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The increasing globalization of the information technology sector has
intensified the need for Informatics undergraduates to develop
effective English communication skills. English functions as a key
medium for technical documentation, academic discourse, and
professional collaboration within the field of Informatics. At the same
time, the rapid expansion of digital technologies in higher education
has created new opportunities to support language learning in more
contextual and discipline-relevant ways. Despite the growing body of
research on technology-enhanced language learning, a clear
conceptual understanding of how digital technologies can support
English communication skills in Informatics undergraduate education
remains limited. This conceptual paper explores the role of digital
technologies in supporting the development of English communication
skills among Informatics undergraduates. Drawing on perspectives
from English for Specific Purposes (ESP), communicative language
teaching, and educational technology, the article examines how
learning management systems, online collaborative tools, multimedia
resources, and Al-assisted technologies can function as pedagogical
enablers of meaningful language use. A conceptual framework is
proposed to illustrate the relationships between digital technologies,
learning activities, and English communication outcomes within
Informatics education. The paper highlights key pedagogical
implications for integrating technology-enhanced English learning
into Informatics curricula and discusses potential challenges related
to access, pedagogical readiness, and ethical considerations. By
offering a conceptual framework rather than empirical findings, this
article aims to inform instructional design and support future research
on technology-supported English communication learning in
Informatics undergraduate contexts.

This is an open access article under the CC BY-SA license.
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Perkembangan globalisasi sektor teknologi informasi telah
memperkuat kebutuhan bagi mahasiswa sarjana informatika untuk
mengembangkan keterampilan komunikasi bahasa Inggris yang
efektif. Bahasa Inggris berfungsi sebagai media utama untuk
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. dokumentasi teknis, diskusi akademis, dan kolaborasi profesional di
Kata Kunci:

bidang Informatika. Di sisi lain, perluasan teknologi digital yang pesat
Bahasa Inggri§ L'mtuk quuan di pendidikan tinggi telah menciptakan peluang baru untuk
Khusus; Pendldlkan Sag ana mendukung pembelajaran bahasa secara lebih kontekstual dan relevan
Informatﬂ.(a; Teknologl D.1g1ta1; dengan disiplin ilmu. Meskipun terdapat banyak litian tent;
Keterampilan Komunikasi ) yak penelitian tentang
Bahasa Inggris; Pembelajaran pembelajaran bahasa yang didukung teknologi, pemahaman
Bahasa dengan Bantuan konseptual yang jelas tentang bagaimana teknologi digital dapat
Teknologi mendukung keterampilan komunikasi bahasa Inggris dalam
pendidikan sarjana Informatika masih terbatas. Makalah konseptual
ini mengeksplorasi peran teknologi digital dalam mendukung
pengembangan keterampilan komunikasi bahasa Inggris di kalangan
mahasiswa sarjana Informatika. Dengan mengacu pada perspektif
English for Specific Purposes (ESP), pengajaran bahasa komunikatif,
dan teknologi pendidikan, artikel ini menganalisis bagaimana sistem
manajemen pembelajaran, alat kolaboratif online, sumber daya
multimedia, dan teknologi yang didukung Al dapat berfungsi sebagai
enabler pedagogis untuk penggunaan bahasa yang bermakna.
Kerangka konseptual diusulkan untuk menggambarkan hubungan
antara teknologi digital, aktivitas pembelajaran, dan hasil komunikasi
bahasa Inggris dalam pendidikan Informatika. Artikel ini menyoroti
implikasi pedagogis utama untuk mengintegrasikan pembelajaran
bahasa Inggris yang didukung teknologi ke dalam kurikulum
Informatika dan membahas tantangan potensial terkait akses, kesiapan
pedagogis, dan pertimbangan etis. Dengan menawarkan kerangka
konseptual daripada temuan empiris, artikel ini bertujuan untuk
memberikan wawasan bagi desain instruksional dan mendukung
penelitian masa depan tentang pembelajaran komunikasi bahasa
Inggris yang didukung teknologi dalam konteks pendidikan sarjana
Informatika.
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INTRODUCTION

Informatics has become one of the most globally connected disciplines, where
communication across linguistic and cultural boundaries is an integral part of academic study
and professional practice. English plays a central role in this context, functioning not only as a
medium of instruction but also as the dominant language of technical documentation, software
development, academic publications, and international collaboration. Informatics
undergraduates are therefore expected to possess adequate English communication skills to
participate effectively in coursework, collaborative projects, and future professional
environments within the global IT workforce (Astuti & Kokom Nurjanah, 2023).
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Despite this expectation, many Informatics students face persistent challenges in using
English for academic and professional communication. These challenges often include limited
confidence in oral communication, difficulties in producing technical written texts, and
struggles with understanding discipline-specific vocabulary and complex technical materials.
For students whose primary focus is computing or programming, English is frequently
perceived as a peripheral subject rather than a meaningful professional tool, which may reduce
engagement and limit opportunities for authentic language use (Zhang, 2024).

