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students, proficiency in Technical English is not merely
Technical Communication.

an academic requirement but a fundamental
competency that enables access to programming
languages, software documentation, technical manuals,
research publications, online learning resources, and
professional ~communication within the global
technology sector. Despite the growing importance of
English in engineering education, many students
continue to encounter difficulties in understanding
technical terminology, interpreting complex
documentation, producing academic and technical
writing, and communicating effectively in English-
mediated learning environments. This study examines

the impact of Al-enhanced learning systems on the
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development of Technical English proficiency among
computer engineering students. Specifically, the research
investigates how Al-powered educational technologies
contribute  to vocabulary acquisition, reading
comprehension, technical writing, language confidence,
and overall engagement with English-language
technical content. A quantitative survey-based research
design was employed to collect data from undergraduate
computer engineering students regarding their
experiences with Al-assisted learning tools and their
perceptions of the effectiveness of these technologies in
supporting English language development. The collected
data were analyzed using descriptive statistical methods
to identify prevailing patterns and trends related to
tudents_languageslearning experiences. The findings
anced learning systems provide
for the acquisition of specialized
ry, the comprehension of
materials, and the improvement
ting skills. Participants reported that Al-
powered tools facilitate independent learning by offering
immediate feedback contextualized explanations,

SO t1 Sm@id continuous access
I M N Oto sou es.tFu { mere, the results indicate

that the mtegratzon of Al ech-fno ogies into language-

b s positively to students’
/\ ( tzvatz {;M willingness to engage
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with comple echnical content in English. However, the
study also identifies several challenges, including the
potential risk of excessive dependence on Al-generated
assistance and concerns regarding the accuracy and
contextual appropriateness of automatically generated
content. The study concludes that Al-enhanced learning
systems represent an effective supplementary resource
for strengthening Technical English proficiency among
computer engineering students. The integration of Al-
assisted technologies into English for Specific Purposes
(ESP) instruction can help reduce language barriers,
improve academic performance, and better prepare
future engineers for participation in international
academic, professional, and technological communities.
The findings further suggest that educators should adopt
a balanced pedagogical approach that combines Al-
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supported learning with instructor guidance to
maximize educational outcomes while fostering critical
thinking and autonomous learning skills..

Introduction

The twenty-first century has witnessed unprecedented technological advancements that
have transformed virtually every aspect of human life, including education. Among these
innovations, Artificial Intelligence (Al) has emerged as one of the most influential technologies,
reshaping traditional teaching and learning practices across different educational contexts. The
integration of Al into educational environments has introduced new possibilities for
personalized instruction, adaptive learning, intelligent tutoring systems, automated feedback
mechanisms, and data-driven educational support. As universities continue to embrace digital
transformation, Al-enhanced learning systems are increasingly being recognized as powerful
tools capable of addressing diverse learning needs and i 1mprov1ng student outcomes.

Simultaneously, globalization evelopment have intensified the
importance of English as the d ce, technology, engineering, and
international communication. En edium through which knowledge
is produced, disseminated, and e ofessional settings. This reality is
particularly evident in the field o where the majority of programming
languages, software developmentframeworks, techni¢al documentation, research publications,
online courses, and professional resources are produced and maintained in English.
Consequently, the ability to understand and effectively use Technical English has become an

essential compet IMN Qn Auﬂsel x f ;?ademlc success and
professional compétitiveness i yi

Despite the growing importance of English prof1c1ency in technical disciplines, many

computer engineering sﬁ ‘encoﬂ sign cmh ict lenges throughout their
academic journey. Thes d.gﬂne angudge competence and involve

specialized

terminology, technical vocabulary, academic writing conventions, software
documentation, programming instructions, and professional communication practices.
Students with limited proficiency in Technical English often experience obstacles when reading
programming manuals, understanding error messages, interpreting software documentation,
accessing scholarly literature, or participating in international academic discussions. Such
challenges may negatively affect not only language development but also the acquisition of
disciplinary knowledge and technical skills.

