,
modelling nativelike responses and adapting to learners’ levels.

Both technologies have demonstrated considerable potential for enhancing learners’
engagement and linguistic performance. However, the blending of Al and VR holds the greatest
promise for creating effective FLLE conducive to the development of communicative
competence. For instance, in the study of Tobias et al. (2025), the experimental group students
were offered training through Meta Quest 3 headsets and the Virtual Speech platform. Criteria
such as speaking speed, eye contact, listenability, filler words, substance and body language
were used to assess communication abilities. Significant progress was made by the
experimental group, demonstrating the effectiveness of the created learning environment.
According to these findings, Al and VR can improve learning outcomes by providing engaging
experiences and real-time feedback.

Another research work describes an Al-powered language learning system that blends
gamification and immersive VR technology to investigate different methods in language
instruction. The system was created for learners of Japanese and recreates a virtual version of
Tokyo, where users can communicate with Al-driven characters, buy items in shops and ask
for directions. By placing students in everyday situations, it helps them to develop practical
communication skills and provides useful vocabulary support and immediate feedback. The
program also strengthens language learning by offering contextualized conversations and
adjusting the difficulty of tasks and vocabulary depending on the learner’s progress. The study
showed that students became more motivated and demonstrated noticeable improvements in
their language proficiency (Zhang, 2025).

Moreover, Godwin-Jones (2025) states that Al-powered VR is probably going to have a
significant impact on language acquisition in the long run, offering learners fascinating new
options and encouraging educators to reconsider conventional methods of instruction. Such
prospects provide a compelling rationale for further research into the pedagogical applications
of these technologies.
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Despite the growing interest in AI and VR technologies in language education, their
effectiveness is not always consistent and remains subject to ongoing debate. For example,
Makransky et al. (2021) demonstrated that while immersive VR environments significantly
increase learners’ engagement, motivation, and sense of presence, they do not necessarily lead
to improved learning outcomes compared to less immersive formats. Similarly, Yu et al. (2025)
found that higher levels of immersion do not automatically result in better knowledge
acquisition, as the effectiveness of VR depends on instructional design and the type of learning
outcomes targeted.

In addition to VR-related limitations, the use of Al in education also raises important
concerns. Klimova and Pikhart (2025) emphasize that although Al tools offer opportunities for
personalized and interactive learning, their excessive use may lead to digital fatigue,
technostress and reduced face-to-face communication. Such tendencies may negatively affect
students’ interpersonal skills and emotional intelligence, potentially resulting in social
isolation.

All these findings suggest that the pedagogical value of Al and VR technologies is not
determined solely by their technological capabilities but largely depends on how they are
integrated into the learning process. This highlights the need for structured and pedagogically
grounded approaches to their implementation.

In this regard, beyond its theoretical contribution, this study offers important practical
implications for language education. The proposed AI-VR framework can be applied to design
authentic, context-rich learning experiences that replicate real-life scenarios, which will be
particularly useful for educators and scholars involved in advancing foreign language education
in Kazakhstan and worldwide.

Materials and Methods

The study employed a pre-test—post-test design with a single group of 35 participants.
All students were exposed to the Al- and VR-enhanced instructional intervention, and their
communicative performance was assessed at two stages: prior to and following the
intervention.

The intervention was conducted over a 15-week instructional period. During this time,
students regularly engaged in Al-mediated communicative activities, including constructing
dialogues and participating in interactive tasks using ChatGPT (GPT-4 model, OpenAl). To
enhance contextualization and support deeper engagement, immersive virtual environments
were integrated into the learning process. These environments provided situational contexts
that encouraged more meaningful interaction and facilitated the development of
communicative competence. This design made it possible to track the dynamics of students’
performance over time and to identify measurable progress in communicative skills as a result
of the implemented instructional approach.

