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Introduction. Terminology is an essential component of professional communication,
particularly in specialized domains such as Information and Communication Technology (ICT).
The accurate and consistent use of ICT-related terminology enables learners to access
international resources, communicate effectively in professional and academic settings, and
actively participate in global research networks. As ICT continues to develop at an
unprecedented pace, its terminology has become an indispensable gateway for students and
professionals seeking to integrate into knowledge economies and digital societies. Inaccurate
or incomplete understanding of these terms, however, can hinder learners’ ability to fully
comprehend technical texts, collaborate across linguistic and cultural boundaries, and apply

theoretical knowledge in practice.
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Despite its importance, the acquisition and teaching of ICT terminology present
considerable challenges. The field is marked by constant evolution: new concepts, processes,
and tools generate neologisms and acronyms at a rate that outpaces the creation of
standardized glossaries or textbooks. This rapid lexical innovation demands that learners and
educators continuously adapt, a task that is often overwhelming in environments with limited
access to updated resources. Furthermore, the dominance of English as the lingua franca of ICT
introduces additional layers of complexity for learners in non-English-speaking contexts.
Differences in word formation, compounding patterns, and semantic structures between
English and learners’ native languages often lead to mistranslations, misunderstandings, or
inconsistent usage of terms.

The lack of adequate and localized teaching materials further aggravates these
difficulties. In many institutions, ICT terminology is not taught through systematic pedagogical
approaches but rather as supplementary lists or incidental explanations within broader English
for Specific Purposes (ESP) courses. This fragmented approach does not equip students with
the conceptual frameworks necessary to understand the relationships between terms, nor does
it prepare them to apply terminology accurately across contexts such as academic writing,
technical documentation, or workplace communication. Moreover, traditional teaching
methodologies often emphasize rote memorization rather than deeper engagement with the
meaning, function, and usage of terms in authentic discourse.

Pedagogically, there is also a growing recognition that terminology instruction should
move beyond static definitions and word lists to embrace more dynamic, learner-centered
methods. For example, corpus-based approaches, contextualized learning, and multimedia
glossing have been shown to enhance learners’ ability to notice patterns, grasp nuances, and
retain technical vocabulary more effectively. Yet these strategies remain underutilized in many
ICT-focused classrooms, particularly in developing contexts where teachers may lack training
in specialized vocabulary instruction or access to digital resources.

As a result, students frequently struggle with both comprehension and production of
ICT-related terminology, limiting their participation in professional discourse communities and
reducing their competitiveness in the global labor market. Addressing this issue requires
innovative teaching strategies that integrate linguistic, pedagogical, and cultural
considerations, ensuring that learners not only acquire terms but also develop the capacity to
use them critically and flexibly in varied contexts.

Literature review

1) Why ICT terminology is hard
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ICT is a rapidly evolving domain where new concepts, acronyms, and compound terms
proliferate and shift meaning across subfields (e.g., cloud, edge, quantum, AI). Discipline
taxonomies (e.g., the IEEE Taxonomy) illustrate this breadth and constant churn, underscoring
the need for systematic terminological scaffolding in curricula. apmc-mwe.org Technical
vocabulary occupies a surprisingly large share of domain texts: seminal estimates show roughly
20-33% of running words in specialized materials are technical, implying that terminology
mastery is central—not peripheral—to comprehension and production.
www?2.hawaii.edu+2ResearchGate+2

2) Theoretical foundations: terminology as language-in-use

Early “classical” terminology (Wisterian) emphasized standardization and concept-
term precision; more recent communicative theories treat terms as linguistic, cognitive, and
social units used in real discourse communities—closer to what ICT learners actually
encounter. ResearchGate+2Cairn+2 Foundational standards (ISO 704; ISO 1087) formalize
principles for concept analysis, definition writing, term formation, and a shared vocabulary for
doing terminology work—useful when building course glossaries or term banks.
[SO+2cdn.standards.iteh.ai+2 In applied linguistics, ESP frames (English for Specific Purposes)
argue that needs-based course design and genre-aware materials improve uptake of domain
language—including terminology. Cambridge University Press & Assessment+1