The situation becomes even more complex in countries where English is taught primarily
as a foreign language. In these educational contexts, students frequently possess theoretical
knowledge of English grammar and vocabulary but struggle to apply their language skills
effectively in technical and professional environments. Traditional language instruction often
focuses on general English competencies while paying insufficient attention to discipline-
specific language needs. As a result, students may complete language courses without
developing the specialized communicative competencies required for success in engineering

education and professional practice. This mismatch between language instruction and
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professional demands has highlighted the need for more effective approaches to teaching
English for Specific Purposes (ESP), particularly within technical and engineering disciplines.

Recent developments in Al technologies offer promising solutions to many of these
challenges. Al-enhanced learning systems provide learners with immediate access to
personalized educational support, enabling them to receive instant feedback, adaptive
recommendations, contextualized explanations, and individualized learning pathways. Tools
such as intelligent chatbots, automated writing assistants, machine translation systems, speech
recognition technologies, and Al-powered tutoring platforms have demonstrated considerable
potential in facilitating language acquisition and supporting independent learning. Unlike
conventional instructional methods, Al-based systems can continuously monitor learner
performance, identify weaknesses, and deliver customized assistance tailored to individual
learning needs.

For computer engineering students, Al-enhanced learning technologies offer unique
advantages due to the close relationship between technological literacy and language
development. Students can utilize Al systems to ical concepts, expand discipline-
specific vocabulary, improve acad ssional communication, and gain
deeper understanding of pr i ials. Furthermore, Al-powered
learning beyond the classroom,
at their own pace. Such flexibility
is particularly valuable in engine students must continuously adapt to
rapidly evolving technological knowledge and professional requirements.

Although the educational potential of Al has attracted growing scholarly attention,

existing research has,primarily focused on,general Jlangu learning, academic writing
support, or the use NNea onal E{tsro ; elyslimited attention has
been devoted to eXaminihg thé"spé€ific role of“Al-eéhhaficed"learfling™SyStems in improving

Technical English proficiency a cQmpu ngineering u%n . Moreover, much of the
current literature emph;ﬁzﬁcﬁ capabilities'r hanfinvestigating how students
perceive and utilize Al t0ols withfil' disciplid@-specifit 1 age-l€arning environments. This
gap in the literature suggests the need for further empirical investigation into the relationship
between Al-assisted learning and Technical English development in engineering education.

In response to this need, the present study explores the impact of Al-enhanced learning
systems on the Technical English proficiency of computer engineering students. The study
seeks to examine the language-related challenges experienced by learners, evaluate the
perceived effectiveness of Al-assisted learning technologies, and identify the potential benefits
and limitations associated with their implementation in Technical English instruction. By
focusing specifically on computer engineering students, the research contributes to a more
nuanced understanding of how Al technologies can support language learning within

educational tools provide oppo
allowing students to engage with

specialized academic contexts.

The findings of this study are expected to provide valuable insights for language
educators, curriculum developers, educational policymakers, and technology specialists
interested in enhancing English language instruction through innovative digital solutions.
Furthermore, the research may contribute to the development of more effective ESP programs

that integrate Al technologies to support students' academic achievement, professional
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readiness, and participation in the global technological community.

Accordingly, this study addresses the following research questions:

1.What language-related challenges do computer engineering students encounter while
studying technical and programming-related subjects?

2.How do Al-enhanced learning systems contribute to the development of Technical
English proficiency among computer engineering students?

3.What are students’ perceptions regarding the effectiveness of Al-assisted learning tools
in improving their language skills?

4.What opportunities and challenges emerge from the integration of Al technologies into
Technical English learning environments?

By addressing these questions, the study aims to provide a comprehensive understanding
of the role of Al-enhanced learning systems in supporting Technical English development and
improving educational outcomes among future computer engineers.

Literature Review

Artificial Intelligence in Langu

Artificial Intelligence has bec
modern education. Over the pa
traditional teaching and learnin

ntial technological innovations in
cational tools have transformed
ersonalized, adaptive, and data-
driven learning experiences. Un al technologies, Al systems are
capable of analyzing learner beh idual strengths and weaknesses, and
generating customized feedback'that supports continuous improvement. These capabilities
have attracted considerable attention among educators, researchers, and policymakers seeking

innovative solutions tg.e ce learning qutcgme — —
In language ;iu i0n) acx‘f:e nifigant o‘jal-ﬁun improving various
aspects of languag€ acquisition, incliding vocabulary development, rédding comprehension,

writing proficiency, speaking flu and.pr ciation accu c;sln lligent tutoring systems,
natural language procﬁg én ies, tMtB pﬁtl evaluation tools, and
conversational chatbotshavé ena ea o réceivé immedidte feedback and engage in

meaningful language practice beyond traditional classroom settings. As a result, Al-assisted
learning environments have become increasingly common in higher education institutions
worldwide.

