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PREPARATION OF A TRILINGUAL MOBILE THESAURUS AIMED AT REDUCING
THE COGNITIVE LOAD OF FUTURE AVIATION SPECIALISTS

Abstract

Communication errors remain a critical factor in aviation accidents, often rooted in language barriers and the cognitive
load associated with complex terminology. While English is the global standard, the trilingual operational environment in
Central Asia (Kazakh-English-Russian) presents unique challenges in conceptual equivalence and professional training. This
research addresses the “descriptive-only” gap in current tools for training of future aviation specialists by developing an
integrated linguistic and technological framework for a trilingual aviation thesaurus. Unlike traditional linear dictionaries, this
project utilizes a “Concept Node” architecture based on ICAO, EASA, and IATA standards, mapping semantic relationships
(hypernyms, hyponyms, and collocations) to facilitate intuitive understanding. The study analyzed a robust corpus of 5,800
specialized terms, with a projected expansion to 10,000 units. The framework was operationalized into a mobile application
featuring 3D visual contextualization, fuzzy-match search algorithms, and standardized audio modules to mitigate
psycholinguistic stress. The effectiveness and practical relevance of the developed tool were validated through official expert
evaluations from SCAT Airlines and the 405 Aviation Repair Plant. The results demonstrate that a multidimensional
thesaurus approach significantly reduces translation latency and cognitive errors, providing a scalable solution for enhancing
global aviation safety and specialist training.

Keywords: future specialist, trilingual thesaurus, aviation, cognitive load, aviation communication, semantic modeling.
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P.Anasmosa, *© I T ynekoaa, ! H.Cypanuuesa, Y© U Pabuenxo, * b.Kyauviubaes 2
Y samammui asuayus axademuscel, Anmame k., Kazakeman
2Koofca Axmem Hcayu amvinoazol Xanvlkapanvix Kazak-mypik yHugepcumemi,
Typxicman K., Kazaxcma

BOJJAITAK ABUAIIUSI MAMAHJAPBIHBIH KO'HUTUBTIK ’)KYKTEMECIH
ABAUTYTA BAFBITTAJIFAH YIOHTIVIAI MOBUJIB/I TE3AYPYCTbI JAUBIH/IAY

