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GENERATIVE ARTIFICIAL INTELLIGENCE IN THE DIGITALIZATION OF TAX EDUCATION

The article examines the possibilities of applying generative artificial intelligence in tax education in the context
of the modernization of the tax legislation of the Republic of Kazakhstan. The empirical basis of the study was the
official set of questions and answers on the application of the new Tax Code, prepared by the State Revenue Committee
of the Ministry of Finance of the Republic of Kazakhstan. A total of 108 «question - official answery pairs were
analyzed. Content analysis, thematic grouping, an author-developed typology, and a comparative-analytical
approach were applied. Quantitative processing of the material was carried out by calculating the frequency
distribution and the shares of the identified categories. The study found that a considerable portion of tax queries
relates not to the reproduction of individual concepts but to the application of norms to practical situations. Four
types of educational tax operations were identified: informational-reference, procedural-algorithmic, computational-
scenario, and interpretive-situational. Based on the identified types of tax study operations, possible directions for the
use of generative Al and the risks associated with them have been determined. These provisions are conceptual and
analytical in nature and are not the result of an experimental evaluation of specific generative models. Based on the
results of the content analysis, a conceptual matrix of potential directions for the application of generative Al has
been developed, and a model for its controlled integration into the teaching of tax disciplines has been proposed.
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Introduction. Generative artificial intelligence (Al) is gradually changing the ways of working with
professional information. This is particularly noticeable in tax education. Here, finding a norm or restating
a definition is not enough; it is necessary to determine the tax period, take into account the taxpayer's status,
select the applicable rule, and verify the conclusion against the legislation in force.

This specificity makes the use of generative Al both promising and risky at the same time. On the one
hand, it can explain complex rules, structure educational cases, form action algorithms, and model various
tax situations. On the other hand, an automatically generated answer does not always correspond to the
current version of a regulatory act. An error may be stated in a confident manner. It is for this reason that
the use of Al in tax education requires not blanket approval or prohibition, but a methodologically
substantiated delineation of its scope of application.

The scientific problem of the study is related to the insufficient development of approaches that allow
distinguishing tax study tasks according to the nature of the operation performed and identifying possible
scenarios for the use of generative Al for different types of such tasks. In current practice, such tools are
often viewed either as a universal digital assistant or as a source of threat to the quality of education.
However, a reference question, a computational task, and a situation requiring the interpretation of several
conditions are of different methodological natures. Consequently, the potential of Al should be assessed
not in the abstract but through the content of specific tax tasks.

The purpose of the study is to develop an original approach to the classification of tax study operations
and to identify potential directions for the use of generative artificial intelligence in the teaching of tax
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disciplines, based on the analysis of official questions related to the new Tax Code of the Republic of
Kazakhstan. To achieve this aim, the following objectives were set:

— toidentify the thematic structure of official tax questions; to classify them according to the nature
of the educational operation;

— to identify the possible functions of generative Al and the potential risks of its use in relation to the
identified types of study operations;

— to develop a conceptual matrix of potential directions for the application of generative Al and to
propose a model for its controlled integration into the teaching of tax disciplines.

The research materials comprised the official set of questions and answers on the application of the
new Tax Code, prepared by the State Revenue Committee (SRC) of the Ministry of Finance of the Republic
of Kazakhstan, as well as the provisions of the Tax Code of the Republic of Kazakhstan No. 214-VIIlI ZRK
dated 18 July 2025. The methodological framework of the study comprised content analysis, thematic
grouping, an author-developed typology, and a comparative-analytical approach. Quantitative processing
of the question set was carried out by calculating frequencies and determining the shares of thematic and
operational groups.

Each “question—official answer” pair was classified according to two criteria: thematic affiliation and
the type of operation required to obtain the answer. The thematic category was determined by the type of
tax, tax regime, or administrative procedure addressed in the question. Classification by operation was
based on the main action required: reproducing a legal provision, determining a sequence of actions,
performing a calculation, or interpreting a situation involving multiple conditions. Based on this criterion,
all 108 questions were assigned to one of four types: informational-reference, procedural-algorithmic,
computational-scenario, or interpretive-situational.