Research design. The study employed a pre-test—post-test design with a single group of
participants. All students were exposed to the Al- and VR-enhanced instructional intervention,
and their performance before and after the intervention was compared. Such a design allows
for clearly tracking the dynamics of students’ communicative competence and identifying
measurable progress within the group over time. The chosen methodology prioritizes
accessibility, using widely available digital tools that do not require specialized equipment,
thereby facilitating practical implementation in diverse educational contexts, including tertiary
education institutions in Kazakhstan. In this study, VR is understood in a broader pedagogical
sense as the use of interactive virtual environments that simulate real-life communicative
contexts. The tools employed (e.g., Google Earth, 360 Cities, and The Secret Door) provide
visual and situational immersion without the use of specialized hardware such as head-mounted
displays.
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Accordingly, the study focuses on accessible forms of virtual immersion that support
communicative practice, rather than fully immersive VR systems.

Objectives. The primary aim of this research is to assess the effectiveness of Al- and VR-
enhanced learning activities in fostering communicative competence among university
students and determine their role in creating an FLLE in university classrooms.

Participants. The study involved a group of students of Pavlodar Pedagogical University
named after Alkey Margulan, with a total of 35 participants. The experimental group received
instruction integrating Al and VR technologies. All participants were comparable in terms of
their general English proficiency level, academic background, and age range, ensuring the
reliability of the results. The participation in the experiment was voluntary, and students were
informed about the research objectives prior to data collection.

Instruments. To carry out the intervention, particular attention was given to the use of the
AUTOMAT framework, which served as the foundation for designing structured prompts
provided to students. Within this framework, ChatGPT was employed to facilitate dialogic
interaction and conversational practice, enabling students to engage in simulated real-life
communication even in the absence of native speakers. At the same time, immersive
technologies such as Google Earth, 360 cities and the Secret Door were utilized to create
authentic environments. Additionally, to evaluate the students' communicative abilities, a
grading rubric was adapted and modified on the basis of earlier rubrics (Vercellotti &
McCormick, 2021; Kanoksilpatham & Takrudkaew, 2025). The 20-point rubric evaluates four
elements: fluency, accuracy, lexical range and communication. Each is scored on a five-band
scale (table 1).

Table 1
Scoring rubric to evaluate student’ interaction
Criteria 5 4 3 2 1

Fluency Speaks Speaks with one | Speaks  with | Speaks  with | Speaks  with
smoothly, with | or two pauses | some pauses | frequent pauses | many pauses
no pauses | and/or and/or and/or and/or
and/or hesitations hesitations hesitations hesitations
hesitations. which do not | which which  often | which severely

affect sometimes affect affect
understanding. | affect understanding. | understanding.
understanding.

Accuracy Accurate Accurate Fairly accurate | Inaccurate Major
grammar with | grammar with | grammar with | grammar with | inaccuracies in
no errors. | only minor | some frequent grammar that
Sentences are | errors, which do | noticeable mistakes, severely
well-structured | not impede | errors, which | which  often | impede
and correct. communication. | sometimes impede communication

impede communication
communication

Lexical range Uses a wide | Uses a good | Uses a limited | Uses a limited | Uses only basic
range of | range of | range of | range of | vocabulary,
vocabulary, vocabulary, vocabulary, vocabulary, with no
including most | including including some | including a few | evidence of
of the recently | several recently | of the recently | or no recently | recently
introduced introduced introduced introduced introduced
words/phrase words/phrase words/phrase words/phrase words/phrase
from the unit. | from the unit. | from the unit. | from the unit. | from the unit.
Vocabulary fits | Vocabulary Vocabulary Vocabulary Vocabulary
the context. generally  fits | sometimes fits | often does not | does not fit the

the context. the context. fit the context. | context.

