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Resumen

El articulo explora el papel de los avatares digitales como herramienta para
aumentar la efectividad del aprendizaje de lenguas extranjeras entre los
estudiantes y describe estrategias educativas efectivas para su integracion. El
estudio se realizé sobre la base de un disefio empirico cuantitativo con
elementos de un cuasi-experimento. Un grupo experimental (n = 80) que
estudié utilizando avatares digitales y un grupo de control (n = 80) que estudio
utilizando métodos tradicionales se utilizaron para la comparacion. La muestra
incluyo estudiantes que estudiaban inglés (n = 84) y aleman (n = 76). Los
resultados mostraron una ventaja estadisticamente significativa del grupo
experimental en términos del nivel de competencia comunicativa (p < 0,001;
d = 0,68). También se demostréd un efecto principal significativo del uso de
avatares (n? = 0,11) sin interaccion con la lengua de instruccion. La intensidad
del uso de avatares tuvo un efecto positivo en los aspectos de la motivacion
(r=0,42) y el compromiso (r = 0,38). Se observo que el uso de avatares fue un
predictor de competencia (8 = 0,31). Los resultados resumieron que los efectos
mas pronunciados se observaron en la escucha y el habla.

Palabras clave: avatares digitales, competencia comunicativa, educacion
superior, lengua extranjera, motivacion.

Abstract

The article explores the role of digital avatars as a tool to enhance the
effectiveness of foreign language learning among university students and
outlines effective educational strategies for their integration. The quantitative
empirical design with elements of a quasi-experiment was used. An
experimental group (n = 80) that studied using digital avatars and a control group
(n = 80) that studied using traditional methods were used for comparison. The
sample included students studying English (n = 84) and German (n = 76). The
findings showed a significant advantage for the experimental group in
communicative competence in a foreign language (p < 0.001; d = 0.68). A
significant main effect of the use of avatars (n? = 0.11) without interaction with
the language of instruction was also demonstrated. The intensity of the use of
avatars had a positive effect on the aspects of motivation (r = 0.42) and
engagement (r = 0.38). It was noted that the use of avatars was a predictor of
competence (B = 0.31). The findings summarized that the most pronounced
effects were found for listening and speaking.

Keywords: foreign language communicative competence, digital avatars,
foreign language, higher education, motivation.
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The development of higher education has led to an active search for innovative tools
to increase the effectiveness of foreign language learning by students. One such
tool is digital avatars, which act as interactive virtual agents that allow simulating
speech and social interaction. Accordingly, they are used in educational platforms,
virtual simulations, and blended learning environments. In the language education
system, digital avatars are used to model communicative situations, develop oral
and listening skills, and form intercultural communication. At the same time, an
important pedagogical explanation for the effectiveness of digital avatars is the
concept of social presence in a digital learning environment. In particular, it has been
proven that digital avatars can create the illusion of interpersonal interaction, but do
not provide for a direct evaluative reaction from the teacher or other students. This
format of interaction helps to reduce the affective filter and reduces speech anxiety
and fear of making mistakes. Thus, it has been proven that students can get the
opportunity to repeatedly practice speaking in a safe and controlled environment,
experiment with language constructions, and participate more actively in
communicative situations. This creates favorable conditions for the development of
foreign language forein communicative competence and learning autonomy.
Therefore, the relevance of this study is that despite the increasing number of
practical examples of the use of digital avatars in foreign language learning, their
real impact on students' academic performance remains insufficiently quantified. At
the same time, most of the available studies were descriptive or experimentally
limited in nature and did not provide a specific idea of the role of digital avatars in
the development of language skills (Laurens-Arredondo, 2024).

The scientific value of this work lies in establishing the relationship between the use
of digital avatars and key indicators of the effectiveness of foreign language learning
in higher education institutions. In addition, the study is aimed at bridging the gap
between the technological capabilities of digital avatars and the evidence base of
their pedagogical effectiveness (Canto & Jauregi-Ondarra, 2021;
Jauregi-Ondarra & Canto, 2022). The scientific problem of the study is the lack of
empirically confirmed data on which aspects of language learning (foreign language
communicative competence, motivation, autonomy of learning, reduction of speech
anxiety) most depend on the use of digital avatars. Thus, the purpose of the study
is to determine the impact of the use of digital avatars on the results of foreign
language learning by students and to indicate effective educational strategies for
their integration into the learning process.

To achieve the goal, the following tasks have been defined:

Este articulo no presenta ningin 1 To assess the impact of the use of digital avatars on the level of foreign language
conflicto de intereses. Este articulo

estd bajo la licencia Creative communicative compe?ence_of students. o

Commons Atribucion 4.0 2 To determine the relationship between the use of digital avatars and students'
Internacional (CC BY 4.0). Se learning motivation and involvement in the process of learning a foreign
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distribucion y comunicacién publica ) . . . . . -
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Research hypotheses

H1. The using of avatars has a positive impact on the level of foreign language
communicative competence of students compared to traditional teaching methods.
H2. There is a positive and statistically significant relationship between the intensity
of the use of digital avatars and the level of students' learning motivation and
involvement in learning a foreign language.

