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Abstract. This study aims to explore the potential of implementing blockchain-based
verification in the language training of aviation technical specialists. The research objective is to
find a transparent, reliable, and professionally validated tool for assessing student performance
in language training. The research methodology utilized a quasi-experimental approach,
comparing control and experimental groups, which underwent introductory and final testing.
Within this approach, experiments were conducted to assess the results of individual components,
learning success, the verification index, and student confidence in the assessment system. The
results demonstrated that the proposed technology significantly enhances competency
development, improves academic performance and competence, and increases trust in the
assessment procedures. An additional finding was a positive correlation between the verification
index and English language proficiency. In conclusion, the proposed technology serves as a
reliable performance measurement tool and a pedagogical mechanism for assessing
competencies. This study contributes to the development of transparent, verifiable, and
professional models for teaching English for specific technical purposes.

Keywords: blockchain based verification, aviation English, aircraft maintenance education,
competence assessment, digital credentials.

Introduction.

The development of the aviation industry and the increasing internationalization of aircraft
maintenance require modern engineering and technical personnel to have a good command of
English. While reading and understanding documentation was once sufficient, today's key skills
include interpreting it, following clear procedures, completing logs, describing malfunctions, and
communicating with international colleagues. Due to these requirements, proficiency in technical
language has become a crucial component of training future specialists [1].

Previously, English in aviation was primarily viewed as a communication tool between pilots
and dispatchers. However, with the transition to aircraft from foreign manufacturers, the
effectiveness of their maintenance is directly dependent on English-language documentation,
terminology, and technical communication. Airlines receive maintenance manuals, service
bulletins, troubleshooting guides, parts catalogs, and other documentation from aircraft
manufacturers only in English. Misunderstanding and misinterpreting this documentation can
negatively impact the accuracy of the procedures and, ultimately, flight safety. As a result,
language training should be closely linked to professional tasks and the practice of interacting with
documentation [2].

Furthermore, the higher education system frequently faces the challenge of increasing the
transparency, reliability, and practical relevance of knowledge and skill assessment. Most
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language training courses rely primarily on traditional assessment systems, which in most cases
do not fully reflect competency development. Technical education related to aircraft maintenance
must prepare future specialists for traceability, accountability, and procedural compliance. To
ensure these factors, assessment systems must provide a clear evidence base [3]. In this context,
blockchain represents a promising mechanism for verifying results. Blockchain is a distributed
and secure technology that enables transparency, data integrity, and secure verification of a
knowledge base [4]. In the education literature, blockchain is used for account control, holistic
assessment, and tracking learning paths throughout professional careers [5]. The authors see the
main value of this implementation in the creation of verifiable database records of student
achievements that are difficult to alter and easy to authenticate.

Blockchain-based English language training for aviation maintenance personnel could prove
highly relevant. It utilizes mechanisms for documenting the completion of training modules,
validating micro-qualifications, and ensuring transparency in tracking student progress. Such a
system ensures alignment between the language learning process and the professional logic of
maintenance, in which accurate recording and procedural adherence are crucial [6]. Despite
growing interest in blockchain applications in education, its application to specialized English
language training and its application to the aviation industry remains understudied. Existing
research primarily focuses on the verification of theses, academic records, or general digital
documents. Less attention has been paid to assessing professional competencies. This creates a
gap in the research landscape at the intersection of technology, pedagogy, technical education, and
knowledge assessment [7]. The authors of this study attempt to fill this gap by examining the
problem of blockchain-based verification in the language training of future aviation specialists.
The primary focus of this research is assessing the impact of blockchain-based verification on
competency development, increasing assessment transparency, and strengthening trust in the
assessment system. The study is based on the assumption that blockchain is significant for the
educational process when it is integrated into a competency-based learning model rather than
considered as a standalone tool [8].

The aim of the study is to assess the pedagogical potential of using blockchain-based
verification to improve technical English proficiency. The study focuses on comparing student
learning outcomes with a traditional assessment system and blockchain-based verification.
Additionally, the impact of verification on competency development and its use as a trustworthy
assessment system are examined. The scientific novelty of the study lies in its application of
blockchain-based verification not to general educational certification, but to the assessment of
technical English proficiency of aviation students. The integration of these mechanisms into the
assessment system facilitates the development of transparent and professionally oriented language
training models for technical training programs.

