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Аннотация. Интеграция цифровых технологий в академическое письмо создаёт 

новые возможности для улучшения саморегулируемого обучения студентов и их 

навыков письма. Данное исследование рассматривает роль цифровых инструментов, 

таких как системы управления обучением, платформы автоматической оценки 

письменных работ, мобильные обучающие приложения и AI-ассистенты для письма, в 

развитии академического письма. Для оценки результатов и восприятия студентов был 

использован смешанный метод исследования, включающий письменные тесты, 

анкеты, интервью и анализ учебных данных. 

Результаты показали, что технологически поддерживаемые образовательные 

среды усиливают стратегии саморегулируемого обучения и улучшают результаты 

письма, особенно благодаря постоянной обратной связи и возможности повторной 

доработки текстов. Мобильные приложения повышают доступность обучения, а 

инструменты на основе искусственного интеллекта поддерживают интерактивный 

процесс письма и аналитическое мышление. Однако улучшение лексической 

сложности оказалось ограниченным. Исследование делает вывод, что цифровые 

инструменты наиболее эффективны при их внедрении через структурированные 

методологические подходы, учитывающие потребности и особенности поведения 

обучающихся. 
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Annotation. The integration of digital technologies into academic writing creates 

opportunities to improve students’ self-regulated learning and writing performance. This 

study explores the role of digital tools such as learning management systems, automated 

writing evaluation platforms, mobile learning applications, and AI-based writing assistants in 

supporting academic writing development. A mixed-method research design, including 

writing assessments, questionnaires, interviews, and learning analytics, was used to evaluate 

students’ performance and perceptions. The findings show that technology-mediated 

environments enhance self-regulated learning strategies and improve writing outcomes, 

especially through continuous feedback and iterative practice. Mobile applications increase 

accessibility, while AI tools support interactive writing and analytical thinking. However, 

improvements in lexical complexity remain limited. The study concludes that digital tools are 

most effective when integrated through structured methodological frameworks that consider 

learners’ needs and behaviors. 

Keywords: digital tools, academic writing, self-regulated learning, mobile learning, AI-

assisted writing, technology-mediated learning, lexical complexity, human-AI collaboration, 

learning management systems, automated writing evaluation 

DOI: 10.5281/zenodo.20377606

https://doi.org/10.5281/zenodo.20377606


 

344 

 

Annotatsiya. Raqamli texnologiyalarni akademik yozuvga integratsiya qilish 

talabalarining o‘z-o‘zini boshqarib o‘rganishi va yozish ko‘nikmalarini yaxshilash uchun 

yangi imkoniyatlar yaratadi. Ushbu tadqiqot o‘quv boshqaruv tizimlari, avtomatlashtirilgan 

yozuvni baholash platformalari, mobil ta’lim ilovalari va AI asosidagi yozuv yordamchilari 

kabi raqamli vositalarning akademik yozuvni rivojlantirishdagi rolini o‘rganadi. Talabalar 

natijalari va qarashlarini baholash uchun yozuv testlari, so‘rovnomalar, intervyular va o‘quv 

tahlillarini o‘z ichiga olgan aralash metod tadqiqot dizayni qo‘llanildi. 

  Natijalar shuni ko‘rsatdiki, texnologiya vositasidagi muhitlar o‘z-o‘zini boshqarib 

o‘rganish strategiyalarini kuchaytiradi va ayniqsa doimiy fikr-mulohaza hamda takroriy 

yozish orqali yozish natijalarini yaxshilaydi. Mobil ilovalar qulaylik va foydalanish 

imkoniyatini oshiradi, AI vositalari esa interaktiv yozish jarayoni va tahliliy fikrlashni 

qo‘llab-quvvatlaydi. Biroq, leksik murakkablikdagi o‘sish cheklangan bo‘lib qoldi. Tadqiqot 

shuni xulosa qiladi: raqamli vositalar o‘quvchilarning ehtiyojlari va xulq-atvorini hisobga 

olgan holda tizimli metodologik yondashuv asosida qo‘llanganda eng samarali natija beradi. 

Kalit so’zlar:  raqamli vositalar, akademik yozuv, o‘z-o‘zini boshqarib o‘rganish, mobil 

ta’lim, sun’iy intellekt yordamida yozish, texnologiya vositasidagi ta’lim, leksik 

murakkablik, inson va sun’iy intellekt hamkorligi, o‘quv boshqaruv tizimlari, 

avtomatlashtirilgan yozuvni baholash. 

