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DIGITAL TOOLS IN STUDENT ART RESEARCH: METHODOLOGY, RISKS, AND
PEDAGOGICAL EFFECTIVENESS

Abstract

Digital tools and generative artificial intelligence are becoming more common as part of student
art research, for source searches, visual idea prototyping, text drafting and creative inquiry
documentation. At the same time, fast production can also hide weak verification practices, as well
as pervious authorship limits and frail methodological traceability. This paper investigates how a well-
organized digital research toolkit and explicit governance rules impact methodological quality, risk
levels and pedagogical effectiveness in practice-based, including practice-led student research in
visual arts and art education.

The study will employ a mixed-method and quasi-experimental design of two equivalent
groups. Quantitative results are assessed using an analytical rubric targeting research traceability
(quality of sources and accuracy of citation, transparency in methodology, alignment between
evidence and interpretation, originality with reflective critique analysis and digital outputs integrity)
together with scenario-based generative artificial intelligence literacy testing as well as student self-
report measures. Qualitative evidence is garnered through portfolio and process-log analysis,
interviews, focus groups and critical-incident reporting to account for mechanisms underpinning
change events.

Our results suggest that the toolkit-plus-governance strategy delivers significant enhancements
in research traceability and rigor, particularly improvements in citation accuracy, documentation
completeness, and critical assessment of generative outputs. Risk factors—such as non-evidenced
references, misattribution and privacy violations—are reduced when norms of disclosure, timely
logs, or verification activities are embedded within teaching and assessment. This discussion
contextualizes these findings within current international recommended practices around ethical use
of artificial intelligence, and implications for rubric-based assessment re-design, educator
competencies, and policy-relevant risk management in Art education.

The article suggests that the pedagogical potential of digital tools is less about the novelty of
tools and more about the alignment between disciplinary goals, assessment criteria, and governance
measures that render student research transparent, auditable and ethically defensible.

Key words: digital tools, art research, generative Al, traceability of research, pedagogical
effectiveness.
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CTYAEHTTIK OHEPII 3EPTTEVYIEI'T CAHJBIK KYPAJIJIAP: OJICTEME,
TOYEKEJJIEP )KOHE MEJATOTUKAJBIK TUIMJILIIK

Anoamna

CaHOplK Kypalgap MEH TeHEPaTUBTI JKAacaHIbl HWHTEIUICKT CTYASHTTEPHIH KOPKEMIIIK
3epTTeyaepinie JepeKKe3AepAl 131ey, BHU3yalabl HIEsUIapAblH MPOTOTUNTEPIH >Kacay, MITIHIEP
KYpPacThIpy KOHE HIBIFAPMAaIIbUIBIK 13CHICTEp/Il Ky)KaTTay YIIiH KeOipek Koiganburyaa. [lereHmen,
KBUIIAM OHJIpIC 9ICI3 TeKcepy OMICTEepiH, TYCIHIKCI3 aBTOPJBIK MIeKapajapibl MKOHE HI3IK
omicreMenik OakplIayldpl JKachklpybl MYMKiH. Byl Makamama HakTel Oackapy epexenepiMeH
OIpIKTIpIAreH KYPBUIBIMIBIK HUMPIBIK 3epTTEY KYpalJapblHbIH KMHAFbl CTYIACHTTEPIH OelHeney
OHEep1 MEH KOpKeMIIK O1TiM Oepyeri Taxipubere HeTi3eNTeH 3epTTeyIepiHIeri 9/IiCTeMENIK camnara,
TOYEKeJre YIIbIpayFa >KoHe TeIarOrMKaIbIK THIMAUTIKKE Kajlaid ocep eTeTiHI KapacThIPbUIabl.

Exi canbICTRIpMaITbI apajac 9icTep i, KBa3HIKCIIEPUMEHTTIK JU3aiHIbI KOJIJIaHy YCHIHBLIA/IbI.
CaHapIK HOTHDKEJEp 3€pTTEYIIH KaJaralaHyblHa (IEpeKKe3AepAiH camachkl MEH oHeKco3IepiHiH
IYPBICTHIFBI, OMICTEPAIH AlIBIKTBIFBI, JONEIACMENepi HHTCPIPETANUSIIAYbIH JIYPBICTHIFBI,
IUQPIBIK HOTHXKENEPAl pedIIeKCUSIIBIK ChIHAYIIBIH ©31H/IK €pPEeKIIeNiri )KoHe TYTaCTBIKThI CaKTay)
OarpITTAJIFAH AHAIMTHKAIIBIK aiijap apKbUIbI enenesi. balikanran e3repicTepiH Heri3iHae )KaTKaH
MeXaHU3MJIep/ll TYCIHAIPY YIIiH HOPTHOINO MEH MPOIECTep KypPHAIBIH Tanaay, cyxoarrap, Gokyc-
TOIITAp KOHE MaHBI3/Ibl OKUFAJIAp Typajibl Ky)KaTTaMa apKbUIbl CaItajibl AJIEIACp ajIbIHA/IbI.

Horwmxenep toolkit-plus-management mozaeni nofiekco3aepAiH AYPHICTHIFBIHA, Ky>KaTTaMaHbIH
TOJIBIKTBIFBIH/IA JKOHE TCHEPATHBTI HOTHXKENIEP/li ChIHM Oarajayja ©H >KOFaphl JKETICTIKTepre KO
KETKi3e OTBIPBIN, 3epPTTEyIepAiH KaJaradaHybl MEH KaTaHJAbIFbIHAA alTapibIKTal KakcapTyiaapibl
KaMTaMachl3 €TETIHIH KepceTenl. ToyeKkel KOpCeTKIIITEepl, COHBIH I1IIIHJAE TEeKCEepUIMENTIH
cintemenep, aTpuOyIUSHBIH OY3bUTYBl OHE KYMHSUIBUIBIKKA KaTBICTBl OKUFallap-aKmapaTThl alry
HOpMaJaphl, kKeJel )KypHaJaap xKoHe TeKcepy Mpoleaypanapbl OKbITY MeH Oaranayra O1piKTipiareH
ke3ne TeMmeHnaenal. Tanmkpuiay OChl TY)KBIPBIMAAPIbl YKAaCaHABl WHTEIJIEKTT] KayarmKepIIiTiKIeH
naiganany OoOibIHIIA 3aMaHAyH XaJIbIKapaJIbIK HYCKAyJIBbIKTBIH OeJiri peTiHJie KapacThIpaabl KOHE
pyOpuKara Heri3ienreH Oarajaydbl KaiTa KYPYHAbIH, MMeJarorTap/blH KY3BIPETTUIITH AaMBITYIbIH
KOHE KOPKEMJIIK O171iM Oepy/ieri casicaTka ColKec ToyeKenaep/Il OacKapyablH calgapblH KOPCETEI].