Communication | Actively keeps | Mostly  keeps | Sometimes Rarely keeps | Cannot  keep
the the keeps the | the the
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conversation
going
asking
answering
questions.
Speaks with a
natural and
fluent rhythm.
Demonstrates
interest in the
interlocutor’s
responses and
maintains good
eye contact.

by
and

conversation
going
answering
questions
sometimes
asking
Speaks
naturally.
Demonstrates
interest in the
interlocutor’s
responses  and
maintains good
eye contact.

by
and

back.
quite

conversation
going, but often
gives short
answers. Eye
contact and
interest in the
interlocutor’s
responses  are
inconsistent.

conversation
going;  gives
very short

answers, avoids
eye contact and
hardly
demonstrates
interest in the
interlocutor’s
responses.

conversation
going;  gives
one-word
answers or
stays silent,
avoids eye
contact and
doesn’t
demonstrate

interest in the
interlocutor’s
responses.

Procedure. The experimental procedure was organized in three consecutive stages (pre-
test, intervention, post-test) to ensure systematic evaluation of students’ communicative
competence.

Pre-test stage. At the beginning of the experiment, students’ communicative competence
was measured through an oral interaction task. Each participant engaged in a structured
dialogue that was evaluated according to predetermined criteria (fluency, accuracy, lexical
range and the ability to maintain interaction). This assessment established the baseline level of
communicative skills prior to the intervention.

Intervention stage. In the second stage, students participated in a series of instructional
sessions designed to enhance their communicative competence. During these classes, they were
introduced to the AUTOMAT framework as a guiding structure for generating prompts in
ChatGPT. This framework allowed students to create coherent dialogues and polylogues while
engaging in conversational practice with Al

The AUTOMAT framework, originally introduced and popularized by M. Vogel (2024)
in his practical guide on prompt engineering, allows a structured approach to designing
effective prompts. Its application in the present study ensured consistency in prompt
formulation and provided students with a step-by-step guide for engaging in authentic, goal-
oriented conversations with ChatGPT. The detailed breakdown of the acronym AUTOMAT is
illustrated in Figure 1.

Figure 1
The description of the AUTOMAT acronym components

AlUlTROMIALT

Act as User Targeted Output Modal Atypical Topic
(Bot Persona Action Definition | Tonality / cases Whitelist-

Persona) | |(Audience) Style ing

Define Describe | | Useclear | = Describe Define State Focus
the bot's audience verbs the the way specific on
persona and their to define desired the modal | | use cases specific

clearly knowledge | | what the output should not topics

level Al should in detail convey covered
briefly do the by the
message | |other steps

In practice, this involves defining the assistant’s role (A), who it’s interacting with (U),
the purpose of the interaction (T), what information it should deliver (O), how it should
communicate (M), how to handle unusual situations (A), and what topics are relevant (T). Such
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a structure guarantees clarity, consistency, and pedagogical efficiency when using ChatGPT as
a tool for language learning.

Following the introduction of the AUTOMAT framework, the experimental activities
were designed to integrate its application into practical classroom sessions. Within the thematic
unit, the students were provided with a set of vocabulary words and key phrases directly related
to the topic. Prior to the experimental task, systematic preparatory work was conducted: the
target vocabulary was introduced, practiced, and reinforced through a range of lexical,
grammatical and pronunciation exercises. This ensured that students acquired not only the
semantic understanding of the terms but also the ability to apply them in communicative
contexts. For instance, as part of the “Health and Medicine” module, students were required to
construct a dialogue with ChatGPT on the topic “At the Doctor’s Office” employing the
previously practiced vocabulary such as fo feel unwell, to have a fever, to examine, symptoms,
to take one’s pulse and temperature, to take one’s blood pressure, to ache, to prescribe
medication, side-effects, tablets/pills, treatment options, to have some more tests, get better,
(to have) a check-up. The example of the prompt is given in table 2:

Table 2
A sample prompt constructed on the basis of the AUTOMAT framework

You should act as a family doctor in a medical consultation (A). The student will act as a patient
describing his/her health problems (U). Generate a role-play dialogue between a doctor and a patient, help the
student to practice vocabulary related to Health and Medicine such as to feel unwell, to have a fever, to examine,
symptoms, to take one’s pulse and temperature, to take one’s blood pressure, to ache, to prescribe medication,
side-effects, tablets/pills, treatment options, to have some more tests, get better, (to have) a check-up (but not
necessarily in this order). Check if the student uses medical vocabulary correctly, applies proper grammar, and
keeps the dialogue coherent (T). The doctor should ask questions, provide advice, and simulate an authentic
medical interaction (O). The doctor is polite, professional, empathetic, and supportive (M). If the student
struggles to continue the dialogue, help him/her to move forward (A). ChatGPT must pause after each turn and
wait for the student’s real-time response before proceeding. All speakers should have about the same
contribution to the conversation. Talk only about Health and Medicine contents, nothing else (T).

Table 3 presents one of the variants of a dialogue generated on the basis of the above-
mentioned prompt. This dialogue illustrates how the prompt can be operationalized in practice.

Table 3
A sample dialogue generated by ChatGPT

ChatGPT (doctor): Good morning. What brings you here today?

Student (patient): Good morning, doctor. I feel unwell. 1 have tiredness and sometimes feel dizzy.
ChatGPT (doctor): Could you describe your symptoms more precisely?

Student (patient): Yes, I have a cough, a sore throat, and I /ad a fever last night.

ChatGPT: I see. Let me fake your temperature... It is 38.5°C. 1 will also fake your pulse and blood
pressure. Your pulse is a bit fast, and your blood pressure is slightly low.

Student: Oh, that sounds serious. Could you examine my throat? It aches.

ChatGPT: Please open your mouth and say “ah”.

Student: Ah.

ChatGPT: Your throat looks inflamed. I think it may be a viral infection. To confirm, I suggest to have
some more tests.

Student: A blood test or something?

ChatGPT: Yes, [ recommend you get some blood tests done.

Student: Will you prescribe any medication?

ChatGPT: You should take these tablets after meals.

Student: Ok. Are there any side-effects?

ChatGPT: Good question. Yes, there might be some mild side-effects, such as drowsiness and stomach
upset. If you experience them, please let me know.
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Student: All right, doctor. How long is the treatment?

ChatGPT: For about 5 days. After that, I would like you to come back for a check-up.

Student: And if I don’t get better?

ChatGPT: Then we will discuss other treatment options, such as antibiotics or additional tests.
Student: Thank you, doctor!

ChatGPT: You’re welcome! Follow the treatment carefully, rest, and I’'m sure you will get better soon.
Student: Ok. Good bye!

Additionally, in order to enhance the realism of dialogues, virtual resources were
incorporated into the classroom activities. These tools allowed students to immerse themselves
in authentic contexts and engage in more natural interactions. A variety of immersive platforms
were employed, each providing unique opportunities for exploring the world without leaving
the classroom. Among them was “The Secret Door”, which is a platform that transports the user
to a random location through a virtual “secret door”, enabling spontaneous exploration and
virtual walks in unpredictable environments.

“Google Earth” offers detailed satellite images of the earth that can be rotated, navigated,
and zoomed in, giving users the opportunity to explore various places around the globe as if
travelling virtually. In addition, Google Earth allows access to panoramic 360-degree images of
numerous locations, which significantly enriches the experience of virtual presence.

Another educational product developed by Google is “Google Arts & Culture” (formerly
Google Expeditions), which provides access to diverse forms of virtual excursions, enabling
learners to explore cultural and historical environments through immersive digital experiences.
In the research of Ebadi & Ebadijalal (2022), “Google Expeditions” was introduced as the
component of the LLE that enhances the learners’ general knowledge, motivation, cultural
awareness, willingness to communicate and overall confidence in speaking.

Finally, the “360 cities” provides high-quality panoramic photographs and videos of
various places and objects, creating opportunities for interactive exploration of diverse
environments.