H3. Educational strategies that involve the interactive use of digital avatars are more
effective in terms of students' learning outcomes.

Literature Review

Digital avatars in foreign language teaching in modern research are considered as
a tool that combines the visual “embodiment” of a participant (student or teacher)
with the capabilities of digital environments for communication, situation modeling,
and personalized feedback (Marin Rodriguez et al., 2023). In the existing scientific
discourse, “digital avatars” most often appeared within two interrelated approaches:
(1) avatars as a form of user presence in VR systems; (2) avatars as a shell for
virtual or embodied conversational agents that imitated the interlocutor/mentor and
supported language interaction. It is this terminological framework that became
productive for further scientific research, as it made it possible to connect the
“avatar” phenomenon with established research areas.

In general, the authors proved that digital avatars play the role of important virtual
characters (2D or 3D), which are based on artificial intelligence or software
algorithms. In language education, they can be used as virtual interlocutors
(Torija & Torija, 2024).

As a rule, the authors indicated that digital avatars integrate several technologies:
speech recognition: the system understands what the student says, analysis of the
content of the response (Gu et al., 2023). In addition, there are special animated
models that can create the effect of a real conversation.

Accordingly, in modern systems, avatars can support a dialogue in real time and
correct grammatical and phonetic errors

Avatar VR environments as a space for communicative practice

During 2021-2025, many researchers focused on the extent to which social VR has
changed the conditions of language practice. In particular, there was a process of
increasing tangible presence, increased interaction, which made it possible to
reproduce communicative situations in the format of role-playing scenarios. It was
especially evident to what extent VR research considered opportunities as an
“environment” or “gamification” (Alam & Mohanty, 2022; Wang & Zou, 2025). At the
same time, scientists drew attention to avatars as a space for the formation of
interactional competence (the ability to interact in real dialogue - to initiate a
conversation, respond, clarify, maintain social roles and politeness)
(Torija & Torija, 2024). Highly immersive VR sessions in training demonstrated that
avatar interaction  supported the development of precisely this
“pragmatic-interactional” component of language training, which was often poorly
formed in traditional classroom formats.

In parallel, a line of research developed where social VR was used in virtual

exchange (VE) models as a form of intercultural interaction (Hensen, 2023). Such
works emphasized that the virtual space with avatars changed the communicative
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dynamics compared to video communication: participants demonstrated a different
level of social involvement, built joint activities differently and more often moved to
spontaneous interactions, which is valuable for the development of oral speech and
intercultural competence (Barraez-Herrera, 2022; Chen, 2021). Thus, avatar
practices were associated with the transition from “reproductive” approaches
(exercise performance) to strategies where learning took place through interaction,
cooperation and joint solving of communicative tasks. It is important that researchers
used systematic syntheses to substantiate the effectiveness of digital avatars
(Gonzalez Vallejo, 2024; Laura-De La Cruz et al., 2023). PRISMA reviews or
analysis of empirical studies summarized the existing experience of using immersive
VR in foreign language teaching (Peixoto et al., 2021). This showed that positive
effects were most often recorded in the areas of motivation, engagement and
satisfaction with learning, as well as in creating conditions for communicative
practice. At the same time, the review highlighted typical methodological limitations
(Peredo-Alarcon, 2025): small samples, diverse measurement tools, and different
VR usage scenarios, which make more detailed comparisons difficult.

Avatars as “virtual agents”: personalization and pedagogical support in learning

A separate direction of modern research has formed the idea of digital avatars as
embodied conversational agents. They acted as active participants in the learning
process, were visual representations of users. Such studies analyzed how avatars
interacted with students in the format of dialogue, role-playing or instruction,
modeling communicative situations and supporting learning interaction
(Taguchi & Hanks, 2025). Scoping reviews have shown that studies of this type
focus not only on the final learning outcomes, but also on intermediate mechanisms,
in particular the quality of interaction between the student and the agent, types of
prompts and feedback, levels of engagement, trust in the digital interlocutor and
reduction of speech anxiety (Gu et al., 2023). Besides, the authors emphasized the
importance of further systematic research aimed at analyzing the learning process
itself, comparing "before" and "after" indicators, using comparable and
methodologically consistent assessment tools (Gu et al., 2023).