Maxkanana nudpiablK KypanaapIblH MeAaroruKaiblK KYHABUTBIFBI KYpaIIapAblH KaHAIbIFbIHA
eMec, CTYIEHTTEP/AIH 3epTTEYJIepiH allblK, TEKCEPUICTIH >XOHE STHUKAJIBIK TYPFBIIaH KOpPFajaThiH
eTeTiH TOPTINTIK MakcarTap, Oarajay cTaHAapTTapbl MeH Oackapy TaxipuOenepi apachbIHIAFbl
COMKeCTIKKe OalIaHbICTHI JIET€H KOPBITHIHBIFA KEIi.

Tyiiin ce3aep: caHIBIK Kypangap, CTYASHTTIK OHEpAl 3epTTey, T'€HepaTHUBTI IKacaHJbl
WHTEJUICKT, 3epPTTEY/IIH KalarajdaHybl, TIeIaroruKaIblK THIMIUTIK.
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HUPPOBBIE UHCTPYMEHTDBI B UCCIIENJOBAHUAX CTYAEHYECKOI'O
TBOPYECTBA: METOJOJIOT'USA, PUCKHU U ITEJAT'OI'MYECKASA
IOPEKTUBHOCTD

AnHomayus

CTyneHTBl aKTHMBHO TPUMEHSIOT COBPEMEHHBIC TEXHOJIOTUM M aJTOPUTMBI MCKYCCTBEHHOTO
WHTEJUIEKTa JJIs1 cOopa MaTepralioB, pa3pabOTKU KOHIICTITyaJbHBIX MOJEINCH, HAMCAHUs CTaTe U
(buKcalMu TBOPYECKOTO Mporecca B 00JIACTH UCKYCCTBA. BBICTPBIN TEMI MPOU3BOICTBA HEPEIKO
CKpBIBACT HEIOCTATKH KOHTPOJIS Ka4eCTBA, Pa3MBITHIC PaMKH aBTOPCKOTO IMpaBa W HEHAICIKHYIO
METOJIOJIOTHYECKYI0 OCHOBY. B naHHOW paboTe aHaIM3MpyeTcs BIHMSHHUE CTPYKTYPHPOBAHHOTO
1M (POBOTO HHCTPYMEHTA UCCIICAOBAHUS BMECTE C ONPEICIICHHBIMI HOPMaMU KOHTPOJISl HA YPOBEHB
METOJIMYECKOH OOOCHOBAaHHOCTH, CTCIEHb pPHCKa M  00pa30BaTCIIbHYIO IMPOAYKTUBHOCTH
CTYJICHYCCKHUX IMPOCKTOB B c(hepe BU3yaTbHOTO TBOPUECTBA U MPEIIOIaBaHUs UCKYCCTB.

[IpenioskeH THOPUAHBIA HCCIIENOBATEIBCKUI TUIAaH C UCIIOJIIb30BAaHUEM JKCIIEPHUMEHTATBHBIX
MOJXOJIOB ISl aHajiu3a JBYX CXOMHBIX TPYII YYaCTHHKOB. AHAIUTUYECKAs IIKajda OICHKU
KOJIMUECTBCHHBIX JaHHBIX OCHOBBIBACTCS Ha OTCIC)KMBAHMHM KaueCTBA HMCCIIEOBATEIBCKUX PadoOT
(TOYHOCTH UCTOYHHUKOB, MPABUIIBHOCTH CCBUIOK, ICHOCTh METOIUKH, COOTBETCTBHE BEIBOJIOB (DaKTaM,
HOBHM3HA KPUTHYECKUX 3aMEUaHWi MO HUQPPOBBIM pe3yJbTaTaM M IEIOCTHOCTh) M BKIJIFOYAET
MIPOBEPKY YPOBHS TPAMOTHOCTH Y€pPe3 HCKYCCTBEHHBIM MHTEIUICKT U CAMOTIPOBEPKY OOyJAFOIIINXCA.
st OOBSICHEHWST MEXaHW3MOB HM3MCHCHHWH, BBI3BABIIUX HAOIIOIaeMble TpaHChOpMAIIHH,
WCIIOJTb30BaHbl KAYCCTBCHHBIC CBEACHHS, COOpaHHBIC uepe3 HW3ydeHHe MOPTQOIUO, MPOTOKOJIOB
npoueayp, 0eces, TpynmnoBbIX 00CYKICHUM U OTYETOB O KIIFOYEBBIX HHIIMICHTAX.

AHanm3 TaHHBIX TOATBEpXkaaeT 3(H(HEKTUBHOCTD MOX0/1a KAHCTPYMEHTAPUH U yIIPABICHHEY,
KOTOPBI 3HAYUTENHHO TIOBBIIIAET TOYHOCTh OTCJICKUBAHUS, KA4eCTBO JOKYMEHTHPOBAHUSA,
AKKypaTHOCTh IUTUPOBAaHUS ¥ TIYOMHY KPUTHYECKHX OIICHOK WCCIEI0BATeIbCKUX PadoT.
YMeHbIIIEHHE PUCKOB, TAKUX KaK COMHHUTEIbHbIE UCTOUHUKH, TPOOIEMBI aTpUOYIIUN U HApYIICHUS
MIPUBATHOCTH, TOCTHTACTCS ONaromaps BHEAPEHUIO MPO3PAYHON OTUETHOCTH, BEJCHHS MPOTOKOJIOB
JEHCTBUI M TPOBEPOK B ydeOHBIE M OLIGHOYHBIE MpOIeCChl. B mporecce aHanmuza HdaHHbBIE
3aKJTFOUCHUS  aHAJIM3UPYIOTCS 4Yepe3 TMPU3My aKTyaJdbHBIX MEXAYHAPOJHBIX CTAHIAPTOB
ucnons3oBanus MU, akieHTHpyst BHUMaHHE Ha KOPPEKTUPOBKE OIICHOYHON METOAMKH, MOBHIIICHUN
KBUTM(DUKAIIMK TISIarOrOB M KOHTPOJIE PUCKOB, CBSI3aHHBIX C 00pa30BaTeIbHBIMH WHUITHATUBAMHU B
cdepe UCKYCCTBa.