Researchers have argued that Al technologies promote learner autonomy by allowing
students to control the pace, frequency, and direction of their learning activities. Through
continuous interaction with Al-powered systems, learners can practice language skills
independently while receiving individualized support tailored to their specific needs. This shift
toward personalized learning represents a significant departure from traditional teacher-
centered approaches and reflects broader trends in digital education.

Al-Assisted Learning and English Language Development

A growing body of research has explored the effectiveness of Al-enhanced learning
systems in English language education. Previous studies have reported positive outcomes
associated with the use of Al-powered writing assistants, grammar correction tools, machine
translation systems, and intelligent conversational agents. These technologies have been

shown to improve learners' grammatical accuracy, vocabulary usage, writing organization, and
overall language confidence.
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One of the most widely discussed Al applications in language education is the use of
conversational Al systems. These tools provide learners with opportunities to engage in
authentic language interaction without the anxiety often associated with communicating with
human interlocutors. Through repeated practice and immediate corrective feedback, students
can gradually develop greater fluency and confidence in using English for academic and
professional purposes.

Similarly, Al-powered writing assistants have gained popularity due to their ability to
identify grammatical errors, suggest vocabulary improvements, and provide recommendations
for enhancing coherence and cohesion. Research findings suggest that such tools can
significantly improve writing quality, particularly among learners who require frequent
feedback and individualized support. Furthermore, Al-based translation systems and language-
learning applications have facilitated access to authentic English-language materials, enabling
students to engage more effectively with academic content.

Despite these benefits, scholars have also highlighted several challenges associated with
Al-assisted language learning. Concerns have been raised regarding learner dependence on
automated feedback, potential ina uggestions, ethical considerations
related to academic integrity, an d critical thinking. Consequently,
researchers emphasize the imp chnologies within pedagogically
sound instructional frameworks hem as standalone educational

solutions.
Technical English and Computer Engineering Education
Technical English occupies a central position within computer engineering education.

Unlike General English, Technical lish encompasses,specialized gocabulary, discipline-
specific discourse EN’EM@CS jcu tati@n, (3;“ terminology, and
professional commUnication practices relevant to e in:.!;in context§*Mastery of Technical
English enables students to ac academigliterature,in p‘et oftware documentation,
understand programmi 'nsﬁﬁ)artic eﬂil'wrna onal collaborations, and
communicate effectively'Witin p ional &VirofiMents.

The importance of Technical English has increased significantly due to the global nature
of the information technology industry. Most programming languages utilize English-based
syntax and terminology, while software development resources, coding platforms, and
professional documentation are predominantly produced in English. Consequently, students
with insufficient Technical English proficiency may encounter barriers that limit their ability to
fully engage with technical content and acquire disciplinary knowledge.

Previous studies have identified numerous language-related challenges experienced by
engineering students. These include difficulties in understanding technical vocabulary,
interpreting software documentation, reading research articles, preparing technical reports,
and participating in professional discussions. Such challenges often contribute to lower
academic performance, reduced self-confidence, and limited participation in global learning
communities.

To address these issues, many educational institutions have adopted English for Specific
Purposes (ESP) programs designed to meet the unique linguistic needs of engineering students.

ESP instruction focuses on developing language competencies directly relevant to students'
academic and professional contexts. However, traditional ESP
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approaches frequently face limitations related to time constraints, insufficient individualized
support, and varying learner proficiency levels.

The Role of Al in Technical English Learning

Recent advances in Al technology have created new opportunities for addressing the
language-learning needs of engineering students. Al-enhanced learning systems can provide
specialized support for Technical English acquisition by offering contextual explanations of
technical terminology, automated feedback on technical writing, interactive language practice,
and adaptive learning pathways tailored to individual learner needs.

