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Abstract 
 

The article aimed to analyze the impact of chatbot-assisted support on the 
development of academic writing and research competencies of higher 
education students. The proposed study was implemented using a quasi-
experimental mixed design with control and experimental groups (n = 180) 
and measurements before and after the intervention. The assessment was 
carried out using the analytical rubric of academic writing, the research 
competencies index, as well as through AI literacy questionnaires and 
qualitative analysis of student reflections. The results showed a significant 
and moderate positive impact of the intervention. In particular, the quality of 
academic writing, its organization, sentence construction, and logic of 
argumentation improved. An increase in research competencies was also 
found in the experimental group of students. Besides, correlation and 
regression analyses showed that the level of AI literacy is a more important 
predictor of academic outcomes than the frequency of use of the digital 
assistant. The conclusion states that chatbots and virtual assistants 
effectively performed the function of cognitive and methodological support 
for academic writing and research under conditions of clear pedagogical 
integration and adherence to the principles of academic integrity. 
 
Keywords: academic writing, chatbots, higher education, research 
competencies, virtual assistants. 
 

Resumen 
 
El objetivo del artículo fue analizar el impacto del apoyo asistido por 
chatbots en el desarrollo de la escritura académica y las competencias de 
investigación de estudiantes de educación superior. El estudio propuesto 
se implementó mediante un diseño mixto cuasiexperimental con grupos 
control y experimental (n = 180) y mediciones antes y después de la 
intervención. La evaluación se realizó mediante la rúbrica analítica de 
escritura académica, el índice de competencias de investigación, así como 
mediante cuestionarios de alfabetización en IA y análisis cualitativo de las 
reflexiones de los estudiantes. Los resultados destacaron un impacto 
positivo estadísticamente significativo y moderado de la intervención en la 
calidad de la escritura académica, su organización estructural y la lógica de 
la argumentación. También se observó un aumento en las competencias de 
investigación en el grupo experimental de estudiantes. Los análisis de 
correlación y regresión mostraron que el nivel de alfabetización en IA es un 
predictor más importante de los resultados académicos. La conclusión 
afirma que los chatbots y los asistentes virtuales desempeñaron 
eficazmente la función de apoyo cognitivo y metodológico para la escritura 
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académica y la investigación en condiciones de clara integración 
pedagógica y adhesión a los principios de integridad académica. 
 
Palabras clave: asistentes virtuales, chatbots, escritura académica, 
competencias de investigación, educación superior. 
 

Introduction 
 
The digital transformation of higher education in recent years has turned into a new 
dimension of the educational sector, characterized by the active introduction of 
artificial intelligence (AI) into educational and scientific practices. A special place 
among such technologies has been occupied by chatbots and virtual assistants, 
which have been increasingly used as information support tools and in the field of 
application of cognitive, methodological and research support for the academic 
activities of teachers and students. In the context of the permanent increase in 
requirements for the quality of academic writing, scientific integrity and research 
productivity, the issue of the role of such digital tools in higher education has gained 
additional relevance. 
 
Academic writing and research activities have traditionally been considered one of 
the most complex components of university training (Ebrahim et al., 2025). They 
required already formed thorough subject knowledge, which had to be combined 
with the formation of skills in argumentation, text structuring, critical analysis of 
sources, adherence to stylistic and ethical standards of scientific communication. 
For the majority of students – especially in the context of a multilingual academic 
environment and the internationalization of education – such requirements have 
become a rather serious barrier that has affected the further success of their studies 
and the involvement of students in research work. 
 
In this context, chatbots and virtual assistants have emerged as potential tools for 
further support for students, capable of performing the functions of individualized 
mentoring, promptly responding to feedback calls, and working as navigators in the 
academic environment (Cabeza-Rodríguez, 2025; Imran & Almusharraf, 2023). 
They could contribute to research planning, clarifying scientific issues, improving the 
structure of academic texts, language editing, and identifying methodological 
aspects. At the same time, their use has given rise to a number of theoretical and 
practical issues that researchers have addressed. First of all, these problems were 
related to the limits of automated assistance, the transformation of authorship, the 
risks of superficial knowledge acquisition, and further challenges to maintaining 
academic integrity. 
 
