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Pa3zpaboTka u anpodanus My IbTUMEIHITHOTO Y4eOHO-METOINYECKOro
KOMILIEKCA 110 NpeAMETY «H300pa3uTebHOe HCKYCCTBO»
JUISE OCHOBHOM IIKOJIBI

Annomauus. B ctaTbe paccMaTpUBaIOTCS BOMPOCH pa3pabOTKU U 9KCTIEPUMEHTAIb-
HOIt anpobalu MyJIbTUMEIUIHOTO yueOHO-MeToanyeckoro Komriekca (MYMK) no
npeaMety «M300pa3uTebHOE UCKYCCTBO» JIJIT OCHOBHOM IKOBI. Llenb nccnenoba-
HUSI 3aKJTI0YaeTCsl B TEOPETUUECKOM 000CHOBAHMU, MMPOSKTUPOBAHUM U BHEAPEHUN
MYMK kak 3¢heKTHBHOTO Cpe/ICTBa MOBBILIEHUST KaueCTBa Xy10XKeCTBEHHOI0 00pa-
30BaHUS B yCI0BUsIX LUdpoBu3auu. B xoie ucciaenoBaHust UCMONIb30BaTUCh METOIbI
TEOPETUYECKOr0 aHaIn3a, MeJarorn4eckoro sKCrnepuMeHTa, aHKeTUPOBaHMSI, Ha-
OJII0JEHUS U CTATUCTUYECKOM 00pabOTKM JaHHBbIX. Pa3paboTaHHbIM KOMILJIEKC BKIIIO-
YyaeT MHTEPaKTUBHbIE TEOPETUUECKHE MaTepUasbl, TPAKTUYECKUE MOMIYJIM, TMArHO-
CTUYECKUE MHCTPYMEHTHI U METOIMYECKIe PEKOMEHIAIINY ISl yauTeseii. PesyabraTe
9KCIIEpUMEHTA ITOKAa3aI1 3HAYUTEIbHOE MOBHIIIIEHUE YPOBHS IIPEAMETHBIX 3HAHUIA,
MO POBOIT rPAMOTHOCTH, KPEaTUBHOCTU M MOTUBALIMU YYaIlIMXCsl OKCTIEPUMEHTaIb-
HO TPYyMITbl IO CPABHEHUIO C KOHTPOJIbHON. [ToslyueHHbIe TaHHbIE TOATBEPXKIAIOT
3G HEeKTUBHOCTD MPUMEHEHUST MYJTbTUMEIUITHBIX TEXHOJIOTUH B XyI0KECTBEHHOM 00-
pa3oBaHUM.
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Development and testing of a multimedia educational and methodological
complex in the subject “fine arts” for secondary school

Abstract. The article focuses on the development and experimental testing of a multi-
media educational and methodological complex (MEMC) for the subject “Fine Arts”
in secondary school. The aim of the study is to theoretically substantiate, design, and
implement the MEMC as an effective tool for improving the quality of art education in
the context of educational digitalization. The research employed theoretical analysis,
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pedagogical experimentation, surveys, observation, and statistical data processing met-
hods. The developed complex includes interactive theoretical materials, practical mo-
dules, diagnostic tools, and methodological guidelines for teachers. The experimental
results demonstrated a significant improvement in students’ subject knowledge, digital
literacy, creativity, and learning motivation in the experimental group compared to the
control group. The findings confirm the effectiveness of integrating multimedia tech-
nologies into the art education process.

Keywords: multimedia educational and methodological complex, fine arts education,
digital educational resources, art education, interactive learning, digital literacy,
creativity.
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Key Provisions

In the conditions of the digitalization of education and the updating of the content
of educational standards of the Republic of Kazakhstan, an urgent task is the creation of
modern digital educational resources that contribute to the development of creative
thinking, digital literacy, and the artistic culture of students. This transition is
categorized as a strategic response to the global “Art-Tech” trend, where visual arts are
no longer confined to physical media but integrated into a fluid digital ecosystem. The
developed multimedia educational and methodological complex (MEMC) for the
subject “Fine Arts” is a systemic product integrating interactive modules and national-
cultural components. By utilizing the semiotic potential of multimedia, the complex
translates abstract aesthetic concepts into intuitive visual experiences. Its introduction
into the educational process ensures the achievement of planned outcomes in
accordance with the Law of the RK “On Education” [Law of the Republic of
Kazakhstan dated 27 July 2007 No. 319-1I1 «On Education»] and the requirements of
the State Compulsory Educational Standard (SCES) [Order of the Minister of
Education and Science of the Republic of Kazakhstan dated 31 October 2018 No. 604
«On Approval of State Compulsory Educational Standards»].