If a question contained features of more than one type, it was classified according to the operation
without which the final answer could not be obtained. For example, a direct question about the applicable
tax rate was classified as informational-reference. If the choice of rate depended on the tax period, taxpayer
status, or the nature of the transaction, the question was classified as interpretive-situational. Stating an
established threshold was treated as an informational-reference operation, whereas using that threshold to
calculate the tax liability was classified as computational-scenario. Borderline cases were discussed by the
authors until agreement was reached on the final category. No formal assessment of inter-rater agreement
was conducted, as the final coding was determined through consensus among the authors in cases of
disagreement. This limitation was taken into account when interpreting the resulting classification.

The study employed a comparative analysis, contrasting the characteristics of specific tax-related tasks
with research findings on the application of generative Al in the fields of tax, accounting, and legal practice.
The comparison focused on the nature of the tasks themselves, the dependence of outputs on initial
conditions and the regulatory legal environment, and the limitations of generative models identified in prior
research.

Literature Review. The application of generative artificial intelligence in higher education has
attracted considerable attention in international scholarly literature in recent years. In a systematic review,
J. Batista, A. Mesquita, and G. Carnaz synthesized empirical studies on the use of generative Al in the
university environment. The authors distinguish several lines of analysis: the impact of Al on teaching and
learning, the perception of the technology by students and instructors, and the institutional conditions for
its implementation [1]. The significance of this work lies in the fact that it reflects a shift from discussing
the technological capabilities of Al to assessing its pedagogical applicability. At the same time, the review
is broadly interdisciplinary in nature and does not address the specificity of disciplines whose content
depends on the legislation in force. An approach closer to the subject of this article is presented in the work
of D.A. Wood and co-authors. Using accounting assessment tasks, the authors compared ChatGPT's
answers with students' results and showed that the quality of the model's answers depends on the type of
guestion, the assessment format, and the subject content [2]. F. A. Stott and D. M. Stott focus on the context
of teaching taxation. The authors view ChatGPT as a tool that complements instruction on tax-related topics
and discuss ways to integrate it into established teaching methods, while emphasizing the role of the
instructor and the importance of professional judgment. The study is primarily conceptual in nature and
does not offer a classification of tax assignments based on the type of specific educational task [3]. In a
study by M. Tharapos et al., ChatGPT’s capabilities were evaluated based on 18 tasks spanning six subject
areas within an undergraduate accounting program. The authors compared the results against the levels of
Bloom’s Revised Taxonomy. ChatGPT performed better on low- and mid-level tasks, whereas its
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capabilities were limited when handling more complex tasks. The study demonstrates that the nature of the
academic task influences the outcomes of using generative Al; however, this classification is based on
levels of cognitive learning and is not specifically tailored to tax transactions governed by legal regulations
[4]. This conclusion is important for tax education. It confirms that generative Al cannot be assessed as a
single universal tool: its effectiveness varies depending on the nature of the educational operation. The
study by J.J. Nay and co-authors on the application of large language models (LLMs) in tax law is of
particular importance. The authors showed that providing legal context and using more advanced models
improve the quality of answers, although even in such cases LLMs do not reach the level of an expert in
tax law [5]. This result is of fundamental importance to the present study. It underscores the necessity of
normatively verifying Al responses, particularly for tasks involving jurisdiction, tax periods, and the
interpretation of legal provisions.

In Kazakhstani scholarly literature, the application of artificial intelligence in education is considered
mainly through the prism of the digital transformation of the educational process. N.T. Shyndaliev, A.S.
Serikkazy, and G.F. Nurbekova, analyzing the use of big data and Al in the educational environment,
highlight the personalization of learning, adaptive systems, performance monitoring, and decision-making
support [6]. The work demonstrates the relevance of Al for the modernization of education in Kazakhstan,
but does not address the specificity of tax disciplines or the issue of verifying the regulatory accuracy of
automatically generated answers. A separate line of research concerns the digitalization of tax
administration. K.K. Mamutova, L.M. Peshenova, and A.N. Aitymbetova examine modern technologies of
tax administration in Kazakhstan, including electronic taxation, electronic invoices, online cash registers,
and the prospects for applying artificial intelligence in the tax sphere [7]. This work is important for
understanding the professional environment in which future specialists will work. However, the link
between the digitalization of tax administration and changes in the methodology of teaching tax disciplines
remains insufficiently explored.