Despite the increase in the number of scientific publications devoted to the use of AI 
in education, there have been few studies that systematically analyze the role of 
chatbots and virtual assistants specifically in the field of academic writing and 
scientific research in higher education (Jardón Gallegos et al., 2024;                                 
María Jimenez et al., 2024). Many available scientific works have focused on the 
technical characteristics of the tools and the general pedagogical effects of their use 
(Rivadeneira et al., 2024; Usher & Amzalag, 2025). At the same time, the analysis 
of their impact on cognitive processes, the importance of academic culture, and the 
research autonomy of students is insufficiently conducted in the modern scientific 
space. 
 
The purpose of the proposed article will be to consider chatbots and virtual 
assistants as tools for supporting academic writing and scientific research in higher 
education. The study aimed to identify the main areas of their application, potential 
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benefits, and limitations. Another important issue was to clarify the educational and 
ethical challenges that accompany the integration of these technologies into the 
academic environment. Therefore, the article aimed to contribute to the current 
discussion on the role of artificial intelligence in the transformation of university 
education and research. 
 
Literature Review 
 
Since 2021, the scientific literature has seen a significant increase in interest in the 
use of chatbots and virtual assistants in higher education. This state of affairs is due 
to the development of generative AI and its comprehensive integration into 
educational platforms. Studies devoted to this issue have covered a wide range of 
challenges (Böhmer, 2023; Campbell & Cox, 2024) – from pedagogical 
effectiveness and user acceptance of technologies to ethical, methodological and 
cultural challenges that have been associated with the transformation of academic 
writing and research. 
 
Main research vectors 
 
The first body of research focused on the perception and acceptance of chatbots 
and virtual assistants by students and teachers. In the works carried out in Spain 
and Latin American countries, the authors applied quantitative methods (surveys, 
structural models based on UTAUT or TAM), which allowed them to identify key 
factors of use: expected benefits, ease of use, institutional support and regulatory 
certainty (Cabero-Almenara et al., 2025; Villegas-Ch et al., 2021). The results 
showed that higher education students primarily perceived chatbots as an auxiliary 
tool for organizing learning and writing assignments, while teachers had a more 
cautious attitude, which was associated with the risks of academic dishonesty and 
reduced autonomy of learning. 
 
The second direction covered the study of the impact of chatbots on academic 
writing (Abbas et al., 2022; Bond et al., 2025). A significant part of the Spanish-
language works from the regions of Spain, Mexico, Peru and Ecuador analyzed the 
use of chatbots for language correction, text structuring, idea generation and 
feedback (Anjulo Lambebo & Chen, 2024). Methodologically, these studies were 
based on student surveys, analysis of academic texts before and after the use of AI 
tools, as well as qualitative interviews. Such results indicated a positive effect in the 
short term (reduction of anxiety, increased confidence in writing, improved formal 
quality of texts) (Guillén-Yparrea & Hernández-Rodríguez, 2024), while also 
recording a limited impact on the development of deeper argumentation and critical 
thinking skills. 
 
The third block of studies is devoted to supporting research activities in higher 
education (García Sánchez, 2023). In these works, chatbots and virtual assistants 
are considered as tools to help formulate research questions, explain 
methodological approaches, conduct preliminary literature reviews, and organize 
scientific texts. Studies from Latin America and the Caribbean have shown that such 
tools were particularly in demand by master's degree students and early-stage 
researchers who faced a shortage of individual scientific support                                      
(Lucero Fredes et al., 2022; Salas-Pilco & Yang, 2022). 
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Key findings 
 
The literature review showed the dominance of descriptive and correlational studies. 
At the same time, experimental and longitudinal studies were rare. In the regions of 
Spain and Latin America, interdisciplinary teams that combined pedagogy, 
educational technology, and applied linguistics prevailed                                                        
(Ortiz-Bonnin & Blahopoulou, 2025; Peña Cáceres et al., 2025). Most authors 
agreed that chatbots are effective as support tools, but they cannot replace                         
full-fledged training in academic writing or research methods                                               
(Sánchez-Ticona et al., 2023). 
 