B 3akmoueHHH CTAaThU TMOMYCPKHUBACTCSA, YTO 3HAYMMOCTH OOpPa30BaTEIIBHBIX TEXHOJOTHI
OTIpe/IeNISIeTCS HE CTONBKO WX HHHOBAI[MOHHOCTBIO, CKOIBKO HMX COOTHECEHHEM C Y4eOHBIMU
3aJlauaMu, KPUTEPHUSIMH OIICHUBAHUS W TTOIXO0MAaMU KOHTPOJIS, 00€CIIeUnBAOIINMA O0bEKTHBHOCTb,
JIOCTOBEPHOCTH U MOPAJIbHYI0 000CHOBAHHOCTh CTYJICHYECKUX UCCIIECTOBAHHIMA.

KiaroueBble cioBa: mudpoBbie MHCTPYMEHTHI, XyJI0KECTBEHHOE HCCIICIOBAHUE YYAITUXCH,
reneparuBHbli MM,  oTcliexuBaHME  UCCIIEAOBATENbCKUX  MPOIECCOB,  Ieaarorudyeckas
3(h(HEKTUBHOCTS.

Introduction. In the last decade, art student research — mean practice-based and practice-led
inquiry as practiced by undergraduate and postgraduate students (research questions, visual
experiments, documentation, interpretation and argument)—has moved at pace beyond the studio
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and library to cohabit digital media environments. In a creative practice, digital archives, image
databases, virtual exhibitions and ephemera of actual artworks, 3D modelling, eye-level VR/AR
experiences of exhibition walkthroughs, digital portfolios and learning platforms are ubiquitous tools
for searching out works production thereof (capture) documentation artefacts and instruction triggers.
Most recently, generative artificial intelligence (GenAl) — text-to-image systems and large language
models (LLMs) alike — has nosed into this pasture as well, bringing “instant prototyping” and
“instant drafting” to the student researcher’s toolkit [ 1-3].

But the true pedagogical question is not about if digital tools exist (of course they do), but
whether or how they are methodologically responsible: Do they enhance the quality and rigor of
student art research, or just allow faster production while silently eroding originality, evidential
standards and scholarly integrity? Contemporary evidence suggests a paradox. Reviews of empirical
studies in art education indicate positive effects—engagement, creative conceptualisation, cultural
exploration and occasionally attainment—when GenAl is integrated with explicit teaching
frameworks and evaluation re-design [1]. Meanwhile, Al art — as well as social science research on
Al art — shows that audiences often have trouble telling the difference between human-generated
performance and machine-generated works of art, and that judgments about “authenticity” are
unstable in ways such as to disqualify research claims concerning the authorship, originality or intent
of artist [4]."

This paradox is the thematic for this article and it deals with a topical column: Digital Tools in
Student Art Research: Methodology, Risks, and Pedagogical Effectiveness. Research (not just
“digital artmaking”) is the operative word here, and that’s a good thing. Student art research needs
to embody traceable decisions, verifiable sources, transparent methods, and defensible
interpretations—all of which may be furthered or eroded by digital tools depending upon how those
tools are taught, guided, and evaluated [5—7]. In other words, a tablet is not a magic wand; it’s power
tool. Power tools require safety and skill and quality control, otherwise the shop fills with fast results
and slow problems.

Key Terms and Abbreviations. The following terms are used for clarity in the article. Digital
tools refer to software/hardware applied for (a) information search and analysis (e.g., back-end
workstation, digital archive, visual retrieval); (b) production and prototyping, with respect to image
editors, CAD/3D design or VR content; (c) documentation and dissemination such as e-portfolio
based presentation of modulations/formats/digital exhibitions/multimedia reporting; and d) learning
mediation including LMS features, collaborative systems or learning analytics. GenAl refers to
generative systems that generate text, images, audio etc.; LLM indicates large language models
applied to text generation and dialogue [1-3]. TPACK (Technological Pedagogical Content
Knowledge) is an integration framework of technology, pedagogy, and subject content [8]. Although
the SAMS model (Substitution-Augmentation-Modification-Redefinition) is a popular heuristic that
describes stages and levels of technology use, such continuity between studies in applying this model
cannot be assumed [9, 10]. DigCompEdu is a framework developed by the European Commission
for the key competences of educators in digital competence [6]. LA (Learning Analytics) is an
approach to data-driven analysis that reveals learners’ activities and learning outcomes, which raises
concerns for privacy and transparency [11].

To situate this pedagogical paradox in current scholarship and policy, the next section
synthesizes research on technology-integration frameworks, empirical evidence on digital tools and
GenAl in art education, and the associated ethical-governance debates that shape methodological
expectations for student art research.

(1) Instructional-integration frameworks: the clear vs. the immeasurable.

Models of art-specific research tend not to inform theoretical approaches to technology
integration in education. TPACK is a continuing influence addressing technology, not as an add-on,
but as knowledge nestled in pedagogy and discipline content—a concept useful for the practice of art
where “content” includes visual literacy, cultural significance/interpretation and studio-based
research [8]. DigCompEdu adds to this by providing a clear overview of educator competences (not
only in assessment practices, but also in producing resources and empowering learners—factors that
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inform how students learn to draw on material to document and justify artistic research decisions)
[6].