Materials and research methods.

To achieve the stated goal of the study, the authors developed a study design that included
quasi-experiments involving pre- and post-testing of students. The experiments were designed to
effectively study the impact of blockchain verification on the development of technical English
competency skills. To ensure proper validation and interpretation of the results, the students were
divided into two groups. The first group served as the control group, which received traditional
instruction. The second group served as the experimental group, whose learning outcomes were
assessed using blockchain.

Student competence was assessed using a holistic framework consisting of four core
elements. These elements are integral to the learning process and include: reading and
understanding documentation (R;), writing essays and maintenance reports (W;), understanding
technicians (L;), and discussing or oral presentations on troubleshooting (S;). The overall
competency-based approach score C; is calculated as follows for each student.
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Ci = aRRl- + aWWi + aLLi + aSSi (1)

where ag, ay, a;, as are the weight coefficients and their sum is 1.

Given the specific training and future work of aircraft maintenance technicians, the model
considers learning progress AC;, taking into account assessment results at the beginning C ip "¢ and
end of the course Cl-p ost

follows:

. A student's individual progress during training is assessed in the model as

AC; = CPot — ¢cPre 2)

After calculating the progress, we needed to determine the normalized value G;. It was
calculated as follows:

t
o -ar (3)
i pre
100 — C.

The next step involves introducing a Blockchain Verification Index into the model, which is
necessary for quantifying the certification implementation process. The verification index V; is
defined as follows:

Vi = BuM; + BgB; + BrT; + Bl 4)

where M; is the share of verified modules; B; is the share of micro-credentials received; T; is the
assessment of the timeliness of checking assignments; I; blockchain data integrity assessment and
Bi is the weight coefficients.

In addition, the model calculates a Trust Index, which incorporates data from student
surveys. The survey included questions on the following characteristics: transparency P;, fairness
of assessment Q;, usefulness U;, and system security S;. The Trust Index TR; in the assessment
system is calculated in the model as follows:

TR, = ypP; +yoQi +vuU; + vsS; Q)

Several tools were selected for model analysis and validation. In the first stage, comparisons
were made within two groups of students using paired tests. In the second stage, comparisons were
made between groups using independent samples analysis. In the third stage, a correlation analysis
was conducted, and finally, the authors conducted an ANCOV A analysis to assess the competency
characteristics of the entrance and exit tests. This resulted in a regression model, which looks as
follows:

CPO" = Gy + 0,CP" + 0,V + 65 TR, + 6,E; + ¢ ©)

where E; is the engagement score. In the model, the reliability of the questionnaire assessment is
assessed using Cronbach's alpha coefficient.
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Results and their discussion.

In this article, the effectiveness of the verification process was assessed by comparing two
groups of students. The following characteristics were selected as evaluation metrics: competency
development, subjective knowledge gain, competencies by group, trust in the assessment system,
and verification of results. Figure 1 presents the results of the students' entrance and exit
assessment tests.
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Figure 1 — Results of entrance and exit testing of students.

Analyzing Figure 1, we can conclude that both groups improved their language proficiency
scores. The control group's initial average score was 58, and following the final assessment, this
average increased to 66 on a 100-point scale. The experimental group's initial average score was
57, while the final score reached 69. The changes recorded following the training are significant
for both groups. However, the experimental group showed the greatest improvement, suggesting
the potential effectiveness of blockchain. Figure 2 shows the distribution of results within groups.
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Figure 2 — Distribution of results between groups

Based on Figure 2, we can conclude that the control group had a lower average gain and a
narrower upper limit of improvement. Meanwhile, the experimental group demonstrated higher
gains, and their results were concentrated in the zone of significant progress. The difference
between the groups was considered statistically significant. This result demonstrates the
effectiveness of blockchain in increasing average results and systematically enhancing students'
knowledge. Figure 3 shows the students' results for specific competencies.
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Figure 3 — Component final profile of two groups