 

The rapid development of digital technologies has significantly transformed academic 

writing and scientific research, particularly through technology-mediated self-regulated 

learning and the integration of mobile and AI-based tools. Previous studies suggest that digital 

platforms such as learning management systems, automated writing evaluation software, 

mobile learning applications, and generative AI assistants can enhance students’ autonomy, 

provide personalized feedback, and support iterative writing practices. At the same time, these 

technologies introduce challenges related to cognitive load, over-reliance on automated 

assistance, and the need for effective pedagogical integration. In the context of higher 

education, many learners still struggle with academic writing quality, including limited lexical 

complexity, insufficient critical thinking, and lack of structured writing strategies. The 

emergence of mobile learning in the Society 5.0 era further expands access to flexible and 

interactive learning materials, while AI-powered tools, including natural language processing 

applications, assist with drafting, revising, and literature synthesis. However, the 

effectiveness of these technologies depends on how they are methodologically integrated into 

teaching practices and how learners interact with them. Therefore, understanding the role of 

digital tools and human-AI collaboration in academic writing is essential for developing 

structured approaches that improve writing performance, promote self-regulated learning, and 

maintain academic integrity in scientific research. 

Self-regulated learning (SRL) refers to learners’ ability to control their thoughts, 

emotions, and behaviors to achieve learning goals. In technology-supported environments, 

SRL becomes more flexible and helps learners study independently, improving motivation 

and language learning outcomes. Although previous studies highlight the benefits of 

technology-enhanced learning, limited research specifically examines how technology-

mediated SRL influences language skill development. However, several studies show a 

positive relationship between SRL strategies and improved learning performance. 

Research comparing students who use SRL strategies with those who do not indicates 

that self-regulation supports the development of language skills such as speaking, reading, 

writing, and grammar. Learners who regulate their learning tend to achieve better results in 
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blended and technology-supported environments. Nevertheless, some studies report that 

students rarely apply SRL strategies in writing tasks. Factors like large class sizes and limited 

time reduce writing practice opportunities, which may negatively affect writing proficiency 

despite the benefits of SRL. 

To measure SRL, researchers often use the Motivated Strategies for Learning 

Questionnaire (MSLQ), which evaluates cognitive, metacognitive, and resource management 

strategies. Later research expanded this model by including motivational and emotional 

factors, such as emotional regulation. This broader framework helps better understand how 

different aspects of SRL interact in technology-enhanced academic writing and language 

learning contexts. 

Methodology: This study used a mixed-method research approach to examine the use 

of digital tools in academic writing. A total of 280 undergraduate students from engineering-

related disciplines were selected through purposive sampling and divided into one control 

group and two experimental groups. The experimental groups used different combinations of 

digital tools to support academic writing. All participants had experience learning English as 

a foreign language and voluntarily joined the study. Ethical considerations, including 

informed consent and anonymity, were maintained throughout the research. 

  The research also involved lecturers and subject-matter experts to develop and evaluate 

technology-assisted academic writing materials. Mobile learning resources were designed as 

an application accessible on digital devices. Participants included students enrolled in 

academic writing courses and lecturers teaching these courses, while experts in instructional 

materials and media validated the quality and effectiveness of the developed resources. 

  Data were collected using multiple techniques, including writing tests, questionnaires, 

semi-structured interviews, and focus group discussions. The research followed several 

stages: needs analysis, product design, development, validation, and evaluation. Based on 

identified challenges, digital teaching materials were created, tested, revised, and assessed to 

determine their effectiveness in improving academic writing and supporting learners’ 

engagement with digital technologies. 

Results. The analysis of students’ writing performance revealed that the use of digital 

tools had a measurable impact on academic writing outcomes. After controlling for pre-test 

scores, statistical analysis showed significant differences among the groups using different 

technology-mediated learning approaches. Students who used a combination of learning 

management systems and automated writing evaluation tools demonstrated higher writing 

performance compared to those in the control group. Although learners using only one 

platform also showed improvement, the difference was not statistically significant. These 

findings suggest that integrated digital tools, particularly those providing continuous feedback 

and opportunities for revision, can effectively support self-regulated learning and improve 

academic writing quality. 