At the same time, higher education has experienced rapid growth in the use of digital
technologies to support teaching and learning. Learning management systems, online
collaboration platforms, multimedia resources, and Al-assisted tools have reshaped how
students access content, interact with peers, and engage in learning activities. In the context of
language education, these technologies offer new possibilities for creating authentic,
interactive, and flexible learning environments that align more closely with students’
disciplinary needs (Mhlongo et al., 2023).

Given these developments, there is a growing need for pedagogical approaches that
integrate English learning with Informatics education in a contextual and relevant manner.
Rather than treating English as a separate subject, technology-enhanced learning environments
can position English communication as an integral component of disciplinary practice.
However, while numerous studies have examined the use of digital technologies in language
learning, there remains a need for a clear conceptual understanding of how such technologies
can systematically support English communication skills in Informatics undergraduate
education (Choi-Lundberg et al., 2023).

Accordingly, this paper aims to conceptually explore how digital technologies can
support the development of English communication skills among Informatics
undergraduates. By synthesizing insights from research on English for Specific Purposes
(ESP), technology-enhanced language learning, and higher education pedagogy, this article
proposes a conceptual framework that illustrates the relationships between digital technologies,
learning activities, and English communication outcomes in Informatics education (L. A. T.
Nguyen & Habok, 2024).

Although studies on technology-enhanced language learning have explored digital
feedback and collaborative platforms, little attention has been given to discipline-specific
frameworks for integrating technology into English communication learning for Informatics
students. This conceptual paper addresses this gap by proposing an integrative framework
grounded in constructivist and communicative pedagogies.

ENGLISH COMMUNICATION SKILLS IN INFORMATICS EDUCATION

English communication skills in Informatics education extend beyond general language
proficiency and are closely tied to the specific communicative demands of the discipline. Within
an English for Specific Purposes (ESP) perspective, these skills are shaped by the academic and
professional contexts in which Informatics students are expected to operate.

Written communication is a fundamental component of Informatics education. Students
are required to produce various forms of technical writing, such as project documentation,
system descriptions, reports, emails, and user manuals. These tasks demand not only
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grammatical accuracy but also clarity, conciseness, and the ability to explain technical concepts
to diverse audiences (Kohut & Shyshkina, 2020).

Oral communication skills are equally important. Informatics undergraduates frequently
engage in presentations, group discussions, and collaborative meetings, both in academic
settings and simulated workplace contexts. Effective oral communication involves the ability
to explain technical processes, justify design decisions, and respond to questions, often using
English as a shared language among participants with different linguistic backgrounds (Velic
& Orlovic, 2018).

Reading skills also play a crucial role, as Informatics students must comprehend
technical texts, research articles, online documentation, and programming resources that are
predominantly available in English. The ability to extract relevant information from complex
texts is essential for problem-solving and continuous learning within the field (Karakus et al.,
2012).

Finally, discipline-specific vocabulary forms the foundation of effective communication
in Informatics. Technical terms, acronyms, and specialized expressions are integral to
understanding and producing meaningful discourse. From an ESP standpoint, mastery of such
vocabulary is inseparable from communicative competence, as it enables students to participate
legitimately in disciplinary communities of practice.

Given Informatics students’ digital fluency, their engagement with English learning
may benefit from tasks that combine linguistic objectives with digital production processes.
Embedding English communication within programming documentation, digital storytelling,
or online technical discussions can thus align language learning with students’ technological
competencies (Lou, 2025).

While each technology provides distinct affordances, their pedagogical value depends
on how they enable interaction and negotiation of meaning. For instance, Al tools can scaffold
feedback, but communicative competence develops only when learners actively respond to and
reflect upon automated suggestions within social learning contexts

DIGITAL TECHNOLOGIES IN ENGLISH LANGUAGE LEARNING

Digital technologies have become central to contemporary English language learning,
particularly in higher education contexts where flexibility, collaboration, and authenticity are
increasingly emphasized. In Informatics education, these technologies offer opportunities to
bridge the gap between language learning and disciplinary practice.

Learning Management Systems (LMS) provide structured environments where
instructional materials, assignments, and feedback can be integrated. LMS platforms allow
English learning activities to be aligned with Informatics coursework, enabling students to
engage with language tasks that are directly relevant to their academic projects ( et al., 2022).

Online collaborative tools, such as shared documents, discussion forums, and project
management platforms, support collaborative learning and peer interaction. These tools
encourage students to use English for real communication purposes, including negotiating
meaning, providing feedback, and co-constructing knowledge in group settings.