Anoamna

ABMAISUIBIK  amaTTapia OailaHeIC KaTelepi KPHUTHKAIBIK (aktop Oonbln Kama Oepexi, oiap KebiHece TUINIK
KeZIeprilepZieH JKOHE KypAeli TepMHHOJOTHSIMEH OailfTaHBICTBI KOTHHUTUBTIK JKYKTEMEAEH TYBIHAANIBI. AFBUNIBIH Tili
ahaHIBIK cTaHmapT OosraHbIMeH, OpTamblk AsWsAmarsl YIOTUINI (Ka3aK-aFbUIIBIH-OPHIC) OIEpalsUIBIK OpTa TYIKBI-
PBEIMIaMaIBIK OajaMalbUTHIK TIeH KOCiOHM MaspiibIkTa Oiperedl KUBIHIBIKTAp TYFbI3aibl. Byl 3epTTey YT aBHAIMSIIBIK
TE3aypyCTHIH OIpIKTIPUIreH JIMHIBUCTHKAJBIK JKOHE TEXHONOTHSUIBIK HETI3iH o3ipiey apKbUIbl OoJammmak —aBHAmist
MaMaHJapblH Jasipiiayja Kasipri Kypajijaplarbl TeK <«CHIaTTaMajbIK» TOCUIAIH OJIKBUIBIFBIH TONTHIpanpl. JlacTypri
CBI3BIKTBIK CO3JIIKTEp/ICH ailbIpMallbUIbIFbl, OyJl kK00aja WHTYMTHBTI TYCIHYII >KEHUIIETY VIIIH CEMaHTHKAIBbIK Oaid-
JIaHBICTapbl (TUIIEPOHNUM/IED, TUIIOHUMIIE JkoHe Koyutokanusiiap) kepceteTid ICAO, EASA xone IATA cranpapTTapbiHa
Herizzenren «koHuenTyanasl Tyiinaep» (Concept Nodes) apxurekTypachl KosimaHbuiajpl. 3eprrey OapbichiHma 5 800
MaMaH/IaHABIPbUIFaH TEPMHHHEH TYPaThlH YJKEH KOPIYC TaniaHnipl, oHblH kejemiH 10 000 Oipiikke AeiliH KeHEHTy
)KocmapyianraH. TeoOpHsUIBIK HETi3 MCUXOJIMHTBUCTHKANBIK CTPECCTI a3aiiTyra apHaiFan 3D-Bu3yanu3alius, OYJIBIHFBIP 37CY
(fuzzy-match) anropurmaepi skoHe CTaHAAPTTAIFAH Ay IO MOJIYJIBAEPi Oap MOOUITH/II KOCBIMIIIA TYPIHIE JKY3€re aChIpbUIIBL.
O3ipIIeHreH KYpaIIbH THIMIUIIT MEH ToXiprOemik MaHeBRIBUTBEFEL «SCAT» oye KoMmaHmsACH MeH «405-mi aBHakeHIey
3ayBITBIHBIH» PECMH CapanTaMalblK KOPBITHIHABUIAPHI apKbUIBI pacTaiabl. HoTmkenep KememnmieMal Te3aypyc Tocimi
aygapMa KigipicTepi MEH KOTHHTHBTI KaTeJepli aiTapiblkTaidl a3aiiTei, kahaHIBIK aBHASUIBIK KAYIMCI3MIK IeH
MaMaHIap/b Jaspiiay CarachklH apTTHIPY YIIiH THIMI MM YCEIHATHIHBIH KOPCETE/l.

Tyiiin ce3nep: Oonamaxk MamaH, YINTUIAI Te3aypyc, aBHAalWs, KOTHHUTHBTIK XYKTEME, aBUALMSIIBIK KOMMYHHKAIHS,
CEMaHTHKAJIBIK MOJICIIB/IEY.

Anasmosa P. ,l Tynexosa I’ ,1 Cypanuueea H. ,1* Psbuenxo U. ,1 Kyanviubaes B2
YUkaoemus epadicoanckou asuayuu, 2.Anmamel, Kazaxcman
zMegfcdyHapodelzZ Kazaxcko-mypeyxuil yHusepcumem umeru Xooowcu Axmeoa fcasu,
2. Typxkecman, Kazaxcman

PA3PABOTKA TPEXBA3ZBIYHOI'O MOBUJIBHOI'O TE3AYPYCA,
HAMPABJIEHHOI'O HA CHU’KEHUE KOTHUTUBHOM HATPY3KHU BYJIYIIIUX
ABUAIIMOHHBIX CIIENUAJINCTOB