In the context of the formation of new educational strategies, this approach made it
possible to consider a digital avatar as a multifunctional pedagogical tool that can
simultaneously perform the role of a virtual interlocutor for training dialogical speech,
support repetition and consolidation of material, accompany the performance of
tasks through explanation of instructions and structuring the scenario, provide
adaptive feedback in the form of prompts, corrections and recommendations
(Mufioz-Arteaga, 2021; Thrasher et al.,, 2024). In a broader perspective, avatar
technologies fit into the general trend of personalization and automated pedagogical
support, which has become particularly relevant in the conditions of mass higher
education, large study groups and limited opportunities for individual feedback with
teachers (Yang et al., 2025; Vazquez-Calvo et al., 2020).

Research gaps

Despite the increase in the number of publications, several important gaps have
been demonstrated in the literature. First, studies often differed in the level of
immersion (desktop VR vs HMD), the type of avatar interaction (peer-to-peer vs
agent-learner), and the task scenarios, making it difficult to directly compare results.
Second, studies with a strong focus on VR often focused on motivational and
subjective metrics (satisfaction, engagement), while language outcomes required
more robust measurement tools.
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Methodology
Research design

The study was conducted using a quantitative empirical design with elements of a
quasi-experimental approach. This design made it possible to indicate the influence of
digital avatars on the results of foreign language learning by students based on the
comparison of educational indicators between the experimental and control groups, as
well as taking into account the language factor.

The independent variable was the use of digital avatars in the learning process
(experimental / control group). At the same time, the main dependent variables were the
level of foreign language communicative competence, learning motivation and student
involvement. An additional factor variable was the study of a specific foreign language
(English or German). This, in turn, affected the consideration of possible differences
between language groups. The control variables were the course of study and the initial
level of foreign language proficiency.

Participants and sample
160 students of higher education institutions who studied a foreign language within the
framework of their educational programs participated in the study. The sample was
formed on the principle of accessible sampling, taking into account the comparability of
the learning environment.

Participants were divided into two groups:

experimental group - 80 students, whose training was carried out using digital avatars;
control group - 80 students who studied using traditional methods.

By language component, the sample included:

students who studied English (n = 84);
students who studied German (n = 76).

In general, the distribution of students by language was proportionally represented in
both groups. All participants participated in the study on a voluntary basis, observing the
ethical principles of scientific research and ensuring data anonymity (See Table 1).

Table 1.
Demographic characteristics of the sample
Variable Category n %
Gender Female 98 61.3
Male 62 38.7
Age 18-19 years 46 28.8
20-21 years 72 45.0
22-23 years 42 26.2
Year of study 1st year 44 27.5
2nd year 58 36.3
3rd year 38 23.7
4th year 20 12.5
Language studied English 84 52.5
German 76 47.5
Group type Experimental (digital avatars) 80 50.0
Control (traditional instruction) 80 50.0
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As shown in Table 1, the sample was dominated by women (61.3%). The majority
of respondents were students aged 20-21 (45.0%). These data correspond to the
typical age profile of bachelor’'s degree applicants.

By year of study, the most represented were 2nd year students (36.3%), followed by
1st year students (27.5%), 3rd year students (23.7%) and 4th year students (12.5%).
By language, the sample was almost evenly distributed among students. The
experimental and control groups were quantitatively balanced (80 people each).

It should be noted that the sampling procedure was based on availability
(convenience sampling), which may limit the generalizability of the results to the
broader population of higher education students. Participants were recruited from
institutions that agreed to participate in the study and had access to the technological
infrastructure. Therefore, the results should be interpreted primarily in the context of
similar educational settings. Future studies could expand the sample and use
randomized or multi-institutional sampling strategies to increase external validity.

Instruments and procedure

The work used various tools aimed at measuring students' foreign language
communicative competence, their learning motivation, engagement and features of
using digital avatars.

The level of foreign language communicative competence was measured on the
basis of standardized final testing adapted to the language of instruction (English or
German). The test included three structural components:

listening;
speaking;
lexical and grammatical correctness.

The content of the test tasks was aligned with the CEFR levels (A2—-B2) and the
curricula of the relevant courses. To ensure validity, the tool was expertly evaluated
by foreign language teachers (n = 3). They checked the correspondence of the tasks
to the learning objectives and the level of complexity.

The reliability of the test was checked by calculating the internal consistency
coefficient (Cronbach's a). Accordingly, the indicator a = 0.82 was obtained - good
reliability of the tool.

Students’ learning motivation and engagement were determined using a structured
questionnaire, which was compiled on the basis of previous empirical research in
the field of language education and adapted to the goals of this study. The
questionnaire consisted of 18 statements grouped into two scales:

motivation to learn a foreign language;
learning engagement.