For computer engineering students, Al-powered tools serve not only as language-learning
resources but also as academic support systems that facilitate access to technical knowledge.
Students can utilize Al technologies to clarify programming concepts, interpret software
documentation, translate complex technical texts, and improve professional communication
skills. These capabilities are particularly valuable in engineering education, where language
proficiency and technical competence are closely interconnected.

Several recent studies suggest that Al-enhanced learning environments can significantly
improve students' engagement wi ' le simultaneously strengthening
language proficiency. The combi back, personalized support, and
continuous accessibility allows ny of the barriers traditionally
associated with Technical Englis chnologies support self-directed
learning by enabling students to stance whenever needed.

Nevertheless, the effectiveriess of Al*assisted learning in Technical English education
remains an emerging area of research. While existing studies provide evidence regarding the

benefits of Al for_general language learning, relatively limited research has specifically
examined its impal Nc 1 @i ;‘ici an!mgloip temenmgineering students.
Furthermore, questions Femain regarding studénts“perCeptions 0f AFaSsisted learning, the

sustainability of learning gutco and th tential, chall g* sociated with long-term
reliance on Al technologkA ‘r ' == i
Research Gap —

Although previous studies have demonstrated the potential of Al-enhanced learning
systems in language education, the majority of existing research focuses on general English

learning, academic writing improvement, or broad educational applications of Al
Comparatively few studies have investigated the specific role of Al technologies in supporting
Technical English development among computer engineering students.

Additionally, there remains limited empirical evidence regarding how engineering
students perceive Al-assisted learning tools and how these technologies influence their ability
to engage with programming-related materials, technical documentation, and professional
communication tasks. Therefore, further research is needed to explore the effectiveness of Al-
enhanced learning systems within specialized educational contexts and to identify the
opportunities and challenges associated with their implementation.The present study seeks to
address this gap by examining the impact of Al-enhanced learning systems on Technical English
proficiency among computer engineering students and by investigating students’ perceptions
of Al-assisted language learning in higher education settingA significant number of computer
engineering students struggle with understanding technical terminology, reading
documentation, and interpreting coding instructions due to
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limited English proficiency. Many reported that language barriers slow down their learning and
make programming tasks more challenging. However, the findings also revealed a strong
interest in using Al-based tools, with most students agreeing that Al offers helpful features such
as instant feedback, translation support, vocabulary explanations, and personalized learning
pathways.

Methodology

Research Design

This study employed a quantitative research design to investigate the impact of Al-
enhanced learning systems on the Technical English proficiency of computer engineering
students. Quantitative research was considered appropriate because it allows researchers to
collect measurable data regarding students’ experiences, perceptions, and attitudes toward Al-
assisted language learning technologies. The study aimed to identify the extent to which Al-
powered educational tools contribute to the development of Technical English skills and
facilitate learning in computer engineering education.

The research adopted a descriptiye survey approach, Survey research is widely used in
educational studies because it ena 0g nformation from a relatively large
number of participants within a hr is approach, the study examined

students’ language-learning chal of usage, perceived benefits of Al-

assisted learning, and attitudes ng nologies into Technical English

instruction.
Participants
The participants of the study consisted of undergraduate students enrolled in the

Computer Enginee nt agNor, 1 tiopallUnj 1t Uzbgkistan. A total of 80
students voluntari N A pa 1c tsmrepresented different
academic years an posséeSsed evel gh gu e proficfefty.

The selection of parti p as hase This sampling method
was chosen because com ginee stude tel‘ztg with technical materials
written in English and ar€ th efo ifect cted'BYc allenges Telated to Technical English

proficiency. Furthermore, these students frequently utilize digital technologies and Al-powered
tools as part of their academic activities, making them an appropriate target population for the
study.

Participation in the research was entirely voluntary. All respondents were informed about
the purpose of the study, and confidentiality was maintained throughout the data collection and
analysis processes. No personally identifiable information was collected, ensuring participants’
privacy and ethical protection.

Research Instrument

Data were collected through a structured questionnaire developed based on previous
studies investigating Al-assisted language learning and English for Specific Purposes (ESP)
education. The questionnaire was designed to explore students’ experiences with Al-enhanced
learning systems and their perceptions of the effectiveness of these technologies in improving
Technical English proficiency.

The questionnaire consisted of four sections.