Multimedia and video-based learning resources offer rich input that supports listening
comprehension and contextual understanding. Instructional videos, recorded presentations, and
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demonstrations can expose students to authentic language use in technical and professional
contexts, while also allowing repeated access for self-paced learning (T. N. Nguyen, 2023).
Al-based tools, including grammar checkers and automated feedback systems, have gained
increasing attention in language education. When used appropriately, these tools can support
revision processes, raise awareness of language accuracy, and promote learner autonomy.
However, their pedagogical value depends on how they are integrated into instructional design
rather than on their technical features alone.

Mobile learning applications further extend learning beyond the classroom, enabling
students to engage with English in flexible and informal ways. These applications can support
vocabulary development, micro-learning activities, and continuous exposure to English,
complementing formal instructional settings (Jiang et al., 2017).

Importantly, digital technologies should be viewed as learning enablers rather than as
isolated tools. Their effectiveness in supporting English communication skills depends on
pedagogical alignment, task design, and the active involvement of both instructors and learners.

CONCEPTUAL FRAMEWORK: DIGITAL TECHNOLOGIES AND
COMMUNICATION SKILLS

This article proposes a conceptual framework that illustrates how digital technologies
can support the development of English communication skills in Informatics undergraduate
education. At the core of the framework is the relationship between digital technologies,
learning activities, and English communication outcomes.

Digital technologies serve as mediating tools that enable the design of meaningful
learning activities, such as project-based tasks, collaborative writing, presentations, and
discussions. These activities create opportunities for students to use English as a functional
means of communication within authentic Informatics-related contexts (Wang & Dou, 2024).

Figure 1. Hierarchical flow of digital technologies mediating English communication
skill development in Informatics education

(Constructivism — CLT — DIGITAL TECHNOLOGIES

Experiential Learning) (Mediating Tools)

COMMUNICATIVE
PROCESSES (Interaction

OUTCOMIES (English
smeed  Communication Skills in
Informatics Context)

— Reflection —
Collaboration)

Figure 1 depicts a hierarchical relationship among pedagogical foundations, digital
technologies, learning activities, and communication outcomes. At the base, pedagogical
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principles—Constructivism, Communicative Language Teaching (CLT), and Experiential
Learning—serve as the theoretical grounding. Above this, digital technologies function as
mediating tools that translate theory into instructional design and meaningful practice. These
technologies enable learning activities such as project-based tasks, collaborative writing, and
presentations, which create authentic opportunities for students to use English in Informatics-
related contexts. At the top level, the framework converges toward English communication
skills, representing the ultimate learning outcome. The top-down flow highlights how
pedagogical theories guide practice through technology-mediated learning processes, resulting
in contextualized communication competence (Mahato et al., 2020).

Within this framework, instructors play a critical role as facilitators of learning. Rather
than acting as sole knowledge providers, instructors design tasks, guide interactions, and
provide scaffolding to support students’ engagement with both content and language. Their
pedagogical decisions shape how technologies are used and how communication skills are
developed.

Figure 2. Interactive framework illustrating reciprocal relationships among instructors,
students, and digital technologies in fostering English communication

[Students as Active
Learners] [Digital Technologies]

< >

[Communication Skill [Learning Activities]

Development]

\/

Figure 2 visualizes the dynamic, reciprocal interaction between instructors, students,
and digital technologies. Instructors act as facilitators, designing learning tasks and providing
scaffolding that fosters meaningful engagement. Digital technologies serve as the mediational
bridge linking pedagogical design with communicative performance. Meanwhile, students are
positioned as active learners who construct understanding through participation, collaboration,
and reflection within digital environments. All three elements form a continuous cycle of
interaction, representing a participatory and reflective learning ecosystem where technology
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supports, rather than replaces, human communication and collaboration. This model
emphasizes that communicative competence emerges through ongoing interaction among
human agents and digital tools.

Students, in turn, are positioned as active learners who construct knowledge through
participation, collaboration, and reflection. By engaging in technology-supported activities,
students take responsibility for their learning, develop communicative confidence, and
gradually build disciplinary English competence.

Figure 3. Layered conceptual model of pedagogical foundations, technology-supported
learning processes, and communication outcomes

Figure 3 presents a layered conceptual model that demonstrates how theoretical
principles, technology-mediated processes, and communication outcomes are interrelated. The

base layer represents pedagogical foundations—Constructivism (learning through active
meaning-making), Communicative Language Teaching (meaningful interaction), and
Experiential Learning (learning through reflection and practice). The middle layer highlights
technology-supported learning processes, including collaborative writing, project-based
communication, and online discussions that integrate both language and technical content. The
top layer culminates in English communication skills, encompassing writing, speaking, and
collaborative competence within Informatics contexts. This layered model underscores that
communicative skill development emerges from the integration of sound pedagogy, authentic
practice, and purposeful use of digital technologies.