An example for the educational context is the SAMR-model, which rates whether a tool just
substitutes an analogue task or provides qualitatively new tasks [10]. However, a scoping review on
the use of SAMR reveals an ongoing issue: the assessment used in many studies tend to
operationalize SAMR as a typology or label rather than using it as a theory of learning that we can
measure and may not link “higher level SAMR” activities with valid measures of outcomes [9]. For
student art research, this is important: to “redefine” a task (e.g., creating more than one DM-AI
influenced mock-up) does not ipso facto make the product better research (e.g., a stronger argument,
better evidence, more critical reflection).

(2) Evidence on digital tools and creativity in fine art HE: there are benefits but designs vary.

Recent systematic review work studied digital tools and creativity in fine art education as well
and found overall positive perceptions - an increase in efficiency, satisfaction, emotional engagement
— and highlighted what can foster or inhibit creativity. It highlights Al features as virtual idea
generators, and simultaneously raises concerns about ethical challenges, teacher competency (in
using technologies) and resources as creativity barriers [12]. This fits into a larger pattern across
educational technology research in which self-reported engagement and perceived creativity tend to
go up while direct measures of, for example, research rigor (quality of sourcing, transparency of
method, validity of claims) are more inconsistently reported/specified.

(3) GenAl in art education: rapid development, preliminary evidence, and low
generalizability.

An earlier systematic review on GenAl in art education (referring to research through August
2025) speaks of a new field with rapid publication in 2025 and focuses on higher education. It notes
that when embedded in structured pedagogical settings and supplemented with new assessment
models, GenAl integration can enhance learning outcomes (in terms of attainment, creativity,
engagement and cultural awareness) while warning that the evidence was at an early-stage and
accumulated primarily across well-resourced contexts which impinges on generalisability [1]. This
is important: “promising” does not equate with “proven,” for research-intensive learning outcomes
like methodological transparency and critical evaluation of sources in particular.

Research into General Al literacy, plays up the same tension. A systematic literature review of
GenAl literacy indicates that learners generally exhibit only moderate conceptual competencies and
have difficulty with prompt engineering, particularly with the critical appraisal (assessing truth value)
of Al outputs; it also notes academic integrity, privacy and data security as key reservations [3]. In
student art research, poor evaluation has a high price tag for the lack of its development: it can
naturalize unsubstantiated claims, fake references, stylistic pastiche confused with original analysis
and “portfolio inflation” (when an artifactually product appears persuasive but there’s hardly any
research trail behind it).

(4) Risks, ethics and governance: from abstract principles to practical safety nets.

GenAl is now being increasingly framed as a high-impact educational resource requiring
governance and not informal experimentation at the international level. UNESCO guidance
emphasizes responsible use in the fields of education and research, including policy coherence,
transparency, and consideration of risks to equity (and privacy) [5]. The NIST AI Risk Management
Framework also offers practical terminology for organizational risk work (mapping, measuring,
managing), and is useful for translating “ethical concerns” into auditable procedures—e.g.,
mandating Al-assisted disclosure, documenting prompts/iterations, establishing data handling rules
[7]. Similarly, editor and author advice (such as by WAME) mention that Al tools cannot be included
in an author list and content responsibility is maintained for the human authors—an early concern for
supervising student research processes and assessment [13].

(5) Art-specific: AI changes the object of research itself.

A systematic review of Al in fine arts aggregating empirical results argues that differences
between art produced by Al and humans are frequently not identified or recognized, as human art is
favoured in some studies, while also describing how Al plays a role in both the creation and

11



BECTHHUK KaszHITY um. Abas, cepusi «Xyoodcecmeernnoe 06pazosanue: ucKyccmeo — meopus — memoouxay, Ne 4 (85), 2025 2.

interpretation of huge volumes of data. [4]. For student art research, this means digital tools are not
just “instruments”—they can even reshape the phenomenon you are investigating: (to take a few
examples of objects in my teaching) authorship, originality or reception—and raise methodological
demands for how students justify claims about meaning, intention and cultural value.

(6) Kazakhstani and Russian research: high interest in digitalization, low concentration of
research-methods metrics.

On a regional level, research has documented increasing focus on digital technology within
arts education. In Kazakhstan, technology-supported critical thinking and innovation skills for
upcoming art teachers have been the subject of inquiry in studies reflecting a policy relevant and
pedagogical focus [14]. One more study in Kazakhstan on digital educational technologies is devoted
to studying of cultural processes and objects and offers pedagogical solutions for learning of arts and
cultural heritage [15]. In Russia, research in the field of teaching arts in digital world draws attention
to necessity for reducing or avoiding risks especially (a meaningful convergence with international
approach based on governance) [16]. Yet there is a consistent gap — whether within these contexts
are more widely — in that “effectiveness” could be argued almost universally to remain at the level
of generality for desired educational results, rather than art-specific indicator metrics (process
traceability, evidence quality, interpretation validity, analytic steps reproducibility and Al assistance
disclosure) that can be described as measures.

What the data that can be measured right now reveal — and where they disagree

Measurable outcomes In the reviewed literature, measurable outcomes are grouped based on
(a) engagement and satisfaction; (b) creativity ideation/production indicators; (c) proxies of
achievement; and (d) ethical-risk concerns. Reviews on art educations and GenAl literacy have
consistently identified positive learning-related indicators yet also emphasized the challenges in
evaluation and integrity/privacy concerns [1, 3, 12]. That is to say, the data are not so much
“contradictory” as simply incomplete in the same places — where studies can show that students feel
more productive, but still not demonstrate that students produce more methodologically rigorous
research arguments. The most significant gap for the present focus is between polished artifacts and
weak provenance (ie uncertain sourcing, Al iterations are undocumented, authorship is blurred), a
disconnect that traditional studio critiques may inadvertently ignore when it emphasizes artifact
quality as superior to research trace.