Recent studies have examined the use of generative Al in accounting and tax education and have
shown that its performance depends on the content and complexity of the learning task. Existing
approaches, however, mainly classify tasks by their format or cognitive level. Tax-related tasks have an
additional feature: the correct answer may depend on the applicable legal provision, tax period, taxpayer
status, and other jurisdiction-specific conditions. In this study, such tasks are classified according to the
operation required to obtain the answer: informational-reference, procedural-algorithmic, computational-
scenario, and interpretive-situational. Unlike classifications based on subject area or cognitive level, the
proposed typology focuses on the action that must be performed to reach a correct conclusion in a specific
tax situation.

The main part. The empirical basis for the study consists of the official collection of questions and
answers regarding the application of the new Tax Code, issued by the State Revenue Committee of the
Ministry of Finance of the Republic of Kazakhstan. Although published as "Top 100 Questions and
Answers," the material actually comprises 108 numbered question-and-answer pairs. It was posted on April
21, 2026, and updated on June 3, 2026 [8]. The regulatory framework for the analysis is the Tax Code of
the Republic of Kazakhstan (Law No. 214-VII1 of July 18, 2025), which entered into force on January 1,
2026 [9].

This dataset was selected based on its official source and its direct relevance to the implementation of
the new tax legislation in the Republic of Kazakhstan. The materials released by the SRC of Kazakhstan
cover various aspects of tax regulations, encompassing issues that differ in both content and the nature of
the required responses. However, the source does not provide information regarding the total volume of
original inquiries, the frequency of specific issues, or the criteria used for selecting items for publication.
Consequently, this dataset is regarded as an official thematic corpus of the SRC rather than a representative
sample of tax-related inquiries.

Table—-1
Thematic structure of the official set of tax questions
Thematic block Question numbers Number of questions Share, %
Corporate Income Tax 1-7 7 6,5
Value Added Tax 8-21 14 13,0
Personal Income and Social Taxes 22-37 16 14,8
Special Tax Regimes 38-51 14 13,0
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Universal Declaration 52-64 13 12,0
Taxation of Subsoil Users 65-75 11 10,2
Taxation of Non-residents 76 1 0,9
Tax Administration 77-95 19 17,6
Miscellaneous Tax Issues 96-104 9 8,3
Taxation of High-Value Property 105-108 4 3,7
Total 1-108 108 100,0

*calculated by the authors based on source [8].

In the published material, questions related to tax administration make up the largest part - 17.6%. In
addition, a significant part of the questions concern personal income tax and social security tax, value added
tax, special tax systems and general tax declaration. This data reflects the thematic structure of the SRC
guestion bank, but is not sufficient to determine the prevalence of these challenging questions among
taxpayers. Moreover, the exact content of the questions varies depending on the nature of the requested
answers: in addition to introductory questions, some require the identification of certain steps, the
performance of calculations or the consideration of several factors in certain circumstances.

The VAT block is illustrative. It contains questions about rates, the offsetting of tax, transactions with
non-residents, electronic invoices, and transitional provisions. For example, if goods and services were
purchased in the fourth quarter of 2025 and the electronic invoice was issued in 2026, the applicable rate is
determined not by the date of issuing the document but by the period in which the turnover occurred [8].
Such a task requires not merely restating a norm but interpreting it.

Similar complexity is also observed in questions on individual income tax. Where there are several
sources of income, it is necessary to take into account the individual's aggregate income, the functions of
the tax agent, and the taxpayer's own obligation. An error may arise not only in choosing the rate but also
in incorrectly identifying the subject of the tax obligation. In order to identify differences in the nature of
the actions required to solve tax problems, the questions were additionally classified by type of study
operation. This classification differs from grouping by tax type, since a single tax block may contain
reference, procedural, computational, and interpretive tasks.

The four-component classification of the questions was formed on the basis of the predominant
educational operation required to obtain a correct answer: restating a norm, determining a course of action,
performing a calculation, or interpreting a multi-condition situation. The three-component scheme was
found to be insufficient, since it combined procedural and computational tasks that presupposed different
actions on the part of the learner and different ways of constructing an answer. A more detailed division,
on the contrary, would have complicated the interpretation of the results and their further use (see Table -
2).