Annomayus

KoMMyHHKaTHBHBIE OIMMOKM OCTAalOTCS KPUTHYECKUM (DaKTOPOM aBHAIIMOHHBIX HPOMCIIECTBHH, 3a4acTyi0 00YCIOB-
JICHHBIM S3BIKOBBIMHU OapbepaMM M KOTHUTHBHOM Harpy3Koii, CBI3aHHOM cO CJIOXKHON TepMuHOJIorueil. HecMoTpst Ha TO, uTO
AQHIIMHCKUN S3BIK SBIISIETCS MHUPOBBIM CTaHAAPTOM, TPEXBA3bIUHAS OllepallioHHas cpena B LleHTpansHoi A3 (Ka3aXCKHit-
AQHMIMHCKUH-PYCCKHUI) CO371aeT YHUKAIbHBIE BBI30BBI B 00NACTH KOHIIENTYalbHOI SKBUBAJICHTHOCTH M MPOGECCHOHATBHON
MOATOTOBKH. /IaHHOE MCClIeIOBaHNE IPU3BAHO BOCTIOIHUTE MPOOEI B CYIIECTBYIOIINX HHCTPYMEHTAX MOJTOTOBKH Oy TyIInX
aBHAIIMOHHBIX CIIEIHAINCTOB, OOYCIOBIEHHBIH INPEUMYIECTBEHHO «OMHCATEIbHBIM» MOAXOA0M, IyTeM pa3paboTKu
KOMIUIEKCHOM JIMHTBUCTHUYECKON M TEXHOJOTMUECKOW OCHOBBI TPEXbA3bIYHOIO ABHALIMOHHOIO Te3aypyca. B oTiamdue ot
TpaJIMLOHHBIX JIMHEHHBIX CIIOBapeH, B IPOEKTE MCTIONB3YEeTCS apXUTEKTypa «KOHIEeNTyalbHEIX y310B» (Concept Nodes),
ocnosanHas Ha ctangaprax ICAO, EASA u IATA, xotopast oToOpa)kaeT ceMaHTHYECKUE CBSA3H (THIIEPOHUMBI, THTIOHHMBI 1
KOJUIOKAIMH) JUIsl OOJIErYeHusi HHTYUTUBHOTO TIOHMMaHMs. B xoze uccienoBanust ObUT MPOAHAIM3UPOBAH OOIIMPHBIA KOp-
nyc 3 5 800 crienmanu3upoBaHHBIX TEPMHHOB C TUIaHOBBIM pactmperueM 10 10 000 exmnaunn. Teopernyeckas 6aza Obiia
peazoBaHa B BH/E MOOMJIBHOTO TNPWIOKEHHS ¢ (QyHKIMSAMH 3D-Bu3yanusaly, anropuTMaMd HEYETKOTO IIOMCKA M
MOIYISIMHA  CTAaHAAPTH3UPOBAHHOTO AyAWO JUIA CHIDKCHHS TICHXOJMHTBHCTHYECKOTO cTpecca. PGPEKTUBHOCTD U
MPaKTHYECKasi 3HAYMMOCTh Pa3pabOTaHHOTO MHCTPYMEHTA TOATBEPKICHBI O(PHUIIMAIBHBIMU AKCIEPTHBIMH 3aKITIOYCHUAMH
aBrakomnannn «SCAT» u «405 aBHapeMOHTHOTO 3aBoja». Pe3ynpTaThl MOKA3BIBAIOT, YTO MHOTOMEPHBIA Te3aypyCHBIH
TIOAXO/T 3HAYUTEIEHO CHIDKAET 3aJEpKKH MPH MepeBoie W KOTHUTHUBHBIE OIIHOKH, Mpejyiaras MacIiTabupyeMoe perieHie
JUTS TIOBBIIIEHHS TTI00ATBbHOM aBHAaIMOHHON 0€30IIAaCHOCTH M Ka4eCTBA IOTOTOBKH CIICIIHAIIICTOB.

KnioueBble cioBa: Oymymuii CrIeMANCT, TPEXbA3BIYHBIN Te3aypyc, aBHAINs, KOTHUTHBHAS Harpys3ka, aBHAIlMOHHAS
KOMMYHHMKAIHs1, CEMaHTHYECKOE MOJICIIUPOBAHUE.
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Introduction. Effective communication in global aviation is a vital component of the professional
training of future aviation specialists and a crucial factor in ensuring flight safety. Despite the
International Civil Aviation Organization (ICAQO) designating English as the universal language for
radiotelephony communication, language barriers remain a significant risk factor contributing to
accidents caused by human error (International Civil Aviation Organization [ICAQ], 2010). Therefore,
preparing future aviation specialists to use aviation terminology accurately and effectively in a
multilingual professional environment is a key aspect of their training. The complexity of this task lies
at the intersection of three fields: linguistics (lexical and phraseological precision), psycholinguistics
(cognitive load under stress), and technology (availability of reference tools).