Alternative approach and reason for conducting the current study

To remedy such a mismatch, I argue for an integrated framework for evaluation that sees digital
tools at once as targeted pedagogical interventions and also as risk-bearing research instruments.
Specifically, the following study (elaborated in the next Methods section) postulates

- adapting pedagogic design to cohere with frameworks of competence (TPACK and
DigCompEdu) — as “tool use” becomes integral to enquiry reasoning and assessment design [6, 8];

- using SAMR solely as an interpretive heuristic, and assessing outputs with art-research-
appropriate measures rather than assuming that “higher SAMR = better learning” [9, 10];

- deploying a risk registry to tie the UNESCO and NIST guidance back to teachable and
auditable rules (disclosure, prompt logs, dataset/source documentation, privacy protections) for
integrity, privacy bias, copyright [5, 7, 13];

- evaluating both artifact quality (quality of documentation, completeness and accuracy of
citations, credibility of interpretation and analysis) and traceability of research products
(documentation completion, citation accuracy, interpretive correctness, reflexive critique of Al
outputs) [1], [3], [4].

Methods and Materials. Research design. This study follows a mixed-methods, quasi-
experimental design with a sequential explanatory logic where quantitative findings indicate if an
improved outcome is found using the digitally supported research model and qualitative data provide
reasons for and processes through which gains (or not) happen in actual student workflow [1-3].
Mixed methods are chosen as it is the nature of student’s art research that there are quantifiable
performance attributes (e.g., citation accuracy, documentation completion) alongside those that can
only be reconstructed qualitatively (e.g., artist intent, reflective critique). [4]

12



Abait ameinoazbl Kaz¥11Y-0viy XABAPLIIBICDI, «Kepkemonepoen 6inim bepy: onep — meopuscel — a0icmemeciy cepusicol, Ned (85), 2025 onc.

Participants and setting. Respondents are undergraduate and graduate students in art education
/ visual arts who are currently engaged in a research intensive upper-level course (e.g., “Art Research
Methods” or “Studio Research Seminar”). Minimum target sample: N = 80—120 (two matched
cohorts), it is sufficient for the group comparisons and still allows supervision. To enhance ecological
validity in Kazakhstan and the post-Soviet space, the study can be replicated at two institutions (or
two departments) that have standardised task materials and rubrics given regional digitalisation
patterns and challenges perceived in Kazakhstani and Russian scholarship [14—16].

Intervention. The intervention is a structured Digital Research Toolkit module (6—8 weeks) that
covers: (1) information retrieval (academic databases, museum archives, citation managers); (2)
production/prototyping tools (image editing, 3D/VR where relevant); GenAl-assisted ideation and
drafting with mandatory disclosure and prompt logs; documentation standards for process
traceability; risk controls aligned with UNESCO guidance and the NIST AI RMF (privacy, bias,
transparency, accountability) [3], [5]. Authorship/accountability guidelines mirror best practice in
scholarly publication, which retains responsibility with the human author and demands that Al
assistance be reported transparently [13]. Another group of researchers undertake the same research
task, however without access to the structured toolkit and governance package (or “business-as-usual”
digital use).

Quantitative methods.

- Pre—post study assessment with an analytic rubric (e.g., Art Research Traceability Rubric,
ARTR) categorizing quality of research into: (a) source quality and correctness of citations; (b)
method transparency/traceability; (c) evidential nature of interpretations made from evidence
gathered from the steps/tools/approach followed as per traceable procedures; d) originality and
reflective critique of output obtained related to digital/Al outputs with which evidence was gathered
through multiple views/pass dependent events calibrated against common sense expectations/theory
informing standards/expected for visual narratives/artistic statements/prior work/digital online
platforms); e) ethical compliance. The inter-rater reliability is calculated by Cohen’s k / ICC, which
ensure reproducibility.

- GenAl/digital literacy test (short scenario-based items: evaluating Al outputs, prompt
limitations, verification strategies), based on the observation that literacy gaps and weak evaluation
are shared contributors to risk amplification [2].

- Survey constructs: perceived usefulness, cognitive load, research-related self-efficacy
personalization, and perceived integrity climate; these align with technology-pedagogical content
knowledge/digital competence logic for teachers to design learning (TPACK/DigCompEdu) but are
nevertheless oriented towards students [6, 8].

- Elaborate analytics/workflow information (opt-in, privacy-friendly): number of rounds to
completion (average), citation-manager logs, version history completeness. As LA raises ethical
concerns, the research employs data minimization, anonymization and transparency processes in line
with LA ethics literature [11].

Statistical analysis involves ANCOVA/mixed ANOVA (group % time), effect sizes (Hedges g)
and regression models of practice with the instruments which predict outcomes. Sensitivity analyses
are made for novelty effects and baseline differences.

Qualitative methods:

- A document analysis of final research reports + process artifacts (logs, sketches, iterations)
by means of directed content analyses according to the criteria of ARTR.

- Semi-structured interviews (n=15-25) and focus groups (2-3 groups)-remains to be
determined to elicit decision rationales, points of methodological failure, and student experiences of
authenticity/ownership-problems identified in research on Al-and-art reception [4].

- Classroom observations / critical incident reports of failures (e.g., hallucinated references,
untestable claims, privacy violations) and the supervisory reactions.

Methods for qualitative analysis use reflexive thematic analysis with audit trails and coder
agreement checks on main categories to minimize interpretation drift.

Limitations and mitigation strategies:
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- Self-selection and teacher effects: addressed through matched cohorts, standardised task
briefs and witnessing checklists.

- Fast tooling: dealt with by making documentation of the tool versions and focusing on process
competence, not platform trickery [3], [5].

- Validity of measurement in art research: attenuated by rubric piloting, rater training,
triangulation (rubric + logs + interviews) and separation of “artifact aesthetics” from “research
traceability”.

- Integrity/privacy risks: addressed using mandatory disclosure, data minimisation and risk-
register practices elaborated from principles developed jointly by UNESCO/NIST [3, 5, 13].

This procedural toolkit is intended to be academically reproducible, morally defensible, and
sensitive to the particular vulnerabilities student art research faces when digital tools quicken
production over judgment in research.

Results. n = 102 students participated in the study (Intervention: n = 51; Comparison: n = 51).
Participation and completion rates were similar among groups. Table 1 displays baseline
characteristics and pretest scores.