At the same time, a significant part of the work emphasized the contextual 
dependence of the results. The effectiveness of the use of chatbots varied 
depending on the linguistic environment, digital literacy of students, institutional 
policies, and cultural perceptions of authorship and learning (Tarchi et al., 2024; 
Tobin, 2024). This is especially noticeable in Central American and Caribbean 
countries, where access to digital resources and the regulatory framework were 
often uneven. 
 
Thus, the current literature has a number of limitations. First, most studies have 
focused on the general use of chatbots. Accordingly, researchers often did not 
distinguish functionally between chatbots for service support and virtual assistants 
for cognitive and research support. Second, there is a lack of work that would 
indicate the long-term impact of these tools on the formation of academic 
competencies, in particular the ability to independently write and think scientifically. 
 
Thus, the available scientific literature has demonstrated the potential of chatbots 
and virtual assistants as tools for supporting academic writing and research in higher 
education. However, a need was identified for an analysis of the role of virtual 
assistants in supporting the learning environment. It is these gaps that determined 
the relevance of further analysis of the role of such technologies. 
 
Methodology 
 
Research Design 
 
The proposed study was conducted using a quasi-experimental mixed-methods 
design with control and experimental groups and pre-test/post-test measurements.  
 
This design made it possible to effectively assess the impact of chatbots and virtual 
assistants on teaching academic writing and research skills in the context of the real 
educational process. Also, while maintaining the validity of the results, control for 
initial differences between groups was ensured through statistical procedures. 
 
Participants and Sample 
 
A total of 180 higher education applicants participated in the study. The formation of 
groups was based on existing academic streams (without full randomization), which 
corresponded to the natural conditions of university education. To minimize the 
impact of group unevenness in starting characteristics, all participants took an initial 
pre-test to determine the level of academic writing and self-assessment of research 
competencies. Participants also completed a short questionnaire on their previous 
experience with AI tools. All participants provided informed consent to participate in 
the study. Overall, the proposed quasi-experiment was conducted in compliance 
with the rules and principles of voluntariness, confidentiality, and academic integrity. 
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Conditions and intervention 
 
Participants were divided into two groups. 
 
Participants in the control group were trained in academic writing and basic elements 
of research work exclusively according to standard educational programs (text 
planning, argumentation, working with sources, formatting references, avoiding 
plagiarism, etc.). In contrast, participants in the experimental group had a standard 
program, which was supplemented by the regulated use of a chatbot/virtual assistant 
as a tool to support writing and research. 
 
To prevent the appearance of the “free use” effect and ensure the reproducibility of 
the intervention, structured scenarios for using the tool were introduced in the 
experimental group, which did not provide for the generation of ready-made 
fragments of academic text “on a turnkey basis”. At the same time, assistance in the 
form of cognitive and methodological “scaffolding” was allowed. In particular, 
participants in the experimental group were entitled to the following types of 
interaction: 
 
clarification and narrowing of the topic, formulation of the problem and research 
questions; 
creation of a plan/logic of sections, recommendations for improving the 
argumentation; 
explanation of methodological terms and choice of research design; 
linguistic and stylistic editing of individual sentences/paragraphs without changing 
the authorship; 
creation of self-check checklists (coherence, logical connections, citation style 
requirements). 
 
The requirements of academic integrity were equally emphasized for both groups. 
Participants received short “allowed/forbidden” protocols, which were supposed to 
minimize the risks of opaque authorship and abuse. 
 
Instruments and indicators 
 
Before and after the intervention, participants completed a standardized writing task 
(essay/short research text) with the same requirements for structure and use of 
sources. The texts were assessed using an analytical rubric (scales with several 
subcomponents), which covered the logic of the structure (introduction–
argumentation–conclusion), the quality of the argumentation and criticality, the work 
with sources (relevance, integration, correctness of references), academic style and 
accuracy of formulations, coherence and readability of the text. 
 
The assessment was carried out by independent experts/reviewers who did not 
know to which group the author of the text belonged (blind scoring). The consistency 
of the assessment was checked using interrater reliability indicators. 
 
An analysis of research competence was performed (additional outcome). In 
particular, the implementation of a short test/exercise on the formulation of the 
problem, hypotheses and variables was monitored, and self-assessment of research 
competence (planning, selection of methods, interpretation) was determined. 
 