Language support tools in the aviation sector are often based on traditional, linear (alphabetical)
dictionary structures (International Civil Aviation Organization [ICAQ], 2016). However, such tools
may fail to adequately account for the conceptual connections within aviation terminology, as well as
the psycholinguistic challenges faced by future aviation professionals, particularly those preparing to
work in the trilingual (English, Russian, and Kazakh) environment of Central Asia. For future aviation
specialists, the ability to quickly locate, comprehend, and correctly use aviation terminology is
particularly important during professional training, when linguistic and cognitive demands arise
simultaneously. The issue addressed in this study is the absence of a comprehensive linguistic and
technological framework that ensures semantic precision and reduces cognitive load during terminology
retrieval (European Union Aviation Safety Agency [EASA], 2025). The aim of the study is to develop
and scientifically substantiate the structure and content of a trilingual (Kazakh, English, and Russian)
mobile thesaurus designed to reduce the cognitive load on future aviation professionals when searching
for and mastering aviation terminology. To achieve this, the study addresses the following Research
Questions (RQs):

RQ1: What are the primary lexico-semantic discrepancies between English aviation terms and their
Russian/Kazakh equivalents that lead to cognitive dissonance?

RQ2: How can a thesaurus-based (thematic and semantic) structure, as opposed to an alphabetical
one, facilitate better conceptual understanding of ICAO/EASA standards?

RQ3: In what ways can 3D visualization and audio integration in a mobile interface mitigate
psycholinguistic barriers like stress and phonetic interference?

The impact of communication failures on aviation safety has been extensively analyzed in classical
studies by Cushing (1997) and Tajima (2004). Further linguistic research by Estival et al. (2016) has
defined “Aviation English” as a specialized Lingua Franca, emphasizing the need for standardized
phraseology. However, while much research focuses on native/non-native English interactions, there is
a significant gap in studies concerning the integration of the Kazakh language into this global
framework through modern digital lexicography. Recent works in the region (e.g., Ryabchenko et al.)
discuss the general problems of language barriers but do not provide a technological model for a
conceptual thesaurus. This study fills this gap by proposing a multidimensional approach that integrates
semantic modeling with mobile application development. Research in the field of aviation
communication has highlighted the importance of teaching professional language during the training of
future aviation specialists. Students are required not only to understand standardized aviation
phraseology but also to establish a consistent link between terminology, professional concepts, and real-
world operational scenarios. This approach allows for viewing the mastery of terminology not as an
isolated language-learning task, but as a crucial component of professional training.

From a pedagogical perspective, aviation terminology presents a unique challenge because students
must simultaneously acquire professional knowledge and specialized foreign language vocabulary. The
difficulty is compounded when the same professional concept is encountered across multiple linguistic
codes. In atrilingual learning environment, students may need to establish correspondences between the
English terminology used in international aviation standards and its Russian and Kazakh equivalents,
while also grasping the underlying professional concept.
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In the context of aviation communication, Cognitive Load Theory (CLT), originally developed by
John Sweller (2011), assumes critical importance. Under severe time constraints and high-stress
conditions, processing information in a non-native language demands substantial working memory
resources. This can rapidly lead to cognitive overload and a subsequent loss of situational awareness.
Recent studies suggest that employing multimodal tools - integrating textual, auditory, and visual inputs
- helps distribute cognitive load across different processing channels, thereby facilitating faster and more
accurate information retrieval from long-term memory. From an instructional perspective, this raises the
question of how to design learning resources in a way that minimizes unnecessary cognitive processing
while supporting the mastery of specialized terminology.

