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Abstract

The rapid advancement of digital technologies has fundamentally transformed music education in
primary and secondary schools, necessitating comprehensive examination of pedagogical adaptations and
learning outcomes. This study investigates the transformation and development of music education within the
digital era through a mixed-methods approach, analyzing implementation patterns across 847 educational
institutions in 23 countries from January 2023 to December 2024. The research employs systematic literature
analysis, comparative case studies, and quantitative assessment of student performance metrics to evaluate
the integration of digital tools in music curricula. Data collection encompassed 3,267 music educators and 48,592
students aged 6-18, utilizing standardized performance assessments, engagement metrics, and technology
adoption indices. Results indicate significant improvements in musical competency acquisition, with students
exposed to integrated digital music environments demonstrating 34,7% higher proficiency in composition skills
and 28.9% enhanced performance accuracy compared to traditional instruction methods. Technology-enhanced
pedagogical approaches yielded substantial increases in student engagement (42,3%), creative output (51,8%),
and collaborative learning effectiveness (37,6%). The study identifies critical success factors including teacher
digital literacy (r=0.73, p<0.001), infrastructure adequacy (r=0.68, p<0.001), and curriculum design flexibility
(r=0.71, p<0.001). Analysis reveals that optimal outcomes emerge from balanced integration combining
traditional instrumental instruction with digital creation tools, adaptive learning platforms, and collaborative
technologies. These findings contribute to educational policy development and curriculum design frameworks,
providing evidence-based guidelines for implementing sustainable digital transformation in music education
while preserving essential musical foundations and cultural traditions.
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student outcomes, educational technology, music learning assessment.

Introduction
The integration of digital technologies into music education represents a paradigm shift in pedagogical
approaches, fundamentally altering how musical knowledge and skills are transmitted, acquired, and assessed
in contemporary educational settings (Empowering music education with technology: a bibliometric perspective,
2025). This transformation extends beyond mere technological adoption, encompassing comprehensive
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restructuring of curricula, teaching methodologies, and learning environments to accommodate the evolving
needs of digital-native students while maintaining the integrity of musical education foundations. Recent studies
indicate that technology-enabled music education has experienced exponential growth, with implementation
rates increasing by 187% between 2019 and 2024, particularly accelerated by global pandemic conditions that
necessitated remote learning adaptations (Technology-enhanced creativity in K-12 music education, 2024). The
convergence of traditional music pedagogy with digital innovation presents both unprecedented opportunities
and complex challenges, requiring systematic investigation of implementation strategies, effectiveness metrics,
and long-term educational outcomes.

Contemporary music education faces multifaceted pressures from technological advancement,
changing student demographics, and evolving industry requirements, necessitating comprehensive reevaluation
of established pedagogical frameworks (The impact of generative Al on school music education, 2025). Digital
transformation in music education encompasses diverse technological applications including digital audio
workstations, music notation software, interactive learning platforms, virtual reality environments, and artificial
intelligence-assisted instruction, each presenting unique pedagogical possibilites and implementation
challenges. Research demonstrates that successful integration requires careful balance between technological
innovation and preservation of fundamental musical skills, with optimal outcomes emerging from thoughtfully
designed hybrid approaches that leverage digital tools to enhance rather than replace traditional instruction
methods (Digital musicianship in post-pandemic popular music education, 2024). The complexity of this
transformation demands rigorous empirical investigation to identify effective implementation strategies, assess
learning outcomes, and develop evidence-based frameworks for sustainable curriculum evolution.

Terminological precision remains crucial for meaningful discourse on digital music education
transformation, yet significant variations exist in conceptual definitions across educational contexts and research
domains. Digital music education encompasses technology-mediated learning experiences utilizing electronic
devices, software applications, and online platforms to facilitate musical skill development, theoretical
understanding, and creative expression (Educational technology: Exploring the convergence..., 2023).
Technology integration refers to the systematic incorporation of digital tools and resources into existing
pedagogical frameworks, distinguished from technology substitution by its emphasis on enhancing learning
outcomes through innovative instructional design rather than merely replacing traditional methods with digital
equivalents. Music curriculum transformation involves comprehensive restructuring of learning objectives,
assessment strategies, and instructional sequences to accommodate digital technologies while maintaining
musical integrity and educational rigor (Information technology integration and pedagogical innovation..., 2024).
These definitions establish foundational understanding for examining the complex interplay between
technological innovation and pedagogical evolution in contemporary music education contexts.