The integration of these resources not only increased the situational authenticity of the
conversations but also encouraged students to apply newly acquired vocabulary in contexts that
closely resembled real-life experiences. Some samples of communicative activities for fostering
communicative competence are given in table 4:

Table 4
Samples of classroom activities using VR tools

VR technology

Objective

Example of activity

Blending with Al

“The
Door”

Secret

Develop
and
speaking.

descriptive
monologic

Students explore a random
virtual ~ location  and
describe what they see and
feel in a short monologue
(2-3  minutes).  They
describe the place to a peer
who hasn’t seen it.

Al acts as an idea generator, helps
students to  expand  their
descriptions, and organize
thoughts.

Al acts as a speech evaluator,
provides corrective feedback.

If necessary, acts as a personal
language tutor, explains grammar,
vocabulary, pronunciation and
usage with examples.

“Google Earth”

Develop
dialogic/polylogic and
situational speaking.

Students “travel” to a
chosen place and engage in
dialogues based on the
situational context that
emerges.

Al acts as a communication partner,
helps to  simulate realistic
dialogues/polylogues and
maintains turn-taking.

Al acts as a speech evaluator,
provides corrective feedback.
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They exchange opinions
with partners, expressing

“Google Arts & | Develop Students explore virtual | Al acts as an idea generator, helps

Culture” monologic/dialogic museums, places  of | students to  expand their
speech. Enhance | interest, select an artwork | descriptions and organize thoughts.
analytical and | or a museum exhibit and | Al acts as a communication partner,
argumentative speak about its meaning, | helps to simulate realistic dialogues
speaking. background and emotions. | and maintains turn-taking.

Al acts as a debate judge, evaluates
the quality of arguments, coherence

agreement and | of reasoning, use of evidence,
disagreement. Students | determines which team presented a
conduct a  structured | more persuasive and  well-

debate, defend viewpoints

structured position.

airport or hospital etc.) and
perform a dialogue
relevant to the setting (e.g.,

and respond to | Al acts as a speech evaluator,

counterarguments. provides corrective feedback.
“360 cities” Develop dialogic and | Students select a 360° | Al acts as a communication partner,
situational speaking. scene (e.g., restaurant, | helps to simulate realistic dialogues

and maintains turn-taking.
Al acts as a speech evaluator,
provides corrective feedback.

ordering food, checking-
in, describing symptoms
etc.)

Post-test stage. The final stage involved reassessing students’ communicative
competence through a repeated oral task similar to the initial one. Students were asked to
conduct dialogues with ChatGPT, where Al served as an interlocutor. Their performance was
evaluated using a specially developed rubric tailored for this experiment. The comparison of
pre- and post-test results enabled the identification of changes in communicative competence
attributable to the intervention.

Results and discussions

The primary aim of this study was to evaluate the effectiveness of Al- and VR-enhanced
learning activities in fostering communicative competence among university students. The
performance of 35 participants was assessed through a pre- and post-intervention evaluation,
using a rubric based on four key criteria: fluency, accuracy, lexical range and communication.
Each criterion was scored on a scale of 1 to 5, resulting in a maximum total of 20 points. The
quantitative data of pre- and post-intervention assessment are given in table 5:

Table S
The results of pre- and post-intervention assessment
Assessment Fluency Accuracy Lexical range Communication Total
(max.5) (max.5) (max.5) (max.5) (max.20)
Pre-test 3,02 2,98 3,10 2,85 12,14
Post-test 3,87 3,79 3,92 3,92 15,50

A closer look at each criterion reveals positive development across all four areas. As for
fluency, before the intervention, students demonstrated an average score of 3.02 points out of
5, while after the intervention the mean rose to 3.87, indicating a gain of 0.85 points. This
improvement reflects a reduction in long pauses and fillers. However, some students struggled
with maintaining fluency when attempting to express more complex ideas.