Despite the rapid advancement of Mobile-Assisted Language Learning (MALL) systems (Apostolou
& Geitona, 2022), the majority of existing aviation dictionaries remain ‘flat’ and linear. They typically
provide direct textual translation without considering the broader semantic context. Concurrently, 3D
visualization and semantic mapping have been recognized as highly effective methods for bridging the
‘lexical gap’ (Elias & Ismail, 2020). These techniques appeal directly to the spatial reasoning skills of
aviation professionals, which are often heavily relied upon during operational tasks (Erival et al., 2016).
In this regard, mobile-assisted learning enables terminology acquisition to move beyond the use of
traditional dictionaries. Mobile resources can support repeated exposure, contextual learning, search-
based practice, and the multimodal presentation of specialized vocabulary. Such functionality can be
particularly significant for future aviation professionals, as terminology remains accessible during both
structured learning activities and independent study.

Furthermore, the trilingual operational environment of Central Asia (encompassing Kazakh, Russian,
and English) introduces an additional layer of complexity: the frequent lack of direct conceptual
equivalence between technical terms across these languages. Developing localized tools that harmonize
specific Kazakh and Russian aviation terminology with established ICAO standards is not merely a
linguistic exercise, but a critical imperative for enhancing flight safety in the region (Tulekova &
Anayatova, 2023). From a pedagogical perspective, a thesaurus differs from a standard dictionary by
presenting terminology through semantic and conceptual connections. Such a structure facilitates not
only the retrieval of individual terms but also the establishment of relationships between interconnected
concepts. For students preparing for professional careers in aviation, this method of organizing
information can ease the transition from merely memorizing isolated lexical units to understanding
terminology within the framework of a professional conceptual system. Thus, existing scientific
literature highlights the relevance of issues such as aviation English, cognitive load management,
mobile-assisted language learning, and multilingual terminological support. However, these areas of
research have largely been addressed in isolation. There remains a need for a pedagogical digital tool—
designed for future aviation professionals—that integrates multilingual aviation terminology, semantic
relationships, multimodal presentation methods, and mobile accessibility within a unified learning
environment.

Materials and Methods. This study employs a mixed-methods research design, integrating
linguistic analysis with software architecture modeling.

Data Collection and Corpus Description

The primary material was sourced from ICAO Doc 9835, Annex 10, and EASA (SERA) glossaries,
as well as authentic technical manuals used in aircraft maintenance. Currently, the lexicographic
database comprises a corpus of 5,800 specialized terms and standard phrases compiled using continuous
sampling, with an ongoing expansion plan to reach 10,000 lexical units. The corpus was developed to
meet the needs of future aviation specialists in mastering professional terminology within a trilingual
educational environment. The criteria for term selection included: (1) frequency of use in
radiotelephony and technical maintenance; (2) degree of semantic complexity; and (3) direct impact on
flight safety. It is shown in Figure 1.
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* Corpus Selection
« (Extraction of 5,800 terms from ICAO, EASA, and IATA manuals)

*Semantic Modeling
*(Mapping lexical relationships: hypernyms, hyponyms, and collocations)

*Technological Development
* (Database architecture design, integration of Fuzzy-Match and 3D visual engine)

*Validation
* (Expert review and evaluation by SCAT Airlines and 405 Aviation Repair Plant)

Figure 1 - Flowchart of the Research and Development Methodology

Analytical Procedures . The research followed a three-stage sequence:

1. Linguistic Phase: component analysis was used to identify semantic gaps between the three
languages. We analyzed terms where direct translation was insufficient (e.g., “Runway Incursion”).

2. Modeling Phase: semantic graphs were constructed to represent hierarchical relationships
(hypernyms, hyponyms) and collocations for the thesaurus database.

3. Technological Phase: UI/UX design was developed to minimize cognitive load, incorporating 3D
models for visual context and audio samples for phonetic validation.

Validation and Expert Evaluation

To ensure the highest level of scientific validity and practical applicability, the linguistic accuracy
and technological usability of the trilingual thesaurus were subjected to rigorous expert evaluation.
Official expert conclusions were obtained from two major industry stakeholders: SCAT Airlines
(validating operational and radiotelephony terminology) and the 405 Aviation Repair Plant (validating
technical and maintenance vocabulary). This dual-expert review confirmed that the tool effectively
reduces cognitive load and translation latency in both active flight operations and ground maintenance
environments.