Figure 3 shows that the experimental group improved across all four components. The
greatest improvement was seen in reading and speaking skills. Writing also showed significant
improvement, with the smallest gap between groups. This assessment model has important

10



Ne2(41)

AAA XKAPLLbICHI

methodological implications, as the blockchain-based learning group demonstrated strong results
in areas requiring structured progress. Results in reading technical documentation and prompt oral

responsces also serve

as confirmation. Figure 4 shows the relationship between blockchain

implementation and the final test.
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Blockehain Verification Index

— The Impact of the Final Test on the Blockchain Verification Level

Figure 4 shows the relationship between the blockchain verification index and final language
proficiency in the experimental group. The analytical results revealed a correlation coefficient of
0.345 with p=0.034. This indicates statistical significance of the positive correlation. Based on the
graph, it can be concluded that students with a greater number of completed modules, accumulated

qualifications, and a

consistent final assessment achieved higher final test scores. While this

relationship cannot be used to accurately determine language proficiency, it does support the
interpretation of blockchain-based mechanisms for competency development. Figure 5 shows the
correlation matrix of variables.
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An analysis of Figure 5 reveals a direct relationship between the two indicators of internal
consistency and theoretical stability. Competence integrity is formed by four components,
resulting in coefficients ranging from 0.71 to 0.77. The results of the final transformation directly
correlate with additional components at levels ranging from 0.63 to 0.74. This fact reflects the
validity of using an integrated indicator for student final testing. Furthermore, the model provides
a positive correlation between the final testing and verification at a level of 0.65, as well as a
moderate correlation with security at a level of 0.57. The correlation between verification and
protection from the system indicates that students are gaining confidence in the fairness and
transparency of medical care cost assessment procedures. Figure 6 shows a graph of students'
confidence in the final assessment.
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Figure 6 — Level of confidence in the final assessment

Figure 6 shows that the assessment confidence index in the experimental group (4.1) is
higher than in the control group (3.3). This difference is statistically significant (p<0.001). This
indicates not only the positive impact of blockchain implementation on the educational process
but also a change in students' perceptions of the reliability, transparency, and fairness of such
assessments. This is especially important for language training of technical specialists, who require
confidence in the objectivity and tracking of their assessment progress to motivate students.

Summing up the experiment's results, it can be concluded that the blockchain-based results
verification model has a positive impact on the educational process. First and foremost, the model
improved students' competencies across all components of technical English. Furthermore, a
positive correlation was observed between the final grade and the students' individual level. It also
increased students' confidence in the assessment process itself. Thus, the empirical research
suggests that blockchain technology not only facilitates technological innovation but also
strengthens the pedagogical potential of teachers.

The study demonstrates that blockchain-based verification of learning outcomes is not only
a technical solution for storing results but also a pedagogical tool. This is particularly important
for maintenance training, as it is closely linked to accurate documentation, transparent procedures,
and strict accountability [1, 2]. After completing their training, students will encounter similar
rigor daily in their work, making clear documentation an integral part of training highly qualified
specialists.

The research methodology is directly related to ensuring transparent tracking of student
competencies and the formalization of interim milestones. This approach is relevant in the current
agenda of implementing digital certificates, module-based micro-certification, and secure
assessment of learning outcomes [3, 5]. The introduction of blockchain technology for aviation
students will strengthen their understanding of the importance of structure, clarity, and
professionalism [5, 7]. Another benefit of implementing this technology is trust in assessment. In
the learning process, the use of technology not only strengthens confidence in fair assessment but
also provides clarity in understanding procedures and tracking results. For aircraft maintenance,
where safety depends on reliable documentation and procedures, early adoption is an advantage
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[1, 2, 6]. Therefore, blockchain should be considered a tool with educational value, as it reflects
the professional norms adopted in this field.

However, the authors recognize that the educational impact of blockchain implementation
should not be overestimated. Implementing the technology alone will not improve the learning
process without integrating it into course design, establishing an assessment system, and
developing user competencies [5]. Therefore, the technology should be viewed as a
complementary tool. Blockchain is primarily needed to ensure transparency and trust in training,
but the quality of the final assessment directly depends on the course content, assignments, and
student engagement [3, 5].