Accuracy improved from a pre-test mean of 2.98 to a post-test mean of 3.79, yielding a
gain of 0.81 points. The primary source of improvement was a decrease in recurrent
grammatical mistakes, such as tense inconsistency and article usage.

In terms of lexical range, there was a gain of 0.82 points, the mean score increased from
3.10 to 3.92 points. The data indicate that students were more successful in integrating recently
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introduced vocabulary into their speech and in choosing appropriate words/phrases according
to the context. Despite this progress, the problem of reliance on familiar, high-frequency words
was evident in the speech of several participants, suggesting that the transition of words/phrases
from passive vocabulary to active vocabulary requires ongoing reinforcement.

The most substantial improvement was recorded in the communication criterion. The
mean rose from 2.85 to 3.92, which shows 1.07 points increase in the students’ results after the
experiment. This result highlights a shift in the students’ ability to sustain interaction. For
instance, they asked more follow-up questions, responded more spontaneously and
demonstrated higher levels of engagement during conversations. The lower standard deviation
(SD) after the intervention also suggests that these gains were evenly distributed across the
group. This fact indicates that nearly all participants benefited from the instructional lessons.

Overall, the comparative analysis of the pre- and post-test data revealed that the
performance of 35 participants demonstrated a notable improvement following the
intervention. If the pre-test score was 12.14 (SD = 1.45) out of 20, the post-test score increased
to 15.50 (SD = 1.22), representing a mean difference of 3.36 points. A paired sample t-test
indicated that this improvement was statistically significant, which sums t(34) = -10.27, p <
.001, confirming measurable gains in students’ communicative skills following the
intervention.

However, the results should be interpreted with consideration of several pedagogical and
technological challenges. First, although Al-based interaction provides continuous
conversational practice, some students initially relied on Al support excessively, which may
limit the development of independent speech production. This indicates the need for balanced
instructional design where Al functions as scaffolding rather than a substitute for active
language use.

Second, the integration of multiple technologies may increase cognitive load, particularly
for students with lower levels of digital literacy. Learners are required to simultaneously
manage linguistic output, task requirements, and technological interfaces, which may affect
performance, especially at early stages of the intervention.

In comparison with existing studies, the present research contributes by demonstrating
not only the individual effectiveness of Al or VR, but also their combined pedagogical value
within a structured instructional AUTOMAT framework. This integrated approach allows for
both interaction (Al) and contextual immersion (VR), addressing key limitations of traditional
classroom environments.

Overall, the results suggest that AI-VR integration can serve as a viable alternative to
natural language immersion, particularly in contexts where authentic communicative
environments are not available.

Conclusion

The findings of this study demonstrate that the integration of immersive VR technologies
with Al technologies, particularly ChatGPT, had a significant positive impact on the
development of students’ communicative competence. The blending of VR immersion with
Al-mediated interaction, the study created conditions that closely simulated authentic contexts,
thereby compensating for the lack of real-life exposure to the target language and enabling the
creation of a foreign language learning environment.

The study has several limitations that should be taken into account. First, the relatively
small sample size and its restriction to a single higher education institution may limit the
generalizability of the findings. In addition, the duration of the intervention was relatively
short, which does not allow for assessing the long-term impact of Al- and VR-enhanced
learning. Therefore, future research should involve a larger and more diverse sample, as well
as extended timeframes to examine the sustainability of learning outcomes.
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Overall, the study provides empirical evidence that blending of VR technologies with
Al-driven practice can serve as an effective pedagogical tool for enhancing communicative
competence and creating an LLE in the foreign language teaching process. The comparison of
pre- and post-test assessments revealed an improvement with a mean difference of 3.36 points,
which was confirmed as statistically significant by the paired sample t-test. These statistical
results reinforce the study’s primary aim of demonstrating that immersive and Al-driven tools
can effectively substitute for the absence of natural language environments, offering both
theoretical and practical contributions to the field of language education.
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