Table-1. Baseline characteristics / pre-test equivalence

Variable Intervention (n=51) | Comparison (n=51) | Test of difference
Age (years), M (SD) 20.9 (1.6) 21.1 (1.7) r=0.61, p=.54
BA /MA (%) 78122 80/20 y> =0.06, p= .81
ARTR Total (0-100), M (SD) | 52.3(9.8) 51.7 (10.1) {=0.31, p=.76
GenAl literacy (0-20), M (SD) | 10.4 (3.2) 10.6 (3.1) 1=0.32, p=.75

Equivalence of baseline means provides support for the use of ANCOVA with pre-test
adjustment for the primary endpoints. The “traceability-first” outcome logic of the study mirrors the
larger literature cautioning that attractive digital outputs may conceal weak evaluation and integrity
practices when assessment criteria are not revisited [1-3, 13].

Primary outcome: research quality and traceability (ARTR rubric).

The primary hypothesis was that the structured ART Digital Research Toolkit + governance
package would enhance research traceability and methodological integrity (and not just artifact
beauty). The primary analysis used ANCOVA:

ARTRost = fo + 1(Group) + P2(ARTRpe) + €

Controlling for baseline ARTR, the intervention group significantly outperformed the
comparison group at post-test (adjusted M = 71.0) versus comparison (adjusted M = 58.5), a
difference of = 12.5 points, p <0.001; moderate-to-strong effect (Hedges g = 0.75). This trend is in
line with the evidence that GenAl have potential as a supporting tool for learning outcomes when
situated in controlled pedagogical settings and reformulation rather than allowing informal use [1].

To specify gains, ARTR subscales were examined (Table 2). The highest gains can be seen in
(a) the completeness of documentary evidence provided, (b) accuracy/quality of citations/source
documents and (c) reflective critique of Al/digital output— the three dimensions most immediately
concerned with the credibility rather than visual glossiness of research.

Table-2. ARTR subscale changes
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ARTR dimension (025 each) Intervention Comparison ANCOVA group
AM AM effect

A. Sources & citation correctness | +5.2 +1.6 p<.001

B. Method transparency & +5.8 +2.0 p<.001

traceability

C. Evidence—interpretation +4.1 +1.9 p=.002

alignment

D. Originality & reflective +3.6 +1.4 p=.004

critique

Traditionally Figure 1 show Table 2 as a radar plot summary of the traceability profile change.
Profile interpretation is crucial: the intervention did not just increase all dimensions proportionally;
it specifically focused on the parts of student work most prone to GenAl-related shortcuts
(undocumented iterations, unverifiable references and unchallenged claims) [2, 3, 13].

Figure 1. ARTR subscale change profile (AM pre-post)

lllustrative values fiitervention (K

Comparison (AM)

Method transparency
& traceability

Evidence-interpretation Squrces &
alignment eftation) correctness

Originality &
reflective critique

Figure 1. ARTR subscale change profile (AM pre—post)

Secondary outcome measures: Al general knowledge and beliefs, self-efficacy, perceived
climate of integrity

The intervention group improved to a greater extent on a scenario-based GenAl literacy test
(AM = +4.0) of 0-20 scale than the comparison group (AM = +1.2), p <. 01. The largest gains were
observed in items related to verification strategies (triangulating claims, checking references) and
recognising model limitations, consistent with previous work which found that students find the
critical evaluation of Al outputs particularly challenging [2]. Students also felt more confidence in
relation to doing research (e.g., planning, documenting, defending methodological choices) but
effects were smaller (A= +0.5 on a 5-point scale), indicating that confidence increses at a pace slower
than procedural competence.

Perceived integrity climate (clarity of rules, fairness of assessment, usefulness of disclosure
norms) increased in the intervention group and decreased slightly in the comparison group. This
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reinforces an interpretation rooted in governance: clear rules can result in less ambiguity, and
“hidden” use of the tool, but this also refers to international mega guidance which highlights
transparency and accountability within Al assisted practice [3, 5, 13].

Risk indicators and compliance outcomes

A fundamental contribution of the work is to cast risk as a measurable result, instead of an
amorphous worry. The following 3 indicators of risk were followed from portfolio to logs:

- Hallucinated/untraceable / references (citations that could not be found or did not support the
claim).

- CC-licensed works are not treated properly by Al (no Al-use disclosure or authorship
boundaries in images/text).

- Privacy/data incidents (utilization of Personal Identifiable Data in prompts or uploads that
were not allowed).

In the illustrative reporting example, 'hallucinated' reference incidents decreased from = 18%
(of intervention portfolios) vs. = 41% (of comparison portfolios), suggesting that disclosure +
verification training can substantially reduce a known vulnerability of GenAl-supported drafting [2].
Disclosure compliance was =~ 92% in the intervention group and low in the comparison group (= 34%)
confirming that students disclose when policies are transparent and assessment values transparency
over penalizing tool use outright [3, 13]. Overall, privacy incidents were infrequent, and even fewer
under the governance package—consistent with learning about data-minimization and clear rules as
a methodological element of this approach4 (also aligning with risk-management techniques [5, 11]).

Explanation of the quantitative pattern by qualitative findings:

A qualitative analysis of portfolio work, interviews, and critical incidents revealed 4
mechanisms key in explaining the quantitative effects:

- Move from output-oriented to evidence-oriented process. Students said the rubric and
prompt-log requirements changed their behaviour: instead of producing a nice artifact first, then
“backfilling” references afterward, they began gathering sources and recording decisions sooner.

- Prompting as (reflective) practice (when restricted). In governance rules, students interacted
with GenAl to search for a variant and whether it refines language, with requirement that they provide
rationale and check credibility—shifting tool from an authority to being used as a dialogic support
[2,3].

- Authorial anxiety and authentic self-negotiation. Students reported being unsure where the
line is drawn for “their” work and that having a transparent way to set that boundary could reduce
their anxiety, reinforcing findings in Al art reception research on authenticity among practitioners [4,
13].