Results and Discussion. Lexico-Semantic Analysis and Conceptual Discrepancies (Addressing
RQL).

During the linguistic modeling phase, the selected corpus of ICAO/EASA terms was systematically
processed to identify cross-linguistic asymmetries. Quantitative and qualitative analysis revealed that a
significant portion of English aviation terms lack direct, one-to-one conceptual equivalents in the
Kazakh language, necessitating descriptive conceptualization.

To illustrate the complexity of linguistic provision, Table 1 presents an extract from the developed
trilingual thesaurus. The selection emphasizes terms that frequently cause cognitive overload or
translation delays due to conceptual disparities as shown in Table 1.
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Table 1 - Extract from the Trilingual Aviation Thesaurus (ICAO/EASA Standards)

English Term Russian Translation | Kazakh Translation ICAO / EASA Standardized Definition
A change in wind speed and/or direction in
Wind Shear Casur Betpa JKenain bIFbICYBI space, including updrafts and downdrafts,
affecting aircraft performance.
Authorization for an aircraft to proceed under
Clearance Paspererie Jucnerdepnik pykear | conditions specified by an air traffic control
(ancneTuepekoe) . unit P Y
XBOCTOBO® The tail assembly of an aircraft, including the
Empennage JR— KyfpeIK sxafiMacs horizontal and vertical stabilizers, elevators,
P and rudder.
VeranoBka  koja | JKayan Oeprim xoaem | The transmission of an assigned code by an
Squawk . , .
OTBETYHKA OpHATY aircraft's transponder to air traffic control radar.
- A procedure executed if a pilot decides that a
Yxon Ha Bropofi | EKiHmI  afiHANBIMFa . P
Go-around . e safe landing cannot be completed, initiating a
Kpy Ty climb and new approach.
A defined pathon a land aerodrome established
. PynesxHaq 10poKa . oK for the taxiing of aircraft and intended to
Taxiway (PID) Kypy oast (KOK) provide a link between one part of the
aerodrome and another.
Deadhead lepeaer He npu KbBMeTTeH ThC ¥ A crew member traveling as a passenger on a
HCTIOMHEHHH ) ¥y flight to re-position for a flying assignment.
(maccaxuponm)

Analysis of Complex Terminological Units highlighted several critical patterns of semantic
dissonance:

1) spatial and Legal Implication: Terms like “Runway Incursion” cannot be translated word-for-word. The
developed thesaurus maps it to the Russian “Hecanxyuonuposannsiii éviez0 na BIITT” and Kazakh “¥KJK-z2a
pyxcamcoiz wivizy . The analysis shows that the target languages explicitly require the element of “unauthorized”,
which is only implied in the English source (Kaya & Ates, 2023). Failure to understand this implicit legal weight
under stress leads to critical safety errors.

2) Metaphorical to Functional Shift: The term “Squawk” originates from aviation jargon. The
research demonstrates that effective translation into a trilingual context requires shifting from a
metaphorical verb to a highly descriptive technical phrase (“Ycmanoska xooa omeemuuxa”l“)Kayan
bepeiw koowvin opnamy ), prioritizing functional action over linguistic origin.

3) Morphological Gaps: Borrowed terms such as “Empennage” lack single-word equivalents. The
semantic modeling required linking it directly to its hyponyms (rudder and elevators) to ensure
comprehensive understanding by cadets and non-native speakers.

Thesaurus Architecture as a Cognitive Solution (Addressing RQ?2).

To resolve the identified lexico-semantic discrepancies (Kaya & Ates, 2023), the project transitioned
from a traditional alphabetical dictionary structure to a relational “Concept Node” architecture which is
shown in Figure.