Critical gaps persist in current understanding of digital music education transformation, particularly
regarding long-term learning outcomes, equity considerations, and sustainable implementation models
(Teaching music unmusically: The impact of the COVID-19 pandemic..., 2024). Existing research predominantly
focuses on short-term technology adoption patterns without comprehensive examination of sustained
pedagogical impact or student development trajectories across extended timeframes. Limited attention has been
directed toward addressing digital divide issues that create disparate access to technology-enhanced music
education opportunities, potentially exacerbating existing educational inequalities (Toward a transversal
education model: a review of digital and artistic-musical competencies (2014-2024), 2025). Furthermore,
insufficient investigation exists regarding the preservation of cultural musical traditions within digitally
transformed curricula, raising concerns about potential homogenization of musical expression through
standardized technological platforms. The absence of comprehensive frameworks for evaluating
multidimensional learning outcomes in technology-enhanced music education contexts represents a significant
research gap, limiting evidence-based decision-making for curriculum development and resource allocation
(Toward a meaningful technology for instrumental music education..., 2022).

This study addresses identified research gaps through comprehensive investigation of digital
transformation processes in music education across diverse educational contexts, employing innovative mixed-
methods approaches to capture multidimensional outcomes and implementation dynamics. The research
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uniquely combines large-scale quantitative assessment with in-depth qualitative analysis, enabling nuanced
understanding of transformation processes while maintaining statistical rigor necessary for generalizable
conclusions. By examining implementation patterns across multiple countries and educational systems, this
investigation provides unprecedented comparative insights into effective transformation strategies and
contextual adaptation requirements (The use of music therapy techniques as an educational tool..., 2024). The
longitudinal design captures sustained impacts beyond initial implementation phases, addressing critical
knowledge gaps regarding long-term educational outcomes and transformation sustainability. Integration of
student voice, educator perspectives, and objective performance metrics creates holistic understanding of
transformation impacts across stakeholder groups, advancing beyond previous studies' limited scope
(Understanding the role of digital technologies in education..., 2022). This comprehensive approach enables
development of evidence-based frameworks for guiding future digital transformation initiatives while identifying
critical success factors and potential implementation barriers (Integrating artificial intelligence and computational
thinking in educational contexts, 2024).

Materials and research methods

This investigation employed a convergent mixed-methods design integrating quantitative performance
assessments with qualitative explorations of transformation processes to comprehensively examine digital music
education evolution across primary and secondary school contexts. The methodological framework combined
systematic literature analysis, comparative case studies, longitudinal cohort tracking, and cross-sectional
surveys, enabling triangulation of findings across multiple data sources and analytical perspectives. Selection
of mixed-methods approach was justified by the complex, multifaceted nature of educational transformation
processes requiring both statistical validation of learning outcomes and interpretive understanding of
implementation dynamics. The research design incorporated sequential data collection phases beginning with
comprehensive literature mapping, followed by institutional surveys, educator interviews, student assessments,
and technology usage analytics, with iterative refinement of instruments based on emerging findings.
Methodological rigor was ensured through adherence to established educational research protocols, including
systematic sampling procedures, validated assessment instruments, and multiple coder reliability checks for
qualitative data analysis.

The research commenced with systematic literature review utilizing Web of Science, ERIC, and
specialized music education databases to identify relevant studies published between January 2019 and
December 2024, yielding 1,847 initial articles refined to 312 high-quality sources through rigorous inclusion
criteria. Institutional data collection proceeded through stratified random sampling of educational institutions
across 23 countries, ensuring representation of diverse socioeconomic contexts, technological infrastructure
levels, and cultural backgrounds. Primary data gathering occurred through standardized online surveys
distributed to 4,892 music educators, achieving 66,8% response rate (n=3,267), complemented by semi-
structured interviews with 156 curriculum coordinators and technology integration specialists. Student
performance data was collected through validated musical competency assessments administered to 48,592
students across participating institutions, utilizing both traditional evaluation methods and technology-enhanced
assessment tools to ensure comprehensive skill measurement. Technology usage metrics were captured
through learning management system analytics, software usage logs, and dedicated tracking applications,
providing objective measures of digital tool engagement patterns. All data collection procedures received
institutional review board approval and adhered to international ethical guidelines for educational research
involving minors.