Moreover, responses were recorded on a five-point scale. To check the construct
validity, an exploratory factor analysis with varimax rotation was conducted, the
results of which confirmed the two-factor structure of the questionnaire. Overall, the
internal consistency indicators were high for motivation, in particular: a = 0.85;
engagement: a = 0.83.
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At the same time, the intensity of use of digital avatars was measured based on
students' self-assessment (frequency and duration of interaction) and data from
educational platforms (number of sessions, types of completed tasks, interaction
time).

Based on these indicators, an index of intensity of use of digital avatars was formed,
which was used in correlation and regression analysis.

The study was conducted during an 8-week educational cycle in the usual conditions
of the educational process. At the initial stage, participants were informed about the
purpose of the study, the principles of voluntary participation, and data
confidentiality.

The experimental group implemented the integration of digital avatars into language
classes.

Avatars were created based on the use of artificial intelligence and natural language
processing technologies.

The digital avatars were implemented using an Al-based conversational engine
based on the Large Language Model (LLM) architecture combined with natural
language processing (NLP) technologies. The system integrated automatic speech
recognition (ASR) to process students’ spoken input and text-to-speech (TTS)
synthesis to generate natural-sounding avatar responses.

The dialogue system operated through an intent recognition engine. This enabled
the avatar to respond to students’ questions and statements within predefined
communicative scenarios. The platform also consisted of adaptive language
modules that adjusted lexical and grammatical complexity according to the learner’s
level of language proficiency. Interaction logs (number of sessions, duration of
interaction, tasks completed) were automatically recorded by the learning platform
and used as indicators of the intensity of avatar use.

Digital avatars were used for:

modeling typical communicative situations (everyday communication, educational
and professional contexts);

training oral speech through dialogic scenarios;

practicing lexical and grammatical structures in context;

developing listening skills and speech response.

Avatars had a human-like visual image, synthesized speech and the ability to adapt
language complexity according to the student's level. For students studying English
and German, appropriate language modules with authentic pronunciation samples
were used.

Interaction with digital avatars took place during regular classes and within the
framework of independent work. Students in the experimental group performed
tasks with avatars at least 2 times a week, each session lasted an average of
10-15 minutes.

The control group was trained using traditional methods without the use of digital
avatars.
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Later, after the end of the training period, all participants took a final test in a foreign
language and filled out a questionnaire on motivation and involvement. Data
collection was carried out in an online format with subsequent statistical processing
of the results.

To increase internal validity, the same learning conditions, course duration, and
learning material were provided for both groups. External validity was supported by
including students who studied different foreign languages (English and German).

The reliability of the results was ensured by using standardized instruments,
checking the internal consistency of the scales, and applying several data collection
methods. In particular, the content validity index (CVI) was calculated based on the
results of the expert assessment. For the foreign language communicative
competence test: CVI = 0.89;

for the motivation and engagement questionnaire: CVI = 0.91 (recommended
threshold 0.80).

To determine the construct validity of the motivation and engagement questionnaire,
an exploratory factor analysis (EFA) with varimax rotation was conducted. The
Kaiser—Meyer-Olkin (KMO) index was 0.86, indicating a high adequacy of the
sample. Bartlett's test of sphericity was statistically significant (x*> = 742.36,
p < 0.001).

Data Analysis

The empirical data analysis was carried out in stages using descriptive and
inferential statistics. Statistical data processing was carried out on the basis of
SPSS.

At the first stage, data cleaning and completeness checking were carried out. Cases
with missing values did not exceed 5% of the total sample. Next, descriptive statistics
of the main study variables were carried out, in particular, average values, standard
deviations and minimum and maximum indicators were calculated. At the same time,
for hypothesis H1 regarding the impact of the use of digital avatars on the level of
foreign language communicative competence, a t-test for independent samples was
applied.

In order to take into account the language factor (English / German), a two-factor
analysis of variance (ANOVA) was additionally conducted, which allowed to evaluate
the effect of the use of digital avatars.

The effect size was determined using the indicators n? (eta squared) and Cohen’s
d.

To test hypothesis H2, a correlation analysis was conducted between the intensity
of digital avatar use and indicators of students' learning motivation and engagement.

To test hypothesis H3 and assess the contribution of digital avatar use to the
formation of foreign language communicative competence, a multivariate linear
regression analysis was applied.

The regression model included:

intensity of digital avatar use;
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learning motivation;

learning engagement;

language of instruction (dichotomous variable);

initial level of foreign language proficiency (control variable).

Before building the models, the absence of multicollinearity was checked using VIF
(Variance Inflation Factor) indicators, the values of which did not exceed the
permissible threshold.

Results and Discussion

The results indicated that students in the experimental group who were trained using
digital avatars had higher average communicative competence in a foreign language
compared to students in the control group who were trained using traditional
methods. Students who studied with digital avatars (M = 78.42, SD = 8.15) had
higher scores compared to those who studied with traditional methods (M = 72.36,
SD =9.04 (see Table 2).