The first section gathered demographic information, including age, academic year, and
self-reported English proficiency level.
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The second section focused on students’ challenges in learning Technical English.
Participants were asked to identify difficulties they encountered while reading technical
documentation, understanding programming instructions, interpreting software manuals, and
completing English-medium academic tasks.

The third section examined students’ use of Al-powered educational tools, including
conversational Al systems, automated writing assistants, translation tools, vocabulary-learning
applications, and intelligent tutoring platforms.

The fourth section investigated students’ perceptions of the effectiveness of Al-enhanced
learning systems in supporting vocabulary development, reading comprehension, technical
writing, communication skills, motivation, and overall academic performance.

Most questionnaire items were measured using a five-point Likert scale ranging from
“Strongly Disagree” to “Strongly Agree.” This format enabled participants to express varying
degrees of agreement with statements related to Al-assisted learning experiences.

Data Collection Procedure

Data collection was conducted d
year. The questionnaire was distzi
used by university students. Part
their responses anonymously.

Prior to the main data colle
English language teaching and
revisions were made based on
version of the questionnaire was then administered to the selected participants.

The average letion.time i oximately 10-15 minutes. All
responses were co tIFNv Ma @! ‘(]grﬁnd 1or2i s& ly-liu analysis.

ster of the 2025-2026 academic
ugh online platforms commonly
ey independently and submitted

naire was reviewed by experts in
y to ensure content validity. Minor
prove clarity and relevance. The final

Data Analysis

The collected data éed sin scmﬁv ‘r{a echniques. Frequencies,
percentages, means, an rd iations summarize participants’
responses and 1dent1fy on MS sted learhing and Technical English

development.

Descriptive statistics were considered suitable because the primary objective of the study
was to explore students’ perceptions and experiences rather than establish causal
relationships. The results were presented in tables and interpreted in relation to the study’s
research questions.

Additionally, qualitative comments provided by participants were reviewed to support
the quantitative findings and offer deeper insights into students’ experiences with Al-enhanced
learning systems.

Ethical Considerations

Ethical principles were strictly observed throughout the research process. Participants
were informed about the purpose of the study and their right to withdraw at any stage without
penalty. Participation was entirely voluntary, and no incentives were provided. The anonymity
and confidentiality of all respondents were guaranteed.

The study adhered to accepted ethical standards in educational research and ensured that
the collected data were used exclusively for academic purposes. All information obtained
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during the research process was treated with the highest level of confidentiality and stored
securely to prevent unauthorized access.

Results

This section presents the findings of the study regarding the impact of Al-enhanced
learning systems on the Technical English proficiency of computer engineering students. The
results are organized according to the study’s research objectives and are based on the
responses collected from 80 undergraduate computer engineering students.

Students’ Challenges in Learning Technical English

One of the primary objectives of the study was to identify the major language-related
difficulties experienced by computer engineering students. The findings revealed that a
considerable proportion of students encounter challenges when working with English-
language technical materials.

Table 1
Language-Related Challenges Experienced by Participants
Challenge Frequency Percentage
(%)
Understanding technical te 76.3
Reading software docume 72.5
Understanding 67.5
instructions
Writing technical reports J J " 49 61.3
Communicating technical concepts in 52 65.0
English

The results

- .
3 3 zxjﬁc teiIGiklgﬂpresents the most
significant challenge among participants (76.3%). Similarly, more than seventy percent of

respondents reported diffigultie n geadi tware decumenta jon and technical manuals
written in English. ThesAinGgAhggEe iers g@ntinue to hinder students’
ability to fully engage with academic and professional materials within the field of computer
engineering.

Furthermore, approximately two-thirds of the participants reported difficulties in
interpreting programming instructions and expressing technical concepts in English. These
findings demonstrate the close relationship between language proficiency and technical
learning outcomes. Students who struggle with Technical English may face additional obstacles
when acquiring programming knowledge and developing professional competencies.

Use of Al-Enhanced Learning Systems

The second objective of the study was to investigate students’ use of Al-powered
educational technologies.