Together, Figures 1 to 3 represent a conceptual progression—from the hierarchical
relationship between pedagogy and technology (Figure 1), through the interactive dynamics of
participants (Figure 2), to the layered synthesis of theoretical foundations, processes, and
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outcomes (Figure 3). This progression illustrates how digital technologies transform
pedagogical principles into communicative practices within Informatics education.

The framework is grounded in several pedagogical principles. Constructivism
emphasizes learning as an active process in which learners construct meaning through
experience. Communicative Language Teaching highlights the importance of meaningful
interaction and authentic communication. Experiential learning underscores the value of
learning through practice and reflection, particularly in contexts that simulate real-world tasks.
Together, these principles provide a theoretical foundation for understanding how digital
technologies can support English communication skills in Informatics education (Sagjuddin et
al., 2025).

PEDAGOGICAL IMPLICATIONS

The proposed conceptual framework offers several pedagogical implications for

Informatics undergraduate education. First, instructors are encouraged to design technology-
based tasks that require students to use English for genuine communication purposes, such as
explaining technical concepts, collaborating on projects, or presenting solutions.
Second, the integration of digital technologies into the Informatics curriculum should be
intentional and aligned with learning outcomes. English communication skills should be
embedded within disciplinary courses rather than treated as separate or supplementary
components.

Third, assessment strategies should reflect the communicative nature of learning
activities. Evaluating written reports, presentations, and collaborative contributions can provide
more meaningful insights into students’ communication development than traditional language
tests.

For instance, project-based assignments could require students to design bilingual
system documentation, develop English-language video tutorials on coding concepts, or
collaborate on international open-source projects. Such tasks combine authentic disciplinary
practice with communicative competence. Institutions should also establish cross-departmental
collaboration between language instructors and Informatics faculty to ensure consistent
integration of communicative objectives across technical courses (Julius Fusic et al., 2022).
Finally, both instructors and students require adequate preparation to effectively engage with
technology-enhanced learning environments. Professional development for instructors and
digital literacy support for students are essential to ensure that technologies are used
pedagogically rather than superficially.

CHALLENGES AND CONSIDERATIONS

While digital technologies offer significant potential, their integration into English
communication learning also presents challenges. Access to technology may vary across
institutions and students, potentially exacerbating inequalities in learning opportunities.
Technical limitations and infrastructure constraints can affect the consistency and quality of
learning experiences.

Pedagogical readiness is another critical consideration. Instructors may require support
in designing effective technology-enhanced language activities and in balancing disciplinary
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content with language development. Without appropriate guidance, technology use may remain
limited to content delivery rather than active communication (Ofem et al., 2025).

There is also a risk of over-reliance on technology, particularly Al-based tools. While
such tools can support learning, excessive dependence may reduce critical engagement with
language and raise concerns related to academic integrity. Ethical considerations surrounding
data privacy and responsible Al use must therefore be addressed within instructional design
(Jiang et al., 2017).

Beyond infrastructural concerns, pedagogical dependence on Al tools may diminish
instructors’ role as facilitators of communicative learning. Therefore, professional development
should not only focus on technical proficiency but also on cultivating teachers’ pedagogical
agency—ensuring that Al integration enhances rather than replaces human interaction and
feedback

FUTURE DIRECTIONS

Future research should build upon this conceptual framework through empirical
investigation. Studies employing mixed-method or design-based research approaches could
examine how specific technologies and pedagogical strategies influence English
communication development in Informatics contexts.

Emerging technologies, such as artificial intelligence and virtual reality, also warrant
further exploration for their potential to create immersive and interactive communication
environments. Additionally, interdisciplinary collaboration between language educators,
Informatics faculty, and instructional designers can contribute to more holistic and sustainable
approaches to English communication learning.

Future studies should also examine contextual differences in technology adoption across
regions and institutions, identifying socio-cultural and linguistic factors that shape effective
integration. Collaborative research between computer science and applied linguistics scholars
could further refine frameworks that are both technologically robust and pedagogically
grounded

CONCLUSION

This conceptual article has explored the role of digital technologies in supporting
English communication skills among Informatics undergraduates. By integrating insights from
ESP, language pedagogy, and educational technology, the paper has proposed a conceptual
framework that highlights the relationships between technology use, learning activities, and
communication outcomes.

The contribution of this article lies in its conceptual clarification of how digital
technologies can be pedagogically aligned with the communication needs of Informatics
students. Rather than emphasizing technological innovation alone, the framework underscores
the importance of contextual relevance, active learning, and instructional design in supporting
English communication development. In doing so, the paper offers a foundation for future
research and pedagogical practice in technology-enhanced English education.
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