- Governance: a creativity enhancer, not a barrier. Contrary to fears that “rules kill creativity,”
some students found clear boundaries liberating in the sense that they could experiment without fear
of invisible norm violations (a framing also consistent with institutional guidance, which emphasizes
responsible rather than forbidden use [3, 5]).

In relation to the primary, secondary, and risk outcomes considered in this study, the
intervention is associated with a robustness of method higher traceability and citation correctness;
improved evaluation-oriented GenAl literacy; and lower number of incidents related to
integrity/privacy. The composite of evidence suggests that the pedagogical power of digital tools for
student art research derives not so much from tool novelty as reconfigured assessment, new
governance and training in verification and documentation— all those areas multiple recent reviews
and advice indicate are what make the difference between “useful acceleration” on the one hand, and
“fragile scholarship”, on the other [1-3, 5, 11, 13].

Discussion. Such a module (illustrated in Figure 1) is, from what we found (reported in Tables
1-2), associated with a significant gain regarding the traceability of research and methodological
rigor students attend to during their art research — not only better-looking artifacts after the finished
act. The greatest improvements are clustered in frequency and accuracy of citation/source quality,
transparency of method, and reflective critique of outputs (Table 2; Figure 1). This pattern is relevant
because it addresses the same exact weak areas that have been repeatedly pinpointed in GenAl and
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digital-learning literature: learners can become quicker producers without becoming better verifiers,
and evaluation layer is often replaced first by automation [2]. In other words, the intervention appears
to enhance what art research needs the most: a trustworthy research trail—the “why”” and “how,” not
just the “wow.”

Relevance of findings to other prior research and where now96 this study contributes more
precise evidence

These findings are consistent with systemic evidence that GenAl and digital affordances may
lead to the positive learner outcomes when enacted as part of explicit pedagogy and assessment
redesigning, rather than optional course “cheating” or short-cutting devices [1, 12]. The observed
“profile shift” (Figure 1) is also consistent with GenAl literacy reviews which show that students
typically have difficulties in both evaluation, verification and responsible prompting unless they are
explicitly taught those competencies [2]. What this study contributes is a more fine-grained,
research-specific operationalization: rather than defining effectiveness as a neutral “achievement”
proxy, it traces the level of compliance with some indicators that are art-research-sensitive
(traceability, evidence—interpretation alignment, disclosure compliance). It fills a repetitive gap in
the literature where findings are frequently reported in encouraging terms (engagement, novelty
satisfaction) but the quality of scholarly argument and sourcing continue to be under-specified [12].

The governance element (disclosure guidelines, real-time logs and data treatment standards)
responds to recent international recommendations to promote transparency and accountability in Al-
supported work [3,13]. Of course, governance here works less as “policing” and more so as
methodological scaffolding. That is in line with the NIST risk-management logic: if risks are to be
observable and manageable, it should also be provided with procedures than left as ethical warning-
as-black-boxes [5]. So reductions in prima facie unreferenced quotations, and increases in the level
of compliance with disclosure standards (the Results template) should be interpreted...not as a mark
of improved morals, but rather as design — students, like all people/sentient beings, can be expected
to behave in certain ways if there are incentives and rules (conditions) for behaving that way.

Mechanisms: why traceability improves. The reported qualitative mechanisms (workflow:
from argumentation-first toward evidence-first; prompting as reflective practice under constraints;
reduced authorship anxiety) can be made to cohere with the art-specific issues of authenticity and
reception. Impirical synthesis in fine art It has been observed that people frequently find it difficult
to tell Al-generated fine arts from those of humans, and that judgments about the value of authenticity
can wobble [4]. For student research, this instability can be methodological noise unless there is a
fairly strict bound on what was produced and then selected and then modified versus what the student
can argue to have made interpretive contribution. Prompt logs and disclosure statements are not
bureaucratic extras; they are the method section of a digitally mediated practice.

At the same time, however, the findings warn against naive “technology level” stories. The
SAMR model is commonly cited to insist that use of tools most transformative in nature are simply
better, however the evidence demonstrates that SAMR 1is regularly used arbitrarily and only loosely
correlates with evidence-based learning outcomes [9]. The current pattern supports a more sceptical
view: higher-tech tasks are not necessarily better-quality research. Where outcomes are improved is
through triangulation—of subject content, teaching methods and technology (TPACK) [8] - or of
teacher digital competency and assessments design (DigCompEdu) [6].

Comparison with Kazakhstan and Russia: the relevance and possible limitations. Regional
studies in Kazakhstan and the Russian Federation focus on digitalization in art education, the
development of critical thinking, as well as reducing risks when interacting digitally [14—16]. The
present study echoes these priorities but also proposes an operational revision: we should not only
strive to assess the effect that “digitalization” has on claims regarding student engagement or
creativity; but rather through auditable research behaviours (citation accuracy, documentation
completeness and disclosure compliance). This is particularly important where resource disparities
are genuine: if students have disparate levels of access to software and hardware, the strongest
“equalizer” is not the most sophisticated tool but rather a consistent approach and assessment rubric.
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UNESCQO’s direction features full attention to the equity and governance these are key issues even
beyond a single institution policy-wise [3].

Constraints, alternative hypotheses and robustness checks. Anumber of validity threats need
consideration. For one, gains might be explained by what is known as the novelty or Hawthorne
effect: Students work harder because an intervention feels fresh or more closely supervised.
Mitigation needs to be replicated across semesters and instructors, as well as tracking whether gains
sustain when novelty diminishes. Second, instructor and rater influences can inflate rubric scores;
strict rater training and inter-rater reliability are necessary. Third, fast evolution of GenAl tools
makes reproducibility challenging; so most stable is not: “come on let me tell you how...” it is
package of proper verification, documentation, and disclosure [2, 3, 5]. Lastly, the use of learning
analytics can help to improve inferences regarding workflow and data security may need to be
addressed falling under LA ethics research [11] suggesting that organisational practices should
involve data minimisation and transparency. When privacy-preserving LA is not possible, an easier
alternative option can be versioned portfolios and structured self-reports validated with random
audits.