Table 2

Most Frequently Used Al Learning Tools

Al Tool Frequency (n) Percentage (%)
ChatGPT 68 85.0
Google Gemini 47 58.8
Grammarly 54 67.5

ISSN: 2181-4503
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DeepL Translator 38 47.5
Duolingo Al Features 29 36.3

The findings demonstrate that ChatGPT was the most frequently utilized Al-assisted
learning tool among participants, with 85% of respondents reporting regular use. Grammarly
was also widely used, particularly for improving writing accuracy and technical report
preparation.

Students reported using Al tools for multiple educational purposes, including vocabulary
learning, grammar correction, translation of technical texts, explanation of programming
concepts, and preparation of academic assignments. The widespread adoption of Al-powered
learning systems reflects their growing importance within higher education environments.

Perceived Benefits of Al-Assisted Learning

Participants were asked to evaluate the effectiveness of Al-enhanced learning systems in
improving various aspects of Technical English proficiency.

Table 3

Perceived Educational Ben
Benefit
Improved technical vocab

fA

age of Agreement (%)

Better reading comprehen

Improved technical writin D
Immediate feedback 92.5
Increased learning motivation 83.8
Greater self-gonfid 78.Gmm e

The results reveal overwhelmingly positive perceptions regardingﬁe educational value
of Al-enhanced learning a cefiit 6f pérticipants agreed that Al
tools helped them 1mprA|e‘ tech Avoc la_\‘ indinlg is particularly significant
because technical terminology constitutes one of the primary barriers to academic success in
computer engineering programs.

Additionally, more than ninety percent of respondents identified immediate feedback as
one of the most beneficial features of Al-assisted learning systems. Students indicated that
receiving instant explanations and corrections enabled them to learn more efficiently and
independently.

The findings also suggest that Al technologies contribute positively to students’
motivation and confidence. Participants reported feeling more comfortable practicing English
when interacting with Al systems because they could learn without fear of criticism or
embarrassment.

Overall Impact of Al on Technical English Proficiency

Participants were asked to evaluate the overall contribution of Al-enhanced learning
systems to their Technical English development.

Table 4
Overall Evaluation of Al-Assisted Learning
Response Frequency (n) ‘ Percentage (%) |

ISSN: 2181-4503 W www.in-academv.uz
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Strongly Agree 31 38.8
Agree 37 46.2
Neutral 8 10.0
Disagree 3 3.8
Strongly Disagree 1 1.2
Strongly Agree 31 38.8

The results indicate that the majority of respondents held favorable attitudes toward Al-
enhanced learning systems. More than 85% of participants either agreed or strongly agreed
that Al technologies positively influenced their Technical English proficiency.

Only a small proportion of respondents expressed negative perceptions regarding Al-
assisted learning. This suggests that Al technologies are generally viewed as effective
supplementary learning tools capable of supporting language development within technical

disciplines.
Summary of Findings
Overall, the findings demon ha ha
role in supporting the develo f cal
engineering students. The resu ca Al
language barriers, improve tech ca cq , strengthen reading and writing
skills, and increase confidence in a€ademic munication. Furthermore, students perceive Al-

assisted learning environments as accessible, engaging, and highly beneficial for independent

arning systems play a significant
h proficiency among computer
logies help students overcome

learning. These findings provide empirical support for the integration of Al technologies into

ESP instruction andyTechmnical Englislmedugation withineemp engineeming programs.

Results 1 M N p“" I Ie‘z :

This section presents the findings of the study regarding the impact of Al-enhanced
learning systems on the Tgghni glish prefigieney=of utgr gineering students. The
results are organized agfofding to t tu@reﬂﬂrMect' es and are based on the
responses collected from 80 undergraduate computer engineering students.

Students’ Challenges in Learning Technical English

One of the primary objectives of the study was to identify the major language-related
difficulties experienced by computer engineering students. The findings revealed that a
considerable proportion of students encounter challenges when working with English-
language technical materials.

Table 1

Language-Related Challenges Experienced by Participants

F

Challenge - requency Percentage (%)

.Understandlng technical 61 76.3
terminology

Readi

eadln.g software 53 7.5

documentation

Understandi i
| n erstanding programming 54 67.5
Instructions
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Writing technical reports 49 61.3
Com.mumc?tmg technical 52 65.0
concepts in English

The results indicate that understanding technical terminology represents the most
significant challenge among participants (76.3%). Similarly, more than seventy percent of
respondents reported difficulties when reading software documentation and technical manuals
written in English. These findings suggest that language barriers continue to hinder students’
ability to fully engage with academic and professional materials within the field of computer
engineering.