3) Key learner challenges

a) Form-meaning mapping & density. High term density, multiword terms (e.g.,
“software-defined networking”), and acronym overload tax working memory and slow reading.
The technical-lexis proportions above help explain persistent comprehension problems in ICT
texts. www2.hawaii.edu

b) Cross-lingual mismatch. Term formation patterns, compounding, and affixation differ
across L1/L2; false friends and near-synonyms (e.g., protocol/standard/specification)
complicate category learning—an issue terminology theory urges us to resolve via concept
systems and definitions before labels. ISO

c) Rapid obsolescence. Terms date quickly; stable reference points
(thesauri/taxonomies) and curated term banks mitigate drift. apmc-mwe.org+1

d) Sparse, scattered resources. General EAP lists (e.g, AWL) do not cover domain-
specific items; learners need domain corpora or curated ICT lists. [STOR+1

4) What works: evidence-informed approaches

a) Corpus- and data-driven learning (DDL). Letting learners “be language detectives”

with concordancers helps them notice collocations, acronym expansions, definition patterns,
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and usage constraints in authentic ICT corpora. Reviews and classic DDL work report benefits
for specialized lexis when tasks are guided. ResearchGate+1

b) Concept-first, definition-anchored teaching. ISO 704/1087 and communicative
terminology emphasize building concept systems (concept relations, definitions) before
labels—useful  for  distinguishing  near-neighbors  (framework/library/platform).
[SO+2cdn.standards.iteh.ai+2

c) Multimedia glossing & digital annotation. Meta-analyses and classic studies show that
well-designed textual/pictorial (and sometimes audio/video) glosses can boost incidental
vocabulary learning; effects vary by modality and task design, but combined verbal-visual
annotations frequently outperform text-only. Cambridge University Press &
Assessment+2Wiley Online Library+2

d) Spacing, retrieval, and deliberate study. Vocabulary learning research (e.g., Nation)
supports spaced retrieval, form-meaning mapping, and multi-strand programs integrating
meaning-focused input, language-focused learning, and fluency practice—principles adaptable
to ICT terms. Cambridge University Press & Assessment+1

e) Terminology management tools. Institutional term banks (e.g., IATE) and discipline
taxonomies (e.g., IEEE) provide vetted equivalents, usage notes, and hierarchies; integrating
these into projects/readings encourages professional referencing  habits.
iate.europa.eu+2europarl.europa.eu+2

f) Ontology-aided learning environments. Studies in e-learning suggest ontologies can
structure domain knowledge, support concept navigation, and personalize pathways—
promising for complex ICT concept networks. ScienceDirect+1

g) ESP course design. Classic ESP principles—needs analysis, genre-based materials, and
assessment aligned to workplace/academic tasks—remain a robust framework for selecting
and sequencing ICT terminology. Cambridge University Press & Assessment+1

5) Design implications for ICT terminology instruction

1. Start from concepts, not just wordlists: Build mini-ontologies and definition trees
for each module; require students to write usable, ISO-consistent definitions and map relations
(broader/narrower/related). ISO

2. Use corpora and concordancers in class: Guided DDL tasks (e.g., “trace how
orchestrate is used across cloud papers”) develop collocational and genre awareness. ERIC

3. Embed multimedia glossing in readings: Hyperlinked, context-sensitive glosses
(text + image or audio where helpful) calibrated to task goals can raise incidental gains without

derailing comprehension. Cambridge University Press & Assessment+1
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4. Adopt spaced retrieval & cumulative quizzes: Follow vocabulary learning best
practices (recycling targets across weeks; retrieval-based checks). Cambridge University Press
& Assessment

5. Curate living term banks: Have students maintain a class term bank referencing
IATE/IEEE entries, adding sources, contexts, and L1 equivalents; assess for accuracy and
citation. iate.europa.eu+1

Research Gap

Despite the growing recognition of ICT as a rapidly evolving domain that relies heavily
on precise terminology, there remains a limited body of empirical research on how learners
acquire, process, and apply ICT-specific terms in multilingual contexts. Existing studies have:

. Focused on general technical vocabulary (e.g., Coxhead’s Academic Word List,
Chung & Nation’s studies), but offered fewer insights into the unique density and fast
obsolescence of ICT terms.