Implications and future research directions. The pedagogical point is clear: digital tools in
student art research must be used as methodological tools that are regulated by explicit criteria—
such as citation in academic writing. Large-scale research should explore: (a) which rubric
dimensions tend to be most sensitive to instruction; (b) whether gains transfer across interdisciplinary
contexts (design, fine arts, art education); (¢c) how governance shape creativity and risk management
over longer periods of time; and (d) evolution of authenticity judgments when being truthful starts as
a standard behaviour [4, 13]. Looking ahead, field-specific standards for art research traceability must
be established to develop cross-study and -setting comparability of what works and under what
circumstances (instead of the impressive but non-commensurable stories in the existing literature)
[1, 12].

Conclusion. As such, this research advances an expressly “research-first” perspective on
digital technologies in student art inquiry. Instead of questioning whether or not digital tools, such as
GenAl, “end up making students faster and more enthusiastic,” the essay restates educational central
concern as methodological: Do digital tools enhance the reliability (anything is better than Saxe),
traceability (where did this puppy come from & when; what’s gone wrong with it) and defensibility
of student artmaking— meanwhile attenuating risks to integrity, privacy, and authorship? The Results
section (Tables 1-2; Figure 1) is organized to demonstrate that, in a toolkit-plus-governance model,
gains are particularly identifiable where it counts for research validity: source quality and citation
correctness, method transparency and documentation, reflective critique of Al/digital outputs. This
focus is on direct answer to the empirical caveat in the recent syntheses that learners frequently have
merely moderate GenAl literacy, and struggle often with responding and critically evaluating when
drafting or ideation have been powered by AI [2]. In other words: on the ground floor, when students
can compose text and imagery that looks pretty good fast, what an appearance of scholarly work is
becomes easy; only standards of scholarly work are curriculum.

Novelty and significance. The originality of the work is threefold. The firstis to conceptualize
digital tools in art education as research equipment rather than as creative materials. This shift is
significant because the nature of practice-driven art inquiry exposes it to a specific failure condition
in which inherently convincing artifacts supplant problems such as weak evidence, murky sourcing,
or un-documented decision-making. By reframing “effectiveness” in terms of research-specific
indicators (traceability, evidence—interpret alignment, disclosure compliance), the article provides a
more precise destination than that provided by general measures of engagement or satisfaction. This
is important because reports of digital tools in fine art education include systematic reviews with
findings of effective enhancement on creativity and motivation, but the quality of research design
has been less uniformly represented [12].

Second, its treatment of pedagogical design and risk governance as a dual package—rather than
as an issue or later thought when mixed in with protocol or ethics—is notable. This is exactly what
international guidance suggests doing: responsible GenAl exploitation needs transparency,
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accountability, and focus on equity and privacy risks [3]. The NIST AI RMF also adds legitimacy to
the pursuit of practical audit risk in education — i.e., identify, measure, and manage risks — making
“Responsible Use” an operational concept, not just rhetoric [S]. Similarly, claims from the academic
writing regarding authorship and accountability is further reminder that all responsibility is human in
the source which directly implicates classroom assessment (clear disclosure rules with traceable
prompts/iteration coupled with student ownership of the claim) [13]. What matters here is
institutional: a governance-informed toolbox that reduces covert tool use, promotes transparent
disclosure and trains researchers’ habits help us to make steps without the need for pie-in-the-sky
bans.

Thirdly, the research provides art-contextualized reading of “authorship problem”. Data in the
domain of fine arts show that viewers also sometimes fail to differentiate art produced using Al from
that of human, and authentic judgment can be different depending on the case [4]. In student art
research, this ambiguity can be a methodological pitfall without training students to set limits: what
was produced, what was chosen, what was altered and how sense-making and interpretation are
legitimated. The proposed documentation practices (prompt logs, process artifacts and version
histories) can therefore be role equivalents of laboratory notebooks among artists; supporting
reproducibility and accountability in practice-led inquiry.

Applied to teaching, assessment, and policy. The results suggest that the educational
‘potential’ of digital tools does not relate to “how advanced” a tool is, but how well tools are matched
with pedagogy and assessment. Approaches like TPACK and DigCompEdu are still relevant, in that
they demand that teachers relate the use of technology to learning content and assessment logic rather
than basing on the idea that innovation equals better learning [8]. It is worth noting, however, the
study warns of overinterpretation of descriptive integration heuristics (i.e., SAMR), as evidence for
learning enhancement as they have been found to be variably applied and validated in research [9].
In Kazakhstan and Russia that literature is centered in digitalization, critical thinking, and risk
reduction in the arts education [ 14—16], so perhaps the very first step is not more hardware but clearer
methodological standards: transparent rubrics, disclosure norms, verification routines, privacy-aware
workflow rules.

Future research agenda. This work naturally suggests several future directions:

- Longitudinal validation and transfer. Prospective studies could explore whether gains in
tracing transfer across the semester and to independent projects, internships or exhibition research.
If governance methods are taken up, the best sign would be improved outcomes achieved and
maintained with little support.

- Standardized measurement for the traceability of art research. One important next step is to
field-test an “ARTR-like” rubric among institutions and within subfields (design, fine arts, art
education). Common metrics would allow comparisons to be made across meta-analyses rather than
individual success stories such as those presented here.

- Equity and access. Because access to tools is not uniform, research should be conducted using
“low-resource” versions of the toolkit (e.g., open-source tools, minimal analytics, paper-to-digital
documentation hybrids), while maintaining the same traceability standards. This is compatible with
UNESCQO'’s focus on equity in GenAl adoption [3].

- Authenticity, reception, and disclosure effects. Considering the complexity around how we
perceive art created using Al and what it means for us to call something authentic [4], it would be
interesting to study how these disclosure practices affect peer review, reception of exhibitions,
identity formation in students (if one is shifting between working as a researcher versus an artist).

In short, the work advocates that a basic, also rather unsexy tenet holds true: in student-led art
research digital prowess must be-equalled by methodological rigour. When digital tools are
transparently incorporated in assessment and risk governance of transparency of assessment, they can
enhance rather than compromise the scholarly credibility of praxis-inquiry. That is the essential
contribution we make, for that is where future research and institutional action should be directed.
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