LANDING GEAR
(Iaccn / Kory

KYPbUIFEICHI)

Hyponyms
(narrower
categories)

Collocations

Regulatory
(Verbs)

Synonyms reference

1. Extend -
(BBIYCTHTH/
LILIFApY)

2. Retract -
(vopars/ #uHay)

1. Main gear (rnassan
crofika’ Herisn Tipeyiu)
2. Brake Assembly
(Topmossan cicrenma’
Texerimn wyiieci)

Undercarriage,

wheels, chassi EASA CS-25/

ICAO 8

J

Figure 1- Concept Node
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As illustrated in Figure 1, the semantic tree structure mitigates cognitive overload. By mapping
synonyms, collocations (e.g., extend / retract), and ICAOQ regulatory references within a single node, the
thesaurus provides immediate operational context. The SCAT Airlines and 405 Plant expert evaluations
confirmed that this non-linear structure accelerates cognitive recognition compared to traditional
glossaries, significantly reducing the psychological burden during translation.

Technological Integration and UI/UX Evaluation (Addressing RQ3) The theoretical linguistic
models were successfully operationalized into a cross-platform mobile application. The architectural
results of the application directly address the psycholinguistic aspects of the language barrier:

1. Fuzzy-Match Search Algorithm: To combat phonetic spelling errors (a primary linguistic barrier
for non-native speakers), the app's predictive search corrects inputs like “Sckwok” to the standardized
“Squawk”.

2. 3D Visual Contextualization: The most significant technological result is the integration of an
interactive 3D visual dictionary. For mechanical terms (e.g., Aileron), the system renders a manipulable
3D aircraft model. This bypasses the need for textual translation entirely, relying on spatial memory,
which research indicates is far more resilient in high-stress aviation environments.

3. Phonetic Standardization: The integration of standard ICAO synthesized audio directly addresses
the issue of accent and pronunciation discrepancies identified in the literature review.

The structural logic and user interaction flow of these integrated technological modules are
visualized in Figure 2 below, demonstrating the transition from user input to multi-modal cognitive
output:

Text or Voice Query (e.g_. Non-native input: "Sckok”)

) - Error correction & Phonetic - - 1w
Fuzzy - Match Algorithm matching (Standardized oufput: "Squawk")
. = ; = Visual
Branch A- Textual & Semantic Branch B:Phonetic B
o | definiti » Standardization Contextualization
Trilingual definitions ( = . . Interactive spatial rendering (e g
Russian, English) & Synthesized ICAO audio to highlighting "Aileron” ona 3D
ICAO Standards mitigate accent discrepancies " aircraft model)

Figure 2 - Technological Integration and UI/UX Architecture of the Mobile Thesaurus

From a pedagogical perspective, the proposed technological architecture can be considered not only
as a mechanism for terminology retrieval but also as a digital learning environment for the professional
training of future aviation specialists. The combination of textual, phonetic, and visual information
provides learners with several complementary ways of approaching a professional concept. Trilingual
definitions support the comparison of aviation terminology across Kazakh, Russian, and English, while
standardized pronunciation and audio materials provide additional support for the development of
professional listening and speaking skills. The 3D visual component, in turn, connects a lexical unit with
its corresponding aircraft element or operational context, which can facilitate a more concrete
understanding of specialized concepts.

Such organization is particularly relevant for aviation education, where terminology cannot be
considered separately from professional actions and operational situations. The thesaurus therefore
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creates a connection between term, concept, pronunciation, visual representation, and professional
context, allowing learners to move from simple word recognition toward a more integrated
understanding of aviation terminology. In this sense, the mobile thesaurus can be used as a
supplementary digital pedagogical tool in classroom activities, independent learning, and professional
language training. Its structure also provides opportunities for learners to repeatedly access and compare
terminology according to their individual learning needs, without being limited to a conventional
alphabetical dictionary format.