The levels of technology acceptance and digital readiness (explanatory variables) 
were assessed. In particular, for the experimental group, the following indicators 
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were recorded: benefits and convenience (based on TAM/UTAUT logic), AI/digital 
literacy (basic understanding of limitations and risks), frequency and features of the 
use of individual types of tool use (short journal/self-report after tasks). 
 
To understand how exactly the chatbot/assistant influenced writing and research 
thinking, open-ended responses from participants were collected regarding the 
usage strategy, targeted short interviews/focus groups with a subsample, examples 
of “before/after text” (portfolio) for content analysis of changes. 
 
Procedure 
 
At the beginning of the study, a Pre-test was carried out: written task + measurement 
of research competences + experience/readiness questionnaire. The assessment, 
as already noted, was carried out as a result of the involvement of external 
experts/reviewers. 
 
Actually, the educational intervention lasted 3-4 months. During this time, control 
measures (4 written and research mini-tasks) were carried out within each course.  
 
The experimental group used a digital assistant and AI in accordance with the 
regulations. 
 
Post-test consisted of a repeated written task and repeated measurements, 
collecting qualitative data. 
 
Data analysis 
 
To check the differences between the groups after the intervention, ANCOVA was 
used, where the post-test was the dependent variable, the group was a factor, and 
the pre-test was a covariate. This made it possible to correctly control the starting 
differences without full randomization. Effect sizes (for example, Cohen’s d or partial 
η²) were calculated separately. For additional analysis, regression models were 
used that assessed the contribution of AI literacy, previous experience, and 
technology adoption indicators to the increase in results. The reliability of the scales 
was tested using Cronbach’s α, and the assumptions of the models were tested 
using standard diagnostic procedures. 
 
A qualitative analysis method was used for open-ended responses. Such materials 
and interviews were analyzed using thematic analysis. In particular, the qualitative 
component was used as an explanatory sequential component to interpret 
quantitative effects: which practices of using the assistant contributed to progress, 
and which led to superficial changes or dependence. 
 
Ethical and quality guarantees 
 
The study was implemented in compliance with the principles of informed consent, 
data anonymization, and voluntary participation. To minimize the risks of academic 
dishonesty, the intervention was designed to support the process rather than replace 
authorship: participants received the rules of acceptable use, and the evaluation 
focused on the quality of argumentation, work with sources, and the logic of the 
study. 
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Results and Discussion 
 
Results 
 
Before the intervention began, it was necessary to determine how much the 
performance of the control and experimental groups differed in terms of academic 
writing and research skills. Initial measurements showed that both groups were at 
approximately the same starting level. In particular, the differences identified were 
not statistically significant. In particular, the mean values of academic writing scores 
were 63.4 (SD = 8.9) in the control group and 64.1 (SD = 9.1) in the experimental 
group. The level of research competence was 3.21 (SD = 0.54) in the control group 
and 3.24 (SD = 0.57) in the experimental group. (See Table 1). This made it possible 
to consider further changes as being related to the learning conditions, rather than 
to the previous inequality of the participants. 
 
Table 1.  
Descriptive statistics of pre-test measures 
 

Measure Group N Mean SD 

Academic writing score (pre) Control 90 63.4 8.9  
Experimental 90 64.1 9.1 

Research competence (pre) Control 90 3.21 0.54  
Experimental 90 3.24 0.57 

 
During the intervention period, both groups improved their scores. However, the 
nature of this increase differed. In the control group, progress was more moderate 
and uniform. This state of affairs was fully consistent with typical dynamic indicators 
of the development of academic writing skills. In contrast, in the experimental group, 
the increase in scores was noted as more significant. This increase was 
concentrated mainly in those aspects of writing that were related to the structure of 
the text and the logic of argumentation.  
 
At the same time, to assess the effect of the intervention, an ANCOVA was used, in 
which the results of academic writing after testing were the dependent variable, the 
type of group was the independent variable, and the pre-test was the covariate. 
Hence, the data indicated a significant effect of group type (F = 18.72; p < .001; 
Partial η² = .096). This indicated a medium effect of the intervention. The effect of 
pretest as a covariate was also significant (F = 41.55; p < .001; Partial η² = .191). 
 