The study has several limitations. For example, the sample was limited to one professional
field, and the effects were measured over a limited training period. Future research will focus on
examining the long-term impact, comparing a larger number of certification models, and testing
the approach in other technical fields. Overall, verifying results using blockchain is a promising
approach to teaching English to future aviation technicians.

Conclusion.

This study demonstrates the practical potential of blockchain-based test results verification
for implementation in the English language training of aviation technicians. The primary value of
such implementation is the creation of a transparent and professionally oriented assessment
mechanism. Within this mechanism, language achievements should be documented, verified, and
interpreted as part of aviation training. The contribution of such technology to the learning process
goes beyond simple digital record-keeping. Blockchain offers a model for linking competency-
based language learning with verification procedures, student responsibility, and trustworthy
assessment practices. Based on this logic, blockchain is considered an important tool for
modernizing the linguistic education system for technicians.

This study demonstrates the importance of blockchain when integrated into teaching
practices, rather than used as an isolated technical tool. The effectiveness of implementation
depends on how verification mechanisms are integrated into course structures, assessment
systems, and the practical orientation of learning outcomes. From a practical perspective, the
proposed model has potential for implementation in higher education institutions to enhance the
reliability of knowledge assessment, support the micro-certification process, and improve the
traceability of student results. The research findings open a new avenue for blockchain-based
knowledge assessment for other courses within student education. Overall, the study's findings can
be considered as an innovation in the educational process for training aviation engineering
personnel, closely linking learning objectives, procedural transparency, and the reliability of final
assessments.
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BOJIAITAK ¥IHAK KEMECIHE TEXHUKAJIBIK KbIBMET KOPCETY
MAMAHJAPBIHbIH TEXHUKAJIBIK AFbLITHIBIH TV JAYIbIJTAPBIH
BJIOKYEHNH TEXHOJIOI'MACBIH KOJIJAHBIII TEKCEPY

Anoamna. bByn sepmmey asuayuanvl mexHUKAIbIK MAMAHOAPObIY MINOIK 0alibIHObIZLIHOA
On10KYeln He2izinOecl meKkcepyOdi eHeizy aneyemin 3epmmeyze 6agblMmman2an. 3epmmey MaxKcamol
- mindik OaubIHOBIKMA&bl CMYOEeHMMEPOIH HCYMBICHIH 0aAanay YuliH Mea0ip, CeHiMOi JHcoHe
Kaciou mypoe mekcepineeHn Kypaniovl maby. 3epmmey a0icmemecinoe Kipicne dHcane KoOpblmblHObL
mecmineyoen OmKeH OAaKblIAy JCoHe IKCHEePUMEHMMIK — MONMmapovl — CAlblCMbIPAmblh
K8A3UIKCNEPUMEHMMIK MACil KOA0aHbLiobl. Byn macin wenbepinde dcexe KOMNOHeHmMmMepoiy
Hamudcenepit, 0Kyoazvl madblCmMblLIbIKMbl, MeKCepy UHOEKCIH JHcaHe cmyoenmmepOdiy O6azanay
JHcytiecine Oecer CeHiMIH bazanay yuin sxcnepumenmmep xcypeizinoi. Homusicenep yYcovinviazan
MEXHONIOCUAHBIY KY3bIDEMMILIKMI 0aMblmyObl AUmMApIbIKMAil HCaKcapmamvlHblH, AKA0EMUSLIbIK,
KepcemKiuumep MeH KY3blpemminikmi HcakcapmamvlHblH JHcoHe 6a2anay pacimoepine OezeH
CEHIMOI apmmulpamuiubly Kopcemmi. Kocvimuia myoscolpbim meKkcepy UHOEKCi MeH agbliUlblH
MIiNiH  MeHeepy apacvlHoagvl OH Koppenayus 6010bi. KopulmbiHObLIAU Kele, YCbIHbLIZAH
MeXHON02Us CeHIMOI OHIMOINIKMI onuey KYpaibl XdcoHe Ky3vlpemminikmepdi 0azanayoviy
nedazocuKanvlk Mexanusmi peminoe Kvlzmem emeodi. Byn zepmmey Haxmvl MEXHUKAILIK
Makcammap yulin agvliuiblH MK OKbIMYObll MOAOIP, MeKCepiiemin JdcaHe Kaciou Mooenboepin
a3ipreyee bIKnai emeoi.