Table 2.
Comparison of foreign language communicative competence between groups
Group N Mean SD t p Cohen’s d
Experimental (digital avatars) 80 78.42 8.15
Control (traditional instruction) 80 72.36 9.04 4.29 | <0.001 0.68

The results of the ANOVA revealed a statistically significant main effect of the use
of digital avatars, F(1, 156) = 18.47, p < 0.001, n? = 0.11. Therefore, regardless of
the language of instruction, students who studied using digital avatars had a higher
level of language communicative competence compared to students in the control

group.

Analysis of the interaction of the factors “digital avatars x language of instruction”
also did not reveal a statistically significant effect, F(1, 156) = 0.84, p = 0.361.

Table 3.
Two-way ANOVA data for foreign language communicative competence
Source SS df MS F p n?
Digital avatars (yes/no) 1184.32 1 1184.32 18.47 < 0.001 0.11
Language (English/German) 123.06 1 123.06 1.92 0.168 0.01
Avatars x Language 53.84 1 53.84 0.84 0.361 0.01
Error 9995.20 156 64.07
Total 11356.42 159

Besides, the main effect of the language of instruction (English / German) was
statistically insignificant, F(1, 156) = 1.92, p = 0.168. Therefore, there were no
significant differences in the level of foreign language communicative competence
between students.
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Figure 1. Mean Scores of Foreign language communicative competence.

The digital avatar intensity index was calculated for students in the experimental
group (N = 80) based on aggregated avatar interaction logs over an 8-week study
period. Two indicators were included in the calculation of the index: the total number
of interaction sessions and the total time of interaction with avatars
(See Appendix 1).

To ensure comparability of the indicators, each of them was standardized
(z-transformed), and then integrated into a single index according to the formula:

Avatar Use Intensity Index=2z(Total sessions)+z(Total minutes)

Thus, the digital avatar intensity index indicated that the average index value in the
experimental group was equal to SD = 0.96, which is the expected result of
standardization of indicators. The index values ranged from -1.46 to 1.67, which
indicates the presence of significant interindividual variability. In addition, the study
also conducted a Pearson correlation analysis. The results of the analysis showed
a positive relationship between the intensity of digital avatar use and the level of
students' academic motivation (r = 0.42, p < 0.001), as well as between the intensity
of digital avatar use and the level of academic engagement (r = 0.38, p < 0.001).

Table 4.
Correlations between digital avatar use intensity, learning motivation, and
engagement

Variable 1 2 3
1. Digital avatar use intensity 1
2. Learning motivation 0.42*** 1
3. Learning engagement 0.38** 0.51** 1

**p < 0.001

The last stage of the study involved conducting a multivariate linear regression
analysis. It was aimed at determining the contribution of the use of digital avatars to
the formation of foreign language communicative competence of students,
considering motivation, involvement and language factors.

In particular, the main dependent variable in the model was the level of foreign
language communicative competence, while the independent variables were the
index of the intensity of use of digital avatars; learning motivation; learning
involvement; language of instruction (English / German, dichotomous variable).
Before building the regression model, the linear regression assumptions were
checked. Multicollinearity analysis did not reveal critical violations (all VIF values
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& Open Acces statistically significant (F(4, 155) = 19.36, p < 0.001) and explained 42% of the
variation in the level of foreign language communicative competence of students
(R2=0.42).

The index of intensity of use of digital avatars turned out to be a significant positive
predictor of foreign language communicative competence (p = 0.31). Also, learning
motivation (§ =0.29, p <0.001) and learning engagement ( = 0.21, p = 0.004) made
significant contributions to the model (See Table 5).

Table 5.
Multiple Regression Predicting Foreign language communicative competence
Predictor B SE B t p
Digital avatars use intensity index 3.12 0.74 0.31 4.22 < 0.001
Learning motivation 2.45 0.68 0.29 3.60 < 0.001
Learning engagement 1.87 0.63 0.21 2.91 0.004
Language (English = 1, German = 0) 0.84 0.59 0.06 1.42 0.158

R?=0.42, Adjusted R?= 0.40, F(4, 155) = 19.36, p < 0.001

Thus, the data from the regression analysis indicated that the use of digital avatars
has an independent and significant impact on the level of foreign language
communicative competence of students even after controlling for motivational and
learning factors.

At the same time, to determine the mechanisms of influence of digital avatars on
foreign language communicative competence of students, the results were analyzed
by individual language skills.

The data indicated that the most pronounced influence of digital avatars is observed
in listening and speaking skills. Students in the experimental group had statistically
significantly higher results in listening (p < 0.001) and speaking (p < 0.001)
compared to students in the control group (See Figure 2).
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In contrast, for lexical and grammatical correctness, only moderate differences were
recorded between the groups, which did not have a statistical significance level
(p > 0.05). Therefore, digital avatars had a greater influence on communicative and
receptive skills than on formal and structural aspects of foreign language
communicative competence (See Table 6).