Table — 2

Conceptual Matrix of Potential Directions for the Application of Generative Al by Types of
Tax Study Operations

Type of learning Number of Share, Potential function of Al Potential risk
activity guestions %
Informational- 34 31,5 explaining the standard, outdated or incomplete
reference comparing rates, preparing self- information
assessment questions
Procedural- 31 28,7 establishing the procedure for missing a deadline or a
algorithmic the actions of the taxpayer or tax condition
agent
Computational- 18 16,7 displaying calculations, making an error in a
scenario modifying initial conditions, rate, limit, or calculation
generating cases
Interpretive- 25 23,1 defining key conditions, a confident but incorrect
situational comparing solution options conclusion
Total 108 100

*Compiled and calculated by the authors based on the analysis results [8]. The potential functions of generative Al and the
risks of its use are determined by comparing the characteristics of the identified types of operations with the results of previous

studies [2-5].
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The presented matrix is conceptual in nature and links the distinguished types of educational tax
operations with the possible functions of generative Al and the potential risks of its use. In information-
reference and procedural-algorithmic tasks, Al can be considered as an auxiliary tool for the primary
explanation of the norm and the structuring of the sequence of actions. At the same time, the response
generated must be verified against the current regulatory source.

Computational-scenario and interpretive-situational tasks impose higher requirements regarding the
consideration of initial conditions, because the final conclusion may depend on the rate, threshold, tax
period, status of the person, or a combination of several factors. In such cases, Al may be used to present
the logic of the solution and to highlight significant conditions, but the final conclusion must be verified in
accordance with the legislation. The functions and risks indicated within the framework of this study have
not been experimentally evaluated and require subsequent validation.

Based on the analysis conducted, a model for the controlled integration of generative Al into tax
education was proposed (see Figure - 1).

Educational tax task

¥ Professional verification loop

Al support loop (

Tax Code of the Republic of Kazakhstan

Task parameters and SRC clarifications

jurisdiction, tax period, type of tax

¥ 3

Query to generative Al Error identification
outdated norms, omissions, calculations

¥ / $
Al response

explanation / algorithm / solution option Solution correction

¥

Potential support for the development of tax and digital competence

Figure — 1. Model for the controlled integration of generative Al into tax education.
*compiled by the authors

This model was developed specifically for disciplines where the content is based on current regulatory
requirements. Generative artificial intelligence serves as an aid within the model; the responses it generates
are treated as intermediate results subject to verification against regulatory standards and correction where
necessary. The time sensitivity of tax information is of particular importance. The new Tax Code of the
Republic of Kazakhstan has been in effect since 1 January 2026 [9], while the official SRC question set
was updated after its entry into force [8]. Therefore, an educational query submitted to Al should include
the tax period, the jurisdiction, the type of tax, and the initial conditions of the situation. Without this, the
risk increases of confusing the norms of different years or of relying on general tax rules that have no
relation to the legislation of the Republic of Kazakhstan.

The limitations of the empirical framework arise from the principles used to compile the official SRC
data. The published source does not indicate the number of original applications, the frequency of receipt
of individual questions, or the selection criteria used. Therefore, the results obtained only describe the
structure of the set of 108 analyzed questions and cannot be used to assess the prevalence of tax difficulties
among taxpayers. In addition, the study was carried out on the material of the Republic of Kazakhstan and
does not imply the direct transfer of its conclusions to the tax systems of other countries. A specific
methodological limitation concerns the absence of a formal assessment of inter-rater agreement; borderline
cases in the coding process were resolved through consensus among the authors regarding the final
category. Generative Al models were not directly tested in this study; therefore, the proposed Al functions
and associated risks should be regarded as analytically derived possibilities rather than as results of
experimental evaluation. Changes in students’ tax and digital competence were also not measured.
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Conclusion. This analysis examines the structure of the official SRC question set and classifies tax-
related educational tasks into four groups. Based on this, the study proposes a categorized approach to
identifying potential areas for applying generative Al in tax education. The study does not aim to evaluate
the capabilities of specific generative models or to measure the educational outcomes resulting from their
use.