. Emphasized terminology standardization and theory (e.g, ISO 704,
communicative terminology), yet practical classroom applications remain underexplored,
particularly in non-English-speaking environments.

. Explored ESP course design and corpus-driven learning, but few have
systematically investigated how ICT learners navigate cross-linguistic mismatches (e.g., English
vs. Uzbek/Russian terminology) or how digital resources and learner-centered strategies can
mitigate these issues.

. Underutilized multimodal and technology-enhanced tools (glossing, ontologies,
digital term banks) in ICT-specific settings, even though such methods have been shown to
improve vocabulary learning more broadly.

Thus, the gap lies in the lack of research addressing:

1. How ICT terminology learning challenges manifest in multilingual contexts with
resource constraints.

2. Which learner-centered and technology-mediated approaches most effectively
support the acquisition and application of ICT terms.

3. How concept-based and contextual teaching strategies can be adapted to ICT-
specific terminology to ensure retention and transfer into professional communication.

Research Questions

Based on this gap, the study seeks to answer the following questions:

1. What are the primary linguistic, pedagogical, and cultural challenges faced by

learners in acquiring ICT terminology?
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2. How do differences between English and learners’ native languages (e.g., Uzbek,
Russian) contribute to difficulties in ICT terminology acquisition?

3. Which teaching strategies (e.g., contextual learning, corpus-based approaches,
multimedia glossing, learner-centered activities) are most effective in improving learners’
comprehension and use of ICT terms?

4, How can digital resources (e.g., online term banks, ontologies, interactive
glossaries) be integrated into ICT terminology instruction to enhance learning outcomes?

5. What pedagogical model can be proposed to bridge the gap between terminology
theory and practice in ICT-focused education?

Methodology

Research Design

This study adopts a mixed-methods research design, combining both quantitative and
qualitative approaches. A mixed-methods framework is appropriate because it allows for a
comprehensive understanding of the challenges associated with ICT terminology acquisition
and the effectiveness of proposed solutions. Quantitative data provide measurable insights into
learners’ performance and difficulties, while qualitative data capture learners’ perceptions,
experiences, and strategies, offering a deeper exploration of pedagogical implications.

Participants

The study will involve undergraduate students enrolled in ICT-related programs at three
universities in Uzbekistan (e.g., TIIAME National Research University, Namangan State Institute
of Foreign Languages, and Bukhara State Pedagogical Institute). A total of 120 students will be
selected through purposive sampling to ensure representation of learners with varying English
proficiency levels. Additionally, 10 ICT instructors will be included to provide perspectives on
teaching practices and classroom challenges.

. Students: Second- and third-year ICT majors (aged 18-23), with intermediate to
upper-intermediate levels of English proficiency (CEFR B1-B2).

. Instructors: Experienced ICT lecturers who integrate English-medium materials
in their courses.

Instruments and Data Collection

1. Diagnostic Test of ICT Terminology

0 A pre-test and post-test design will be used to measure students’ ability to
recognize, define, and apply ICT-related terms.

o} Test items will include multiple-choice, matching, and short-definition tasks,

covering key ICT subdomains (networking, software engineering, cybersecurity, Al).
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2. Questionnaires

0 Student questionnaire: Designed to collect data on perceived difficulties in
learning ICT terminology, preferred strategies, and exposure to English ICT resources.

0 Instructor questionnaire: Focused on pedagogical challenges, teaching strategies,

and resource availability.

3. Semi-structured Interviews
0 Conducted with a smaller sample (20 students and 5 instructors).
0 Questions will probe deeper into cultural, linguistic, and pedagogical barriers, as

well as attitudes toward digital tools (corpora, glossaries, multimedia glossing).

4, Classroom Observation

) Selected ICT terminology lessons will be observed to analyze instructional
strategies, classroom interaction, and the integration of learner-centered approaches.