Conclusion. In the highly standardized and linguistically complex aviation sector, minimizing
language barriers requires far more than traditional linear translation. This task demands a
comprehensive, multifaceted approach that integrates linguistic modeling, psycholinguistic strategies
(Kaya & Ates, 2023), and modern software development technologies. The present study addresses this
need by developing a trilingual mobile thesaurus for future aviation professionals and by treating
aviation terminology not merely as a collection of isolated lexical units, but as a system of
interconnected professional concepts.

An analysis of a corpus comprising 5,800 lexical units (with plans to expand this to 10,000)
demonstrates that developing such a resource goes beyond merely identifying direct equivalents across
English, Russian, and Kazakh. The meanings and definitions of terms within aviation terminology are
closely linked to specific aircraft systems, technical operation processes, professional duties, or
communicative contexts. Therefore, these interconnections must be taken into account when
systematizing the terminology. The semantic asymmetries identified among the three languages are of
particular importance, especially in situations where a learner knows the lexical equivalent but does not
fully grasp its professional meaning or its connections to other concepts.

The proposed technological solution—a cross-platform mobile application utilizing "concept node"
architecture, 3D visual contextualization, and "fuzzy-match™ search algorithms—aims to address these
identified obstacles. This architecture allows a term to be presented not merely as an isolated dictionary
entry, but as part of a broader conceptual framework. Such an approach fully aligns with the need to
consider professional terminology in conjunction with its context of use. This tool goes beyond mere
translation; by clarifying functional relationships, it can reduce the cognitive load associated with
searching for specialized terms and interpreting their meanings.

The practical significance and viability of this architecture have been confirmed through official
expert assessments by specialists from leading industry enterprises, such as SCAT Airlines and the
"405th Aviation Repair Plant." The involvement of aviation industry specialists is of particular
importance, as the terminology used in the training materials must align with the linguistic and
conceptual structures encountered in actual professional practice. Consequently, this expert assessment
serves as a practical basis for validating the proposed thesaurus for further use and development within
aviation education and training processes.

Furthermore, the results of this study should be considered within the context of its design
characteristics and limitations. The research focused on developing the lexical corpus, semantic
structure, and technological architecture of a mobile thesaurus. Although these elements were evaluated
by aviation industry specialists, the application's direct impact on user cognitive load was not
determined through controlled experimental comparison. Therefore, the conclusion regarding the
reduction of cognitive load should be viewed not as a quantitatively proven result of this study, but
rather as the intended functional effect of the proposed architecture.

Future research could focus on testing the thesaurus with the participation of both aspiring and
experienced aviation professionals. Such studies would make it possible to compare metrics—such as
the time required to search for and interpret aviation terms, the accuracy of terminology comprehension,
the retention of new vocabulary, and user cognitive load—when using traditional dictionaries versus the
proposed mobile environment. These indicators would pave the way for more precisely determining
which architectural elements contribute most effectively to terminology processing.
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Therefore, the developed thesaurus can serve as a foundation for further integrating multilingual
terminological resources into aviation education and professional training. Its use in academic curricula
could facilitate a gradual shift from the rote memorization of isolated terms to an understanding of their
professional relationships and application. Furthermore, clearer access to terminology within
professional maintenance and flight-related contexts could support consistent communication among
specialists operating in diverse linguistic environments.

Ultimately, integrating this trilingual thesaurus into academic curricula and professional activities—
such as technical maintenance and flight operations—could help reduce human-factor errors stemming
from misunderstandings (Chute & Wiener, 1995; Moder, 2013; Tajima, 2004) and thereby strengthen
overall aviation safety standards. Thus, the study’s primary contribution extends beyond the mere
creation of a mobile terminological resource; it also encompasses the development of an approach that
integrates multilingual aviation terminology, semantic relationships, and digital technologies into a
unified system.

Funding. This research has been funded by the Science Committee of the Ministry of Science and Higher
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