The needs analysis conducted during the research stage highlighted important 

requirements for technology-supported academic writing materials. Curriculum reviews 

indicated that academic writing courses generally aim to help students develop the ability to 

produce structured scientific texts and, in some cases, publish their work. Survey results 

showed that most students preferred mobile learning–based teaching materials in application 

form. They emphasized the need for content covering writing stages, cohesion and coherence, 

citation techniques, plagiarism avoidance, and publication strategies. Additionally, many 

students requested interactive features such as quizzes and evaluation tools to support 

continuous learning and self-assessment. 
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Lecturers’ responses further supported the integration of digital tools in academic 

writing instruction. Most instructors expressed the need for materials that promote higher-

order thinking skills and improve students’ ability to write scientific papers. They also 

highlighted the importance of designing resources that accommodate different learning styles, 

including visual, auditory, and kinesthetic approaches. These findings indicate that both 

students and lecturers view technology-enhanced materials as beneficial for improving 

engagement and learning outcomes in academic writing courses. 

The analysis of human–AI collaboration patterns provided additional insights into how 

learners interact with generative AI tools during writing tasks. Three main behavioral states 

were identified: content copying, content pasting, and component shaping. While copying and 

pasting activities occurred frequently in short sequences, component shaping involved more 

complex processes such as editing, prompting, and adding references. Students who engaged 

more in iterative shaping activities demonstrated more productive writing behaviors. The 

results suggest that effective use of AI tools requires active interaction and refinement rather 

than simple copying, highlighting the importance of structured methodological guidance 

when integrating AI into academic writing. 

Discussion. The findings confirm that integrating digital tools significantly improves 

academic writing and supports scientific research processes. Technology-mediated learning 

environments enhanced students’ writing performance, especially when multiple tools 

provided structured feedback and opportunities for revision. The results show that digital 

platforms, mobile applications, and AI-assisted tools encourage self-regulated learning and 

active participation in iterative writing processes. 

The study also reinforces the importance of self-regulated learning strategies highlighted 

in the literature. Students using technology-supported SRL strategies performed better than 

those relying on traditional methods. Interactive materials and evaluation tools helped 

learners manage time, monitor progress, and refine their writing. In addition, motivational 

and emotional elements in digital environments increased students’ engagement in academic 

writing tasks. 

 Another key finding relates to mobile learning applications. Both students and lecturers 

supported mobile-assisted academic writing resources due to their flexibility, accessibility, 

and interactive content. Mobile applications allowed learners to access materials anytime and 

supported structured writing stages, citation guidance, and plagiarism awareness, which 

improved academic writing competence. 

The analysis of human–AI collaboration showed that AI tools are most effective when 

used actively rather than for copying. Students who engaged in iterative editing and idea 

development demonstrated better writing behaviors. Overall, structured integration of digital 

tools enhances academic writing and learner autonomy, though effective results depend on 

proper pedagogical implementation and active student engagement. 

Conclusion. The findings of this study indicate that the integration of digital tools, 

particularly the combination of learning management systems and automated writing 

evaluation platforms, can significantly enhance students’ academic writing performance by 

increasing exposure to learning materials, providing opportunities for practice, and offering 

corrective feedback. However, technology-supported self-regulated learning showed limited 

influence on improving lexical complexity, suggesting that current digital feedback systems 

focus more on accuracy than vocabulary sophistication. The results also revealed that students 

using technology demonstrated stronger self-regulated learning strategies compared to those 

in traditional settings, although differences among technological tools were not substantial. 
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Additionally, both internal factors, such as learners’ preferences and needs, and external 

factors, including technological quality and learning environment, influenced students’ 

engagement with digital tools. The development of mobile learning–based teaching materials 

further highlighted the importance of structured design, validation, and implementation 

processes in enhancing academic writing instruction. Moreover, the analysis of human–AI 

collaboration emphasized that purposeful interaction with AI tools supports more effective 

writing practices, while passive use limits potential benefits. Despite certain limitations, such 

as reliance on self-reported data and sample size constraints, the study confirms that digital 

and AI-assisted tools can effectively support self-regulated learning and academic writing 

when applied through well-designed methodological frameworks, and future research should 

explore advanced technological integration, learner preferences, and innovative assessment 

methods to further improve academic writing and scientific research outcomes. 
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