Content analysis of the official SRC question set showed that the questions differ in the type of
operation required to obtain an answer, ranging from reproducing a legal provision to performing
calculations and interpreting situations involving multiple conditions. Four types of educational tax
operations were identified: informational-reference, procedural-algorithmic, computational-scenario, and
interpretive-situational. For each group, the possible functions of Al and the main risks were identified
analytically.

The results obtained do not claim universality and reflect the specific features of the SRC question
set; however, the proposed approach can be adapted to the analysis of other professional disciplines based
on regulatory frameworks. Future research may focus on the experimental evaluation of the quality of the
answers given by various generative models to tax tasks and on the development of criteria for assessing
the Al literacy of students in economics programs.

This research has been funded by the Abai Kazakh National Pedagogical University (Contract No.
05-04/568 dated 21 May 2026).
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Teaarycosa J.0., UcaeBa A.T., Canap6aeBa A.M., Tactan JI.7K.
CAJIBIKTBIK BIJIIM BEPY I HU®PJIAHABIPY JAFBI TEHEPATUBTI /KACAH/IbI UHTEJIJIEKT
AHjaaTna

Makanaga Kaszakcran PecrnyOnmkachlHBIH canblK 3aHHAMAChIH OJKAHFBIPTY asChIHAA CalbIK OimiMiHIe
TeHEepaTUBTI JKAaCaHAbl MHTEJUISKTTI KOJJaHy MYMKIHIIKTEpl KapacThIpbUIajbl. 3€PTTEYAiH SMIUPUKAIBIK HErisi
Kazakcran Peciyomukacst Kapxbl MUHHCTpITITIHIH MEMIIEKETTIK Kipic KOMHUTETI qaibiHaaraH xaHa CaJblK KOJIEeKCiH
KoJITaHy OOMBIHIIIA PECMU CypaKTap MEH jKayarnTap >KUbIHTHIFBI 00161, Bapibeirs! 108 «cypak - pecMu skayam KyObI
Tangasel. Ma3MyH[IBI Taj1ay, TAKbIPBIITHIK TONTACTHIPY, aBTOP 931pJIEreH TUIIOIOTHS JKOHE CANTBICTRIPMAJIBI-TANIAAY
TOCUTI KONJaHBUIABI. MaTepuanisl CaHIBIK OHJACY JKHUTIK TapalyblH JKOHE aHBIKTAIFaH CaHATTapIbIH YJECTEpiH
ecenTey apKbUIBI JKY3ere achIPBUIABL. 3epTTEy CaIbIK CYpaylapbIHBIH aNTapibIKTail Oeliri eKe YFBIMAapbl
KalfTanayra eMec, HOpMaJjlap/ibl NPAKTHKAJBIK JKarJaiiapra KOJIaHyFa KaTbICThl €KeHIH aHBIKTajbl. birim Oepy
CallbIK ONEpALSUIAPBIHBIH  TOPT TYPl AaHBIKTAJABL: aKIapaTThIK-aHBIKTAMaNbIK, IPOLETYPATbIK-aITOPUTMIIK,
€cenTey-CleHapUHIIIK JKoHE TYCiHIIpMemiK->Kkaraaiuiblk. CaJIBIKTBI 3€pTTEey ONEpalsUIapbIHBIH  aHBIKTAJIFaH
TYpJiepiHe cyleHe OTBIPBII, TeHEPaTUBTI JKacaH/(bl MHTEJUIEKTTI NMaijaany IblH MYMKIH OarbITTaphl XKaHE OJapMeH
OaiiaHBICTHI TOYEKeINAEp aHBIKTAN AL byl epexeriep Ty KbIpbIMaaMalibIK KaHe aHAIMTHKAJIBIK cuiaTTa 00J1a bl )KoHe
HaKThl TE€HEPATUBTI MOJIENbIEP/l SKCIIEPUMEHTTIK OaranayablH HOTH)KECI eMec. Ma3MyH/IbI Tajjay HOTHKelepiHe
CYWeHe OTBIPBIN, TeHEePATUBTI ’KaCaH/bl WHTEIUIEKTTI KOJIIAHYIBIH BIKTHMal OaFbITTApBIHBIH TY)KBIPBIMIAMAIBIK
MAaTPHIIACHI 931PJICH/II KOHE OHBI CAJIBIK MTOHAEPIH OKBITYFa 0acKaphIIaThIH HHTETPALIUAIAY MOIENI YCHIHBUIIBI.
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Tenarycosa J.0., UcaeBa A.T., Canap6aeBa A.M., Tacran J1.7K.