Table 2.  
ANCOVA results for academic writing performance 
 

Source F p Partial η² 

Group (control vs experimental) 18.72 < .001 .096 

Pre-test (covariate) 41.55 < .001 .191 

 
After the intervention, students in the experimental group who worked with a chatbot 
or a virtual assistant in a regulated format had higher scores in academic writing, 
even taking into account their initial level. This demonstrated the importance of using 
digital assistants to support the learning process and enhance its educational 
effectiveness. 
 
The qualitative nature of this impact was also determined on the basis that students 
in the experimental group structured their texts better, formulated the main theses 
more clearly, and built their arguments more consistently. In their works, logical 

        
         
 

 

 

 

Este artículo no presenta ningún 
conflicto de intereses. Este artículo 
está bajo la licencia Creative 
Commons Atribución 4.0 
Internacional (CC BY 4.0). Se 
permite la reproducción, 
distribución y comunicación pública 
de la obra, así como la creación de 
obras derivadas, siempre que se 
cite la fuente original. 
 

https://revistaeduweb.org/ 
    

ISSN: 1856-7576 

 

Creative Commons Attribution 4.0 
Internacional (CC BY 4.0) 

  Open Acces 

Chatbots and virtual assistants in higher education: supporting academic writing and research.              
Eduweb, 2026, enero-marzo, v.20, n.1. / 382-395 
   

 

 

https://revistaeduweb.org/


 
 

389 

“gaps” between parts of the text were smoothed out, and introductions and 
conclusions demonstrated a higher level of coherence with the main content. Under 
such circumstances, the digital assistant performed the function of a kind of cognitive 
“navigator” that helped students maintain the general logic of the written assignment 
at a higher level. 
 
On the other hand, the results show that linguistic and stylistic aspects (e.g. formal 
academic language or precision of formulations) improved less dynamically. This 
allowed us to demonstrate that chatbots and virtual assistants are more effective as 
tools for organizing thinking and structure. At the same time, their effectiveness as 
tools for the deep development of stylistic skills is less noticeable. Therefore, 
additional analysis of the subcomponents of writing demonstrated that more 
substantial differences between groups were observed in text structure, logic of 
argumentation, and coherence. At the same time, linguistic and stylistic aspects 
showed more moderate growth (See Table 3). 
 
Table 3.  
Post-test differences by writing components 
 

Component Control (M ± SD) Experimental (M ± SD) t p 

Text structure 3.42 ± 0.61 3.91 ± 0.58 5.01 < .001 

Argumentation 3.35 ± 0.64 3.82 ± 0.60 4.36 < .001 

Use of sources 3.18 ± 0.66 3.47 ± 0.63 2.84 .005 

Academic style 3.51 ± 0.59 3.68 ± 0.57 1.96 .052 

 
Post-test analysis of research competencies also confirmed a statistically significant 
effect of the intervention. Students in the experimental group demonstrated a better 
ability to formulate research questions and research logic. The effect size                       
(Cohen's d = 0.69) indicated a medium practical impact of the intervention on the 
development of students' research competence. (See Table 4). 
 
Table 4.  
Group differences in research competence (post-test) 
 

Measure Control (M ± SD) Experimental (M ± SD) Cohen’s d 

Research competence index 3.38 ± 0.49 3.71 ± 0.46 0.69 

 
To compare the post-experimental academic writing profiles in the control and 
experimental groups, Figure 3 presents a radar chart of key components of writing 
(See Figure 1). 
 

 
Figure 1. Chart of writing components (control vs experimental, max 5 points). 
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Correlation analysis provided an understanding of the mechanisms behind the 
observed effects. It was found that academic writing performance was moderately 
correlated with research competency. As a result, there was an interdependence 
between these competencies. In other words, students who had a better 
understanding of the logic of the research task tended to complete the written task 
in a more structured and convincing manner. The relationship between writing 
performance and AI literacy was particularly striking. In particular, students who had 
a higher level of awareness of the possibilities and limitations of AI benefited 
significantly more from using this digital assistant. In contrast, the frequency of 
chatbot use was less strongly associated with academic performance. Correlation 
analyses were conducted to identify the main relationships between the intensity 
and nature of assistant use, digital readiness, and learning outcomes (see Table 5). 
 