) An observation checklist will be used (focusing on use of contextual examples,
multimedia support, and student engagement).

5. Document Analysis

o} Review of textbooks, glossaries, and course syllabi currently used for ICT
teaching in Uzbekistan.

0 Identifies gaps in resource quality, coverage, and alignment with international

standards (e.g., ISO terminology frameworks).

Data Analysis
. Quantitative Data
0 Pre- and post-test results will be analyzed using descriptive statistics (mean

scores, standard deviations) and inferential tests (paired-sample t-tests, ANOVA) to determine
whether specific teaching interventions improved terminology acquisition.

0 Questionnaire responses will be coded and analyzed using SPSS to identify
trends, correlations, and frequency distributions.

. Qualitative Data

0 Interview transcripts and classroom observation notes will be analyzed through
thematic analysis, focusing on recurring linguistic, pedagogical, and cultural challenges.

0 NVivo software may be used for coding and categorization of themes.

Ethical Considerations

. Informed consent will be obtained from all participants.
. Confidentiality will be maintained by anonymizing student and instructor
identities.
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. Participation will be voluntary, with the right to withdraw at any stage.

Validity and Reliability

. Pilot testing of questionnaires and diagnostic tests will ensure clarity and
appropriateness.

D Triangulation (cross-checking data from tests, questionnaires, interviews, and
observations) will be employed to enhance validity.

. Inter-rater reliability will be ensured during qualitative coding by involving two
independent coders.

Limitations

The study acknowledges several limitations:

1. The sample is limited to universities in Uzbekistan and may not represent other
linguistic or cultural contexts.

2. Time constraints may limit long-term tracking of terminology retention.

3. Reliance on self-reported data in questionnaires and interviews may introduce

Figure 1 Flow Chart of Methodology

Results and discussion

1. Diagnostic Test Results
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The diagnostic pre-test revealed that students struggled significantly with ICT-specific
vocabulary. On average, learners correctly identified only 42% of technical terms, with the
lowest scores in areas such as cloud computing, cybersecurity, and artificial intelligence
terminology. Terms that overlapped with everyday English (e.g., “network,” “server”) were
recognized more easily, whereas compound terms (e.g., “software-defined networking,”
“intrusion detection system”) were less understood.

After the intervention (contextual learning tasks, digital glossaries, and learner-centered
activities), the post-test scores increased to an average of 72% accuracy, showing clear
improvement. A paired-sample t-test indicated that the difference was statistically significant
(p < .05), suggesting that the integration of context-based and digital strategies effectively
enhanced learners’ ability to recognize and apply ICT terminology.

Discussion: These findings confirm earlier studies (Chung & Nation, 2003; Coxhead,
2000) that technical vocabulary requires explicit focus and repeated contextual exposure.
Students benefited from encountering terms in meaningful scenarios rather than isolated lists,
reinforcing the argument that ICT terminology must be taught through tasks that simulate
authentic communication.

2. Questionnaire Findings

Student responses indicated three major difficulties:

. Linguistic barriers (68%): Students noted challenges with acronyms, multi-word
terms, and English affixation patterns.

. Resource limitations (60%): A majority reported insufficient access to localized
glossaries or updated textbooks.

. Cultural mismatches (45%): Some terms had no clear equivalent in Uzbek or
Russian, leading to confusion.

Instructor responses highlighted constraints such as lack of time within ESP courses,
inadequate training in terminology teaching, and reliance on outdated materials.

Discussion: These findings align with the literature on cross-linguistic terminology
learning difficulties (ISO, 2022; Cabré, 1998). They confirm that while English serves as the
lingua franca of ICT, insufficient pedagogical resources and training hinder effective integration
into local curricula.

3. Interview Insights

Qualitative interviews revealed nuanced perspectives:

. Students expressed frustration with rote memorization and preferred digital

resources (e.g., online glossaries, term banks, YouTube tutorials) over traditional word lists.

]
http://mentaljournal-jspu.uz/index.php/mesmj/index 245




. Instructors admitted that terminology instruction was often ad hoc, squeezed
into lectures without systematic planning.