TEHEPATUBHBIA UCKYCCTBEHHBIA MHTEJUIEKT B IIM®POBU3AIIMN HAJIOTOBOI'O
OBPA30OBAHUA

AHHOTALHUA

B cratee paccMaTpuBaIOTCS BO3MOMKHOCTH IPUMEHEHMS T'€HEpaTUBHOIO MCKYCCTBEHHOI'O HHTENJIEKTa B
HaJIOTOBOM O0pa30BaHWM B KOHTEKCTE MOJEPHH3allMM HAJOTOBOTO 3aKoHOAarenbcTBa PecnyOimku Kaszaxcral.
OMIHUPUYECKOH OCHOBOW HCCIICTOBAHUS IMOCTYKHI O(QHIMAIBHBIH HA0Op BOIIPOCOB M OTBETOB I10 NPUMEHEHHUIO
HoBoro Haiorosoro kosekca, moarotoBjaeHHbIi KoMUTETOM TOCy 1apCTBEHHBIX 10X0/10B MUHHCTEPCTBAa (PUHAHCOB
Pecny6mmmkn Kazaxcran. Beero 6su10 poananmsupoBano 108 map «Bomnpoc — opunuansHeIil 0TBET». [IpuMeHsITHCH
KOHTCHT-aHAJIN3, TEMaTHUIECKasi I'PYIIHPOBKA, aBTOPCKasl THIIOJOTHS W CPaBHUTEIBHO-AHAIUTHUECKUN ITOIXOZ.
KonmuectBennass o6paboTka Marepuana NPOBOAMIACH IIyTEM pacdeTa YacTOTHOTO pPACHpEeNeNeHHS W JONCH
BBIABICHHBIX Kareropuid. MccienoBanne mokasasio, YTO 3HAYUTENbHAs YacTh HAJOTOBBIX BOIIPOCOB CBsI3aHA HE C
BOCIIPOM3BEICHUEM OTACIBHBIX MOHSITHH, a C MPUMEHEHHEM HOPM K IIPAaKTHYECKUM CUTyanusM. Beim BeIIEnIeHBI
YeThIpe THMA HAJOTOBBIX Y4YEOHBIX omepanuil: WH()OpMaIHMOHHO-CIIPAaBOYHBIE, MPOIEIYPHO-AITOPUTMHUYECKHE,
BBIYHCIIUTECIBbHO-CUCHAPHBIC W HHTEPIIPCTATUBHO-CUTYAlMOHHBIC. Ha ocHOBe BBISIBICHHBIX THIIOB HAJIOTOBBIX
y‘-IC6HI:IX onepaunﬁ OIIPECACJICHBI BO3MOKHBIC HAITPAaBJICHUA UCIIOJIb30BaHUsA TCHEPATUBHOT'O U u cBs13aHHBIE C HUMU
PHUCKHU. I[aHHI)Ie IIOJIOKECHUS HOCAT KOHHeHTyaHI)HLIﬁ M aHAJIATUYECKHUI XapaKTep U HC SABIAIOTCA PE3YyJIbTaTOM
9KCIIEPUMEHTAIILHOM OLIEHKH KOHKPETHBIX TeHEepaTUBHBIX Moiesieil. Ha ocHOBe pe3ysibTaToB KOHTEHT-aHai3a Oblia
pa3paboTaHa KOHICTITyajdbHass MaTpulla MOTCHIHAIBHBIX HAMpPABICHUNA MNpPUMEHEHUs TreHepatuBHoro WU wu
peaioKEeHa MOACIIb €T0 KOHTpOJ’IpreMOﬁ HUHTErpanyu B NpenojaBaHuC HAJIOTOBbIX JUCIHUIUINH.
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