Tyiiin ce30ep: On10Kuelin He2iziHOe2l meKcepy, asUAYUANbIK AbLIWbIH Mili, Yaxmapaa
MEeXHUKAILIK KblzMem Kepcem)y OoublHwa 0Oinim Oepy, Ky3vipemminikmi 0Oaz2anay, CaHOblK
Kyaaikmep.
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MPOBEPKA TEXHUYECKHWX HABBIKOB AHTJIMACKOTI' O SI3BIKA
bYAYHHUX CHEHUAJIMCTOB 110 TEXHUYECKOMY OBCJYKUBAHUIO
ABUAIIMOHHBIX TEXHUK C UCIIOJIB30OBAHUEM TEXHOJIOT'MX BJIOKYEUH

Annomauusn. Llenvo 0aHH020 UCCIe008AHUS ABTIAEMCA U3VUeHUe NOMeHYUAla 6HeOpeHUs
NPOGEPKU HA OCHOBE OIOKUEHA 8 A3bIKOBYIO NOO20MOBK)Y CNeYUaIuCmos asuayuoOHHOU MeXHUKU.
3aoaua uccnedosanusi — Hatimu NPoO3PAUHbLU, HAOEHCHBIU U NPODECCUOHATbHO 0OOCHOBAHHDBIIL
UHCMpYMeHm Ol OYeHKU YCNneeaemMocmu cmyO0eHmo8 6 Xo0e A3bIKOGOU NOO20MOBKU.
Memoodonoeus uccnedoganus 6KIOYANA KEAZUIKCNEPUMEHMANbHYBIL NOOX00, CPABHUBAIOWUL
KOHMPOTLHYIO U IKCHEPUMEHMATLHYIO 2PYANbl, KOMOPble NPOUIU 8600HOE U 3AKIIOUUMENbHOE
mecmuposanue. B pamkax 3mozo nooxooa 0vLIU NPOBEOeHbl IKCNEPUMEHMbl Ol OYEHKU
Pe3yIbmamos OmoenbHbIX KOMNOHEHMO8, YCneeaeMoCcmu, UHOeKca Npo8epKu U Y8epeHHOCmU
cmyoenmosg 8 cucmeme oOyeHku. Pe3ynomamvl nokasanu, umo NpeoNONCEeHHAs] MEXHON02Us.
3HAUUMENLHO NOGbIUIAEM PA3BUMUE KOMNEeMeHYUll, YIyduiaem akaoeMuuecKyro yCneeaemocms u
KOMNemeHmHOCmb, a MaKxice nogvluiaem 0osepue K npoyedypam oyeHku. [[onomrHumenbHulMm
Dpe3yIbmamom Cmana NOA0HCUMENbHASL KOPPeniayus MeHcoy UHOEKCOM NpPO8EpKU U YPOBHEM
611A0€HUSL AH2TULICKUM S36IKOM. B 3akntouenue, npeonosceHnas mexnono2us CIyHcum HaoeiCHbIM
UHCMPYMEHMOM USMEPEHUSL Pe3YIbMamoes U nedazo2uieckuM MexanuzMom OYeHKU KOMNemeHyull.
Hannoe  uccnedosanue  cnocobcmeyem — paspabomke — NpO3PAUHBIX,  NPOGEPAEMbIX U
npogeccuonanvrbvix mooenet 00y4enus AH2AUUCKOMY A3bIKY 0151 KOHKPEMHbIX MeXHUYeCKUX yeell.

Knroueesvie cnosa: sepuguxayus Ha o0cHO8e ONOKUEUHA, ABUAYUOHHLIU AHSIULICKULL,
0bpaszoeanue 6 001ACMU MEXHUYECKO20 OOCIYHCUBAHUSA B030VULIHBIX CYO08, OYEHKA KOMNemeHYull,
yugposwvie yoocmosepeHnusl.
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