Introduction

The modern educational paradigm of the Republic of Kazakhstan is oriented toward
the formation of a competent, creatively thinking personality. National strategic
documents, such as the “Digital Kazakhstan” State Program [State Program «Digital
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Kazakhstan»] and the Concept for Digitalization of Education [Concept for
Digitalization of Education in the Republic of Kazakhstan], emphasize the necessity of
developing high-quality digital educational resources (DER). Despite these mandates,
the pedagogical potential of digitalization in arts education remains underutilized, often
limited to passive presentations rather than constructive interactive environments.
However, in the field of arts education, there remains a deficit of holistic complexes that
meet the requirements of the Model Curriculum for Fine Arts [Model Curriculum for
the Subject «Fine Arts» for Grades 5—9] and the competency-based approach.
Traditional methods frequently fail to engage the “digital native” generation, whose
cognitive styles are characterized by non-linear information processing and visual
preference.

The aim of this research is the theoretical substantiation, design, and experimental
testing of the model and content of an MEMC for “Fine Arts” in secondary school. The
research hypothesis posits that fine arts instruction will be more effective if based on a
synthesis of multimedia learning principles, specifically the principles of spatial and
temporal contiguity established [Mayer, 2021]. These principles dictate that learning is
optimized when related words and pictures are presented simultaneously and in close
physical proximity, thereby reducing the extraneous cognitive load that typically hinders
creative focus (figure 1).

Context & Standards Theoretical Pillars Research Qutcome

Multimedia Learning

Law 'On Education' & SCES Principles (Mayer)

Competency-based MEMC "Koshkar Muyiz'

Digital Kazakhstan Strategy Approach Development

Culturological & System-

National Cultural Component Activity

Figure 1. Research Conceptual Framework

Materials and Methods

The study utilized a complex of methods: theoretical analysis of literature, modeling
of the structural-functional MEMC model, and a pedagogical experiment involving 60
sixth-grade students (Experimental Group, EG, n=30; Control Group, CG, n=30).
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The methodological framework was built upon a “Constructivist” approach, where
students build their own artistic understanding through exploration within the digital
environment. The MEMC was developed following the science of instruction [Clark,
2023] to ensure active psychological processing in e-learning. The research followed a
multi-stage technical roadmap aligned with the Design-Based Research (DBR) cycles
(figure 2).

PHASE T ANALYSIS & ) [ PHASE 3: TECHNICAL
SUBSTANTIATIO PHASE Z: MODELING & DESIGN | DEVELOPMENT
Regulatory Analysis: Structural-Functional Model Stack: HTMLS, CSS3, JS,
Law on Ed, SCES, Curricula (4 Modules Architecture) React js, PHP, SQLite
> —> —>
Theoretical Review: Corceptual Framework: Assets: Adobe Suite
Mayer's Principles, DBR Decoding — Reconstruction (Photoshop, lllustrator, Animate)

{

PHASE 4: PEDAGOGICAL EXPERIMENT

Iteration / Refinement
: N=60 (EG: 30/CG: 30) (MEMC Integration in EG) Data Collection

Pre-test (Ascertaining Stage) ] [ Forming Stage ] [ Post-test (Controlling Stage) ]

Y
PHASE 5: EVALUATION & OUTCOMES

Statistical Analysis (t-test, p < 0.05) Verified Hypothesis: Improved Knowledge, Literacy, Creativity & Motivation

Figure 2. Research & Technical Roadmap

The development of the MEMC was carried out using HTMLS5, React.js, and
Adobe Creative Suite, enabling a high degree of “interactivity density” —the frequency
and quality of interaction between the user and the content. Adhering to modern
principles of educational interface design [Pavlova, 2022], the complex was structured
into four synergistic modules:

Theoretical Module: Features “Interactive Art History” timelines and virtual gallery
tours focusing on both World and Kazakhstani heritage.

Practical Module: Includes a “Virtual Workshop” with specialized tools for digital
painting, vector ornament construction, and composition modeling.

Diagnostic Module: Utilizes multi-level assessment tasks including automated
quizzes and a digital portfolio rubric to track longitudinal progress.

Methodological Module: Provides educators with a “Digital Teacher’s Book,”
containing lesson algorithms, technological maps, and criteria-based assessment rubrics
(table 1, figure 3).
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Table 1. A System of Criteria for Evaluating the Effectiveness of the MEMC

Module Type Core Content / Tools Didactic Function Technological Implementation
Theoretical Module Interactive long-reads, Presentation of key HTML5 + CSS3 + JavaScript
diagrams, embedded concepts, support for
mini-videos, pop-up independent inquiry-based
definitions learning
Practical Module Virtual palette, ornament Modeling the drawing Adobe Animate, React.js

constructor, simulators for | process, immediate
perspective/chiaroscuro feedback, skill practice, and
creative experimentation