Table 5.  
Pearson correlations among key variables (experimental group) 
 

Variable 1 2 3 4 

1. Academic writing gain — 
   

2. Research competence gain .48** — 
  

3. AI literacy .41** .36** — 
 

4. Frequency of chatbot use .29* .22* .34** — 

* p < .05, ** p < .01 
 
The results indicated that academic writing performance was correlated with AI 
literacy and research competencies. The regression model further confirmed these 
observations. It was demonstrated that AI literacy and basic research competency 
were important predictors of improved writing performance (β = 0.32, t = 4.21,                        
p < 0.001). The frequency of use of a digital assistant had a positive direction of 
influence (β = 0.27, t = 3.58, p = 0.001). Frequency of chatbot use showed a positive, 
but insignificant, effect (β = 0.14, t = 1.97, p = 0.051).This made it possible to identify 
the chatbot as not a universal "performance enhancer" (see Table 6). 
 
Table 6.  
Multiple regression predicting academic writing gain 
 

Predictor β t p 

AI literacy .32 4.21 < .001 

Research competence (pre) .27 3.58 .001 

Frequency of chatbot use .14 1.97 .051 

R² = .38 
   

 
Qualitative analysis of students’ reflections and text examples provided a way to 
complement the quantitative results. Participants in the experimental group most 
often described the assistant as a tool that helps them “see the structure,” “not get 
lost in the arguments,” and “understand where to start.” At the same time, some 
students noted the risk of over-reliance on prompts, which could eventually lead to 
stereotyped thinking. Such reservations are consistent with the quantitative data, 
which demonstrated a limited impact of the intervention on the depth of 
argumentation (See Table 7). 
 

  

        
         
 

 

 

 

Este artículo no presenta ningún 
conflicto de intereses. Este artículo 
está bajo la licencia Creative 
Commons Atribución 4.0 
Internacional (CC BY 4.0). Se 
permite la reproducción, 
distribución y comunicación pública 
de la obra, así como la creación de 
obras derivadas, siempre que se 
cite la fuente original. 
 

https://revistaeduweb.org/ 
    

ISSN: 1856-7576 

 

Creative Commons Attribution 4.0 
Internacional (CC BY 4.0) 

  Open Acces 

Chatbots and virtual assistants in higher education: supporting academic writing and research.              
Eduweb, 2026, enero-marzo, v.20, n.1. / 382-395 
   

 

 

https://revistaeduweb.org/


 
 

391 

Table 7.  
Analysis of reflections of students in the experimental group 
 

Topic 
Category 

Topic Description Representative student 
statements 

Analytical 
interpretation 

Support Assistant helps 
organize thoughts 
and build the logic 

of the text 

“It becomes clear where to 
start.” 

“Provides valuable ideas” 
“Provides valuable 

suggestions” 

The tool performs the 
function of cognitive 

“scaffolding”. 

Navigating 
the 

Argument 

Support in 
maintaining logical 

sequence 

“I no longer get lost in 
arguments.” 

“I understand where to 
start.” 

“Provides good guidance.” 
“Structures all important 

topics.”  

Reducing cognitive 
overload and 

increasing the logical 
coherence of 
statements 

Overcoming 
Initial 

Difficulties 

Reducing the fear 
of the "blank page" 

“Now I understand how to 
start.” 

“Provides good guidance.”  

Reducing anxiety at 
the stage of writing 

initiation 

Risk of 
Addiction 

Awareness of the 
possibility of over-

reliance on 
prompts 

“Sometimes I just want to 
take a ready-made idea.” 
“You can get used to the 

prompts.” 
“I get used to the prompts, 
and I feel so comfortable.” 

Potential threat of 
forming stereotyped 

thinking 
  

 
Discussion 
 
The results confirmed the importance of using chatbots and virtual assistants as 
support tools. However, these digital mechanisms are not intended to completely 
replace subjects such as academic writing and research in higher education. The 
quasi-experimental design made it possible to record a moderate and stable positive 
effect of the intervention, which was primarily reflected in the improvement of the 
structural organization of texts, the logic of argumentation and related research 
competencies. This nature of the results is fully consistent with modern studies, 
which emphasize that the greatest potential of generative AI lies in the functions of 
cognitive “scaffolding” (Bohomaz  et al., 2023; Krumsvik, 2024), and not in forming 
a direct line of academic content generation. 
 