One student remarked: “When I see the term in context, like in a project description, I
can remember it better than when it’s just a word on a list.”

Discussion: These insights confirm the value of learner-centered, contextualized
strategies. They also reveal the motivational role of digital resources, supporting recent
research on multimedia glossing and data-driven learning (Boulton, 2012; Chun & Plass, 1996).

4. Classroom Observation

Observations showed that students engaged more actively when terminology was linked
to problem-solving tasks (e.g., case studies on network security) compared to list
memorization. Lessons that integrated visuals and diagrams were particularly effective in
clarifying compound terms.

Discussion: These results reinforce that visual and contextual support aids
comprehension of abstract technical terms. This aligns with Mohsen & Balakumar (2011), who
argue that multimodal input facilitates specialized vocabulary acquisition.

5. Document Analysis

Textbook analysis revealed that many ICT materials used in classrooms were outdated
(published before 2015) and lacked coverage of emerging domains such as Al and cloud
computing. Furthermore, glossaries were limited, inconsistent, or missing altogether.

Discussion: This confirms that resource scarcity is a systemic issue. Without updated,
standardized materials, instructors often cannot provide students with comprehensive
exposure to ICT terminology. Developing institutional digital term banks could help bridge this
gap.

Overall Discussion

The combined findings demonstrate that ICT terminology teaching faces three
interrelated challenges:

1. Linguistic - rapid evolution of ICT terms, acronyms, and compounding create

cognitive load for learners.

2. Pedagogical - teaching is often unsystematic, relying on outdated methods and
resources.
3. Cultural - mismatches between English and local languages create translation

difficulties and learning barriers.
However, the study also shows that learner-centered and digital strategies significantly

improve outcomes. Contextual learning, multimedia glossing, and student-created term banks
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helped learners acquire terminology more effectively than traditional memorization. These
results contribute to filling the research gap by demonstrating how ICT terminology can be

taught systematically in multilingual, resource-constrained environments.

Average
Score
Test (%) Improvement
Pre-
test 42 | -
Post-
test 72 30%
Challenge Percentage of Students Reporting (%)
Linguistic
Barriers 68
Resource
Limitations 60
Cultural
Mismatches 45

Conclusion. This study examined the challenges of teaching and learning Information
and Communication Technology (ICT) terminology and explored practical strategies to
improve learner outcomes. The findings confirm that terminology is not simply a
supplementary component of ICT education but a core element of professional competence.
Accurate use of ICT terms enables learners to engage with global academic resources,
participate effectively in professional communication, and integrate into international research
and workplace communities.

The results highlight three major areas of difficulty: linguistic complexity, including
acronyms, multi-word units, and rapid lexical innovation; pedagogical limitations, with many
instructors relying on outdated materials and rote methods; and cultural-linguistic
mismatches, where differences between English and learners’ native languages create
additional barriers. These findings are consistent with previous research in English for Specific
Purposes and terminology studies, yet they also reveal gaps specific to ICT as a fast-changing
domain.

Importantly, the study demonstrated that learner-centered and technology-enhanced

approaches—such as contextualized learning tasks, multimedia glossing, digital glossaries, and
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collaborative term banks—can significantly improve students’ ability to acquire, retain, and
apply ICT terminology. The improvement in test scores and the positive feedback from students
suggest that moving beyond memorization toward concept-based, interactive, and resource-
rich instruction is both effective and motivating.

From a pedagogical perspective, the research contributes to the growing body of
evidence supporting integrated approaches to terminology teaching that combine linguistic,
cultural, and technological dimensions. For policymakers and curriculum designers, the
findings underscore the urgent need to update ICT teaching resources, develop localized digital
term banks, and provide training for instructors in modern terminology pedagogy.

In conclusion, this study confirms that while ICT terminology presents complex
challenges, it also offers opportunities to innovate teaching practices. By adopting learner-
centered, contextual, and digital strategies, educators can bridge the gap between terminology
theory and practice, better preparing students to meet the demands of globalized ICT
communication.
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