Furthermore, approximately two-thirds of the participants reported difficulties in
interpreting programming instructions and expressing technical concepts in English. These
findings demonstrate the close relationship between language proficiency and technical
learning outcomes. Students who struggle with Technical English may face additional obstacles

when acquiring programming knowledge and deyelopin fessional competencies.
Use of Al-Enhanced Learnin S
The second objective of t y i
educational technologies.
Table 2
Most Frequently Used Al rning Tools

te students’ use of Al-powered

Al Tool ' Frequ'ency (n) J Percentage (%)

ChatGPT 68 85.0

Google Gemimi . S

Grammarly 7.5

DeepL Translator 8 47.

Duolingo Al Featur 29 m— ‘f.S
NCNAD=IV

The findings demonstrate that ChatGPT was the most frequently utilized Al-assisted
learning tool among participants, with 85% of respondents reporting regular use. Grammarly
was also widely used, particularly for improving writing accuracy and technical report
preparation.

Students reported using Al tools for multiple educational purposes, including vocabulary
learning, grammar correction, translation of technical texts, explanation of programming
concepts, and preparation of academic assignments. The widespread adoption of Al-powered
learning systems reflects their growing importance within higher education environments.

Perceived Benefits of Al-Assisted Learning

Participants were asked to evaluate the effectiveness of Al-enhanced learning systems in
improving various aspects of Technical English proficiency.

Table 3

Perceived Educational Benefits of Al Tools
Benefit Percentage of Agreement (%)
Improved technical vocabulary 86.3
Better reading comprehension 81.3
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Improved technical writing 77.5
Immediate feedback 92.5
Increased learning motivation 83.8
Greater self-confidence 78.8

The results reveal overwhelmingly positive perceptions regarding the educational value
of Al-enhanced learning systems. More than eighty-six percent of participants agreed that Al
tools helped them improve their technical vocabulary. This finding is particularly significant
because technical terminology constitutes one of the primary barriers to academic success in
computer engineering programs.

Additionally, more than ninety percent of respondents identified immediate feedback as
one of the most beneficial features of Al-assisted learning systems. Students indicated that
receiving instant explanations and corrections enabled them to learn more efficiently and
independently.

The findings also suggest th I techmelogies centribute positively to students’
motivation and confidence. Partici rep eeli re comfortable practicing English
when interacting with Al syste au C rn without fear of criticism or
embarrassment.

Overall Impact of Al on Tec gl fici rticipants were asked to evaluate
the overall contribution of Alg€nhanced¥learningysystems to their Technical English

development.
Table 4
Overall Evaluati =n L=
Response lﬁgtage (%)
Strongly Agree 38.

Agree 37, e N #6:2

Disagree 3 3.8

Strongly Disagree 1 1.2

The results indicate that the majority of respondents held favorable attitudes toward Al-
enhanced learning systems. More than 85% of participants either agreed or strongly agreed
that Al technologies positively influenced their Technical English proficiency.

Only a small proportion of respondents expressed negative perceptions regarding Al-
assisted learning. This suggests that Al technologies are generally viewed as effective
supplementary learning tools capable of supporting language development within technical
disciplines.

Summary of Findings

Overall, the findings demonstrate that Al-enhanced learning systems play a significant
role in supporting the development of Technical English proficiency among computer
engineering students. The results indicate that Al technologies help students overcome
language barriers, improve technical vocabulary acquisition, strengthen reading and writing

skills, and increase confidence in academic communication. Furthermore, students perceive Al-
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assisted learning environments as accessible, engaging, and highly beneficial for independent
learning. These findings provide empirical support for the integration of Al technologies into
ESP instruction and Technical English education within computer engineering programs.

Conclusion and Recommendations

Conclusion

The rapid advancement of Artificial Intelligence has introduced significant changes in
educational practices, creating new opportunities for improving language learning outcomes in
higher education. This study investigated the impact of Al-enhanced learning systems on the
Technical English proficiency of computer engineering students and explored students’
perceptions regarding the effectiveness of Al-assisted learning technologies in supporting
language development.