An important observation in the proposed results was that the most pronounced 
effects were recorded precisely in the higher cognitive components of writing. In 
contrast, linguistic and stylistic aspects showed only a moderate increase. This 
confirmed the findings of other researchers that chatbot-assisted support had a 
positive impact on the organization of thinking, text planning, and understanding the 
logic of argumentation. However, this did not replace the process of long-term 
formation of an academic style, which was also indicated by many researchers. This 
result was also correlated with the approaches to academic literacy                                 
(Peralta & Pila, 2025; Thottoli et al., 2024; Palacios-Núñez et al., 2025), according 
to which writing was considered as a language skill and at the same time as a form 
of participation in disciplinary knowledge and research culture. 
 
Particular attention was focused on identifying the role of AI literacy as one of the 
key factors in the effectiveness of the intervention. Correlation and regression 
analyses demonstrated how higher education students with a higher level of 
awareness of the possibilities and limitations of AI benefited more from the use of 
digital assistants. This made it possible to interpret chatbots both as a universal 
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means of improving outcomes and an influential tool, the effectiveness of which 
depended largely on the user’s reflexive and responsible interaction with technology. 
In this context, the results confirmed existing views on the need to integrate AI 
literacy elements into academic writing and research skills development programs 
(Sanz-Tejeda et al., 2026; Urzúa et al., 2025). 
 
At the same time, the relatively weak relationship between the frequency of assistant 
use and educational outcomes highlighted the limitations of the instrumental 
approach to the use of AI. Simply increasing the number of calls to the chatbot did 
not guarantee qualitative changes in writing or research thinking. Instead, the focus 
on analyzing, testing, and refining one’s own ideas became decisive                          
(Getenet & Tualaulelei, 2023). This observation is likely to have important 
pedagogical implications (McSharry, 2023; Ojeda Carpio, 2025), as it confirmed a 
shift in focus from controlling the use of technologies to forming a culture of their 
conscious use. 
 
The qualitative data presented allowed us to further confirm previous scientific 
findings that students perceived the chatbot primarily as a means of support in the 
initial stages of writing and research. At the same time, a caveat was noted regarding 
the risk of stereotyped thinking and superficial acceptance of the proposed 
formulations. These observations are consistent with quantitative findings that 
showed limited impact of the intervention on depth of argumentation                           
(Moreno-Guerrero et al., 2022; Khryk et al., 2021). The proposed results highlight 
the need for pedagogical support for the use of such tools (Labadze et al., 2023). 
 
Overall, the study results add to the existing literature, offering an empirically 
informed perspective on the role of chatbots and virtual assistants in the 
development of academic writing and research skills. More broadly, the proposed 
results demonstrate a transformation of the role of digital tools in higher education, 
from automation tools to partners in the process of educational thinking                            
(Essel et al., 2022; Polyezhayev et al., 2024). However, the study has 
methodological limitations. First, the use of a quasi-experimental design without 
complete randomization limited the ability to broadly generalize causal conclusions. 
Second, the duration of the intervention was relatively short. Thus, this duration did 
not allow for the assessment of the long-term impact of chatbot support. 
 
Conclusions 
 
The article analyzes the possibilities of using chatbots and virtual assistants as tools 
to support academic writing and research activities in higher education institutions. 
The results of a quasi-experimental study demonstrated that the regulated and 
pedagogically directed use of such tools had a positive impact on the quality of 
academic writing (primarily on the structural organization of texts, the logic of 
argumentation, and related research competencies). 
 
The study also indicated that the effect of support using chatbots was different. In 
particular, the most pronounced changes were observed in the components that 
reflected higher cognitive processes. However, linguistic and stylistic characteristics 
had more moderate changes. This confirmed the feasibility of considering chatbots 
and virtual assistants as means of cognitive and methodological support. The 
conscious use of artificial intelligence technologies had a more important impact on 
learning than the frequency of their use. This indicated the importance of integrating 
digital and artificial intelligence elements into educational programs.  
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The results had practical significance for teachers and educational program 
developers, as they demonstrated the possibilities of combining traditional learning 
with artificial intelligence tools under conditions of clear pedagogical regulation and 
adherence to the principles of academic integrity. 
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