Diagnostic Module Multi-level interactive tests, |Assessment of learning JavaScript + PHP + SQLite
evaluation system for achievements, provision of
creative tasks personalized
recommendations for review
Methodological Module |Didactic lesson scenarios, | Teacher’s guide for Lightweight CMS
lesson plans, index of integrating MEMC into the | (Custom-devel)
additional resources educational process,

support for classroom
management and extended
learning

Theoretical Module Practical Module

- Interactive Lomgreads alette
- History & Symboli

- Video Lectures lication Simulators
V. |
[MEMC "Koshkar Muyiz"-l
Core

Diagnostic Module Methodological Module

Figure 3. System Architecture of the MEMC

87



TaH Luntuh, A.LL. OpakoBa

Results

The control stage of the experiment showed significantly higher results in the EG
across all indicators (p < 0.05):

Subject Results: The increase in theoretical knowledge acquisition in the EG was
42 % versus 19 % in the CG (p < 0.01). This confirms that the visualization of art history
through multimedia aids in the formation of more stable mental models.

Digital Literacy: 87 % of EG students demonstrated the ability to choose digital
tools for solving artistic tasks. Students displayed an advanced ability to navigate
complex software interfaces, a skill transferable to other digital domains.

Creativity: Indicators of fluency and originality in the EG were 35 % higher than in
the CG. The digital format allows for rapid iteration—students could test twenty color
schemes in the time it would take to mix one physical paint palette.

Motivation: Interest in the subject in the EG rose from 40 % to 82 %. Qualitative
data indicated that the gamified elements and the ability to share digital works instantly
online significantly boosted student ego-involvement (table 2, figure 4).

Table 2. Comparative Analysis of Educational Outcomes (Post-test)

Indicators Experimental Group (EG) Control Group (CG) t-value p-value
Subject Results (Knowledge Gain) 42.00 % 19.00 % 3.42 <0.01
Digital Literacy (Proficiency) 87.00 % 52.00 % 2.98 <0.05
Creativity (Fluency/Origi nality) 35.00 % 12.00 % 2.76 <0.05
Motivation (Subject Interest) 82.00 % 45.00 % 415 <0.01

lExperimental Group (EG]|

I Control Group (CG) |

42% | 19% 87% | 52% +35% | +12% 82% | 45%
-
Subject Knowledge Digital Literacy Creativity Increase Academic Motivation

Figure 4. Graphical Comparison of Experimental vs. Control Groups
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Discussion

The research results confirm the effectiveness of the MEMC. The growth in
meta-subject competencies is attributed to the interactive nature of tasks and the
synthesis of information technologies in artistic education [Nurgaliyeva, 2023]. This
synthesis fosters a “multimodal literacy” essential for the 21st-century workforce. By
providing a digital platform for experimentation, the complex successfully bridges the
gap between traditional and digital Kazakhstani art [Satybaldina, 2022, p. 45—59].
Specifically, the inclusion of “Ethno-design” modules allows students to deconstruct
traditional nomadic patterns and reassemble them using modern graphic design logic,
thus modernizing the perception of national identity. The presence of a methodological
module for teachers allowed for the systematic and pedagogically sound integration of
the complex into the educational process, addressing the critical issue of “pedagogical
resistance” to new technology.

Conclusion

The study achieved its goal of substantiating and testing an MEMC for grades 5—7.
The scientific novelty lies in specifying multimedia learning theory within the national
context, tailoring global educational principles to the specific linguistic and cultural
requirements of Kazakhstan. The practical significance consists of providing a
ready-to-implement product that facilitates the achievement of new educational goals in
the conditions of the digitalization of the Republic of Kazakhstan’s education system.
The MEMC represents a scalable model that could be adapted for higher education or
specialized vocational art training in the future.

Acknowledgements: This study was conducted as part of a Master’s thesis for the
program 7M01416 — Art Education, Graphics, and Design.

Future Research Directions

The rapid evolution of immersive technologies offers transformative possibilities for
the next generation of the MEMC:

Virtual and Augmented Reality (VR/AR): Future versions could include a “VR
Nomadic Museum,” allowing students to virtually walk through historical Kazakh
settlements and interact with 3D artifacts in a fully immersive 360-degree environment.
This would elevate the “cultural bridge” mentioned in the discussion to a visceral, lived
experience.

Artificial Intelligence (Al) and Adaptive Learning: Integrating Al algorithms could
allow the MEMC to become a “Personalized Art Tutor.” By analyzing the specific
brushwork or compositional habits of a student, the Al could provide customized
aesthetic suggestions and generate personalized creative challenges tailored to each
student’s unique skill level.

Blockchain for Intellectual Property: As students create more sophisticated digital
art, future research should explore the use of blockchain technology within the
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diagnostic module to teach students about digital ownership and the protection of their
creative intellectual property in the global digital economy.

In summary, the current MEMC is a foundational step. The integration of
advanced immersive technologies will ensure that the art education system of the
Republic of Kazakhstan remains at the global forefront, blending nomadic cultural
wisdom with the boundless possibilities of the digital future.
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