At the same time, the study indicated an improvement in grammatical correctness
(p = 0.062), which requires a separate explanation. This is probably due to the
different nature of the formation of communicative and formal language skills. Digital
avatars primarily formed an environment for interactive speech practice, which
stimulated the development of receptive and productive oral skills - listening and
speaking. In such conditions, students focused on conveying content and
maintaining a dialogue. This, in turn, contributes to the development of
communicative competence in foreign language, but does not always involve
focused work on grammatical accuracy. In addition, grammatical correctness is
usually formed through another type of learning activity, which consists of systematic
exercises in the analysis of language structures and written practice
(Aliyeva et al., 2023). In the study, the use of avatars was primarily aimed at
modeling communicative situations and developing spontaneous speech.
Accordingly, this could reduce the emphasis on formal grammar control. Therefore,
the results indicated that digital avatars are particularly effective for developing
communicative skills; however, increasing grammatical accuracy may require
additional pedagogical strategies focused on explicit grammar instruction.

Table 6.
Comparison of skill scores
Skill Group Mean | SD t p Cohen’s d
Listening Experimental (digital avatars) | 26.4 | 3.2

Control (traditional instruction) | 22.9 | 3.8 | 4.89 | <0.001 0.78

Speaking Experimental (digital avatars) | 27.1 | 3.5

Control (traditional instruction) | 23.6 | 3.9 | 4.52 | <0.001 0.72
Grammar Experimental (digital avatars) | 24.9 | 3.6

Control (traditional instruction) | 23.7 | 3.4 | 1.88 | 0.062 0.30

This study aimed to determine the role of digital avatars in foreign language learning
by students. The data obtained made it possible to explain the impact of digital
avatars through three analytical blocks that corresponded to the formulated tasks
and hypotheses (H1-H3).

The first task was to assess the impact of digital avatars on the level of language
communicative competence of students. In particular, the data obtained from the
t-test and two-factor ANOVA confirmed H1, that students in the experimental group
had statistically significantly higher foreign language communicative competence
compared to the control group. At the same time, the main effect of using avatars
was significant even when taking into account the language factor. The absence of
a significant interaction of “avatars x language (English/German)” indicated the
presence of a positive effect that was relatively universal and not limited to the
specifics of a particular language.

Compared with previous studies in the field of language learning technologies, the
obtained data agreed with the positions of scientists (Harbord et al., 2021;
Kaplan-Rakowski & Gruber, 2023; Bohomaz et al., 2023). In particular, scientists
have indicated that digital interlocutors (virtual agents/avatars) have increased the
effectiveness of learning based on technologies of interactivity, imitation of
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communicative situations (Anacona Ortiz et al., 2022). Others have also pointed out
the importance of the digital environment for language practice. It is especially
important that avatars indicated the conditions for repeated repetition of
communicative actions without social pressure. Our results added an empirical
argument to this discussion. In particular, the effect of avatars was not reduced to
an ‘“interesting tool” (Gruber et al.,, 2023). It was manifested in a measurable
improvement in competence.

At the same time, it is worth emphasizing that the growth of foreign language
communicative competence in the case of using avatars may be associated with
technology and with the pedagogical organization of interaction. In particular, this is
associated with the regularity of practice, scenario-based construction of dialogues,
adaptation of complexity and the presence of feedback
(Jerez-Rodriguez & Diaz-Borja, 2023; Li et al., 2021).

The second task involved determining the relationship between the use of digital
avatars and learning motivation and engagement. The positive correlations found
between the intensity of digital avatar use and motivation/engagement confirmed
H2. This was consistent with studies that consider digital interactive agents as an
important factor in modern language education (Silveira et al., 2025;
Turchyn et al., 2023). In particular, the authors indicated that they supported learning
autonomy, a sense of control over the pace of learning. Other authors indicated that
they influenced the personalization of practice and increased engagement.
Importantly, in our case, the effect appeared to be a relationship, that is, the more
intense the interaction, the higher the motivation and engagement’
(Tarouco et al., 2024; Marenco Dominguez & Marin Juanias, 2024). However, these
results should be interpreted with caution given the possibility of a bidirectional
relationship. For example, more motivated students could use digital avatars more
often. Therefore, further studies should strengthen the evidence by experimentally
controlling intensity.