The findings of the study revealed that Technical English remains one of the major
challenges faced by computer engineering students. Many participants reported difficulties in
understanding technical terminology, reading software documentation, interpreting
programming instructions, and producing technical written texts in English. These findings
confirm that language proficiency i ole in students’ academic success
and professional development wi ciplines.

The results further demons ning systems provide substantial
support for overcoming these ch ted that Al-powered educational
tools contributed positively to n, reading comprehension, technical
writing, and overall language confidence.'The ability of Al systems to provide immediate
feedback, contextualized explanations, personalized recommendations, and continuous

learning support was identified as ongof the primagy factors,c ibutingtg their effectiveness.
Students perceived‘rl%q;&aiaﬁe-l rnIgtx ureestbut also as valuable
academic assistantS capable of facilitating “acceSs tetmi 1 kfowl®d@8e and professional
information. — )

Furthermore, the smi%hf\e@m fitsfsociated with Al-assisted
learning. The majority “of Fespondefits Te ed "Ier d engagement, confidence, and

willingness to participate in English-language learning activities when supported by Al
technologies. The interactive nature of Al systems encouraged learners to practice
independently and develop greater autonomy in their learning processes. Such outcomes are
particularly important in technical disciplines where continuous self-directed learning is
essential for academic and professional success.

Despite these positive findings, the study also identified several limitations and challenges
associated with Al-assisted learning. Concerns regarding excessive dependence on Al-
generated content, reduced opportunities for critical thinking, and occasional inaccuracies in
Al-produced responses indicate that technological tools should not replace human instruction.
Instead, Al should be integrated as a complementary resource that enhances traditional
teaching methods while maintaining the essential role of educators in guiding, monitoring, and
supporting student learning.

Overall, the findings suggest that Al-enhanced learning systems represent a promising
educational innovation capable of strengthening Technical English proficiency among

computer engineering students. By reducing language barriers and facilitating access to
specialized knowledge, Al technologies can contribute
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significantly to students’ academic achievement, professional preparedness, and participation
in the global technological community.

Recommendations

Based on the findings of the study, several recommendations can be proposed for
educational institutions, language instructors, curriculum developers, and future researchers.

First, higher education institutions should consider incorporating Al-enhanced learning
systems into English for Specific Purposes (ESP) programs designed for engineering students.
The integration of Al technologies can provide learners with additional opportunities for
independent practice and personalized language support beyond the classroom environment.

Second, language instructors should actively guide students in the effective and
responsible use of Al-powered educational tools. Students should be encouraged to utilize Al
technologies as learning aids rather than as substitutes for independent thinking and language
production. Educators should also provide training on evaluating the accuracy and reliability
of Al-generated information.

Third, curriculum developers should update existing
promote Al literacy alongside lan echnologies become increasingly
integrated into professional envi velop both linguistic competence
and the ability to interact effectiv i stems.

Fourth, universities should
students with emerging Al tech
professional communication. Such initiatives can help learners maximize the educational
benefits of Al-assisted learning while minimizing potential risks.

P courses to include activities that

aining programs that familiarize
tential applications in academic and

Finally, futureresearch.shguld investigate the longzterm impact of Al-enhanced learning
systems on Techni}liﬂs e a@u rKu ng er a!-d :!:;xl ersesparticipant samples.
Experimental and 10ngitudinal studie§ may provide deepér insights‘intd*the effectiveness of Al

technologies across different atignal teXLS md i§ee ing disciplines. Further
research should also exa’ﬂ relaﬁiﬁm ed larning, learner autonomy,
critical thinking skills, ard profes co icaff6 cOnipetencies.

Limitations of the Study

Several limitations should be acknowledged. First, the study relied primarily on self-
reported survey data, which may be influenced by participants’ personal perceptions and
experiences. Second, the sample was limited to computer engineering students from a single
higher education institution, which may affect the generalizability of the findings. Third, the
study focused on students’ perceptions of Al-assisted learning rather than directly measuring
language proficiency gains through standardized assessments.

Despite these limitations, the research provides valuable insights into the growing role of
Al-enhanced learning systems in Technical English education and contributes to the expanding
body of literature on technology-assisted language learning in higher education.
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