The third task was aimed at assessing the effectiveness of educational strategies
with digital avatars. Thus, the regression data confirmed H3. Thus, the intensity of
the use of digital avatars was a significant predictor of foreign language
communicative competence even after controlling for motivation, engagement, and
language factors. This is an important contribution to the discussion on whether the
effect of digital technologies is mediated only by motivational mechanisms or has an
independent “educational” contribution (Pefia Arcila, 2020; Ribeiro et al., 2024).
Moreover, when compared with other studies, it becomes clear that the results of
this study support the “pragmatic” approach (Guerra-Tamez, 2025). In particular, the
digital avatar works as a practice environment that increased the number and quality
of communicative attempts, and this is what explained the increase in competence.
At the same time, motivation and engagement also remain significant predictors.
Such data are consistent with other works (Antén-Sancho et al.,, 2023;
Cabrera-Duffaut et al., 2024). Thus, in our model, digital avatars interacted with
motivation.

Thus, the integration of digital avatars into the learning process led to improved
academic performance of students. One possible explanation for this effect is the
increased level of interactivity and personalization of learning. Thus, unlike
traditional learning environments, avatar environments created an important effect
of social presence and imitation of interpersonal interaction. As a result, this had a
positive effect on motivation and cognitive activity.
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Additional analysis by individual skills showed that digital avatars have the most
pronounced impact on listening and speaking. This result is consistent with the
research logic of using digital  technologies (Bucchiarone, 2022;
Jauregi-Ondarra et al., 2022). In particular, the authors indicated that they form live
communication situations, train the speed of speech reaction, and listening
comprehension. In contrast, grammatical accuracy often requires specially designed
exercises with an explicit focus on form (Boichenko et al., 2023). Thus, avatars have
become the most effective for developing foreign language communicative
competence. However, despite the results obtained, the study has certain
limitations. First, the sample was formed on the principle of accessibility and included
students of only two foreign languages. This may limit the generalizability of the
results. On the other hand, some indicators are based on self-reported data. In
addition, the duration of the intervention was limited in time. This did not allow
assessing the long-term impact of digital avatars.

Therefore, further research should be directed towards the use of long-term
experimental designs, the inclusion of objective logs of interaction with digital
avatars, and the expansion of the spectrum of languages and educational contexts.

Conclusions

The results of the proposed study established the effectiveness of digital avatars as
a tool for supporting and developing foreign language training of students. It was
shown that the use of digital avatars significantly increased the level of foreign
language communicative competence, which confirmed the main hypothesis of the
study. The influence of avatars became stable regardless of the language of
instruction, which indicated the universal educational potential of this approach.

It was also found that the intensity of interaction with digital avatars was positively
correlated with students' learning motivation and involvement. This indicated that
digital avatars strengthened communicative practice, created a favorable
psychological environment for active participation in the educational process.

The proposed results of the regression analysis confirmed that the intensity of avatar
use was an independent predictor of foreign language communicative competence
even after controlling for motivational and educational factors. This indicated the
existence of a real pedagogical effect of the use of digital avatars, which goes
beyond simply increasing interest or emotional involvement.

Additional analysis of individual language skills showed that the greatest increase
was observed in the field of listening and speaking, while the impact on lexical and
grammatical correctness became less pronounced. Thus, digital avatars became
effective in the development of communicative aspects of speech activity.

In summary, the study confirmed the feasibility of integrating digital avatars into
foreign language courses in higher education institutions. Their use contributed to
increasing the efficiency of the educational process, the formation of positive
learning strategies and the creation of an innovative educational environment.
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ISSN: 1856-7576 Appendix 1.
a Open Acces

Student | Sessions Avg. Total Total Sessions | Minutes | Avatar Use
ID Per minutes | sessions | minutes z z Intensity
week per Index
session

1 3 14 24 336 0,310776 | 0,318399 0,314588
2 4 19 32 608 1,198708 | 2,137823 1,668266

3 1 15 8 120 -1,46509 -1,12644 -1,29576

4 3 10 24 240 0,310776 | -0,32375 -0,00649

5 3 8 24 192 0,310776 | -0,64483 -0,16702
6 4 11 32 352 1,198708 | 0,425424 0,812066

7 1 9 8 72 -1,46509 -1,44751 -1,4563

8 1 15 8 120 -1,46509 -1,12644 -1,29576
9 3 11 24 264 0,310776 | -0,16321 0,073782

10 2 9 16 144 -0,57716 -0,9659 -0,77153
11 3 13 24 312 0,310776 | 0,157862 0,234319
12 3 13 24 312 0,310776 | 0,157862 0,234319
13 3 17 24 408 0,310776 | 0,800011 0,555394
14 3 11 24 264 0,310776 | -0,16321 0,073782
15 4 13 32 416 1,198708 | 0,853524 1,026116

16 1 9 8 72 -1,46509 -1,44751 -1,4563
17 4 17 32 544 1,198708 | 1,709723 1,454216
18 4 19 32 608 1,198708 | 2,137823 1,668266
19 4 9 32 288 1,198708 | -0,00268 0,598016
20 3 17 24 408 0,310776 | 0,800011 0,555394

21 2 11 16 176 -0,57716 -0,75185 -0,6645

22 1 15 8 120 -1,46509 -1,12644 -1,29576

23 2 14 16 224 -0,57716 -0,43078 -0,50397
24 4 19 32 608 1,198708 | 2,137823 1,668266

25 4 16 32 512 1,198708 | 1,495674 1,347191

26 2 15 16 240 -0,57716 -0,32375 -0,45045

27 2 12 16 192 -0,57716 -0,64483 -0,61099

28 2 9 16 144 -0,57716 -0,9659 -0,77153

29 4 12 32 384 1,198708 | 0,639474 0,919091
30 4 15 32 480 1,198708 | 1,281624 1,240166

31 1 17 8 136 -1,46509 -1,01941 -1,24225

32 1 16 8 128 -1,46509 -1,07293 -1,26901
33 4 19 32 608 1,198708 | 2,137823 1,668266

34 2 19 16 304 -0,57716 0,104349 -0,2364

35 2 19 16 304 -0,57716 | 0,104349 -0,2364

36 1 16 8 128 -1,46509 -1,07293 -1,26901

37 4 8 32 256 1,198708 | -0,21673 0,490991

38 1 16 8 128 -1,46509 -1,07293 -1,26901

39 1 14 8 112 -1,46509 -1,17995 -1,32252
40 3 16 24 384 0,310776 | 0,639474 0,475125
41 3 15 24 360 0,310776 | 0,478937 0,394856

42 3 8 24 192 0,310776 | -0,64483 -0,16702

Este articulo no presenta ningun 43 2 19 16 304 -0,57716 | 0,104349 -0,2364
conflicto de intereses. Este articulo 44 4 15 32 480 1,198708 | 1,281624 1,240166
esta bajo la licencia Creative 45 4 15 32 480 1,198708 | 1,281624 1,240166
Commons Atribucion 4.0 46 4 18 32 576 1,198708 | 1,923773 1,561241
Internacional (CC BY 4.0). Se 47 4 10 32 320 1,198708 | 0,211374 | 0,705041
permite la reproduccion, 48 3 8 24 192 0,310776 | -0,64483 | -0,16702
distribucion y comunicacion publica 49 2 15 16 240 -0,57716 -0,32375 -0,45045
de la obra, asi como la creacion de 50 2 10 16 160 -0,57716 | -0,85888 | -0,71802
obras derivadas, siempre que se 51 3 10 24 240 | 0,310776 | -0,32375 -0,00649
cite la fuente original. 52 2 8 16 128 | -0,57716 | -1,07293 | -0,82504
53 3 18 24 432 0,310776 | 0,960549 0,635663

54 4 12 32 384 | 1198708 | 0,639474  0,919091
BY 55 3 17 24 408 0,310776 | 0,800011 0,555394

Creative Commons Attribution 4.0 56 4 14 32 448 1,198708 | 1,067574 1,133141
Internacional (CC BY 4.0) ’ 57 4 17 32 544 1,198708 | 1,709723 1,454216

’ 58 1 16 8 128 -1,46509 -1,07293 -1,26901
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ISSN: 1856-7576 59 3 19 24 456 0,310776 | 1,121086 | 0,715931

o SN AEES 60 1 14 8 112 146509 | -1,17995 | -1,32252
61 3 16 24 384 0,310776 | 0,639474 | 0,475125
62 3 15 24 360 0,310776 | 0,478937  0,394856
63 1 19 8 152 -1,46509 | -0,91239 | -1,18874
64 1 9 8 72 1,46509 | -1,44751 1,4563
65 3 8 24 192 0,310776 | -0,64483 | -0,16702
66 2 14 16 224 -0,57716 | -0,43078 | -0,50397
67 4 14 32 448 1,198708 | 1,067574 | 1,133141
68 1 15 8 120 146509 | -1,12644 | -1,29576
69 4 12 32 384 1,198708 | 0,639474 | 0,919091
70 2 10 16 160 -0,57716 | -0,85888 & -0,71802
71 2 19 16 304 -0,57716 | 0,104349 | -0,2364
72 2 15 16 240 0,57716 | -0,32375 | -0,45045
73 1 13 8 104 1,46509 | -1,23346 | -1,34928
74 2 18 16 288 -0,57716 | -0,00268 @ -0,28992
75 1 10 8 80 1,46509 | -1,394 1,42954
76 2 8 16 128 -0,57716 | -1,07293 | -0,82504
77 4 10 32 320 1,198708 | 0,211374 | 0,705041
78 4 12 32 384 1,198708 | 0,639474 | 0,919091
79 3 10 24 240 0,310776 | -0,32375 | -0,00649
80 4 8 32 256 1,198708 | -0,21673 | 0,490991
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