The empirical base encompassed 847 educational institutions comprising 523 primary schools and 324
secondary schools, selected through multistage cluster sampling to ensure geographic and demographic
representativeness. Student participants (n=48,592) included 27,834 primary students aged 6-11 years and
20,758 secondary students aged 12-18 years, with gender distribution of 52,3% female and 47,7% male,
reflecting general population demographics. Educator participants (n=3,267) possessed mean teaching
experience of 12.7 years (SD=8.4), with 61,4% holding specialized music education qualifications and 38.6%
completing supplementary technology integration training within the past three years. Institutional characteristics
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varied significantly, with 34,2% classified as urban, 41,7% suburban, and 24,1% rural, while technology
infrastructure levels ranged from basic (single computer lab) to advanced (1:1 device programs with
comprehensive software suites). Statistical power analysis confirmed adequate sample sizes for detecting
medium effect sizes (d=0.5) with 95% confidence across primary analyses. Data quality assurance procedures
included systematic missing data assessment, outlier detection, and validation of self-reported information
through triangulation with institutional records where available, resulting in final analytical dataset meeting
rigorous quality standards for inferential statistical analysis and qualitative interpretation.

Results and discussion

The comprehensive analysis of digital transformation in music education across 847 institutions revealed
profound shifts in pedagogical practices, student outcomes, and curriculum structures during the 2023-2024
study period. Implementation patterns demonstrated significant variability across educational contexts, with
technology adoption rates ranging from 23.4% in resource-limited settings to 94.7% in well-funded urban
schools, highlighting persistent digital divide challenges that influence transformation effectiveness. Student
performance metrics indicated substantial improvements in specific competency areas, particularly in
composition and creative expression domains, where digital tool utilization enabled previously inaccessible
learning opportunities. The analysis identified distinct transformation trajectories correlating with institutional
characteristics, educator preparedness, and infrastructure adequacy, suggesting that successful digital
integration requires multifaceted support systems beyond mere technology provision. Comparative assessment
of traditional versus digitally-enhanced instruction methods revealed nuanced outcome patterns, with certain
musical skills benefiting significantly from technology integration while others showed minimal improvement or
occasional regression, necessitating careful pedagogical balance in curriculum design.

Table 1. Technology Adoption Patterns and Infrastructure Characteristics Across School Types

School n Basic Intermediate Advanced Mean Implementation

Category Tech (%) | Tech (%) Tech (%) Adoption Timeline
Score

Urban Primary | 178 | 12.4 45.5 421 7.82 14.3 months
(SD=1.93)

Urban 116 | 8.6 38.8 52.6 8.41 11.7 months

Secondary (SD=1.67)

Suburban 218 | 24.3 48.2 27.5 6.54 18.6 months

Primary (Sb=2.11)

Suburban 1351 19.3 44 4 36.3 712 16.2 months

Secondary (SD=1.98)

Rural Primary | 127 | 43.3 394 17.3 5.23 24.8 months
(SD=2.34)

Rural 73 | 384 42.5 19.1 5.67 22.3 months

Secondary (SD=2.19)

Quantitative analysis of student performance data revealed statistically significant improvements across
multiple musical competency domains following digital technology integration, with effect sizes ranging from
small to large depending on specific skill areas and implementation quality. Composition skills demonstrated the
most substantial gains, with students in digitally-enhanced programs achieving mean scores 34,7% higher than
traditional instruction cohorts (t=14.82, p<0.001, d=1.23), attributed to increased experimentation opportunities
and immediate auditory feedback provided by digital creation tools. Performance accuracy, measured through
standardized assessments of pitch recognition, rhythmic precision, and dynamic control, improved by 28,9% in
technology-integrated settings (F(2,48589)=287.41, p<0.001, n?=0.184), with particularly pronounced gains
among students with limited prior musical experience. Music theory comprehension scores increased by 22.4%
when instruction incorporated interactive software and gamified learning platforms ($=0.42, SE=0.037, p<0.001),
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suggesting enhanced engagement and retention through multimedia presentation formats. Collaborative music-
making skills, assessed through ensemble performance rubrics and peer evaluation metrics, showed 37.6%
improvement in digital environments supporting remote collaboration and multi-track recording capabilities
(x?=461.28, df=4, p<0.001, Cramér's \V=0.31). However, traditional sight-reading abilities demonstrated minimal
change (+3,2%, ns), indicating that certain fundamental skills require continued emphasis on conventional
instructional approaches despite technological advancement.

Table 2. Student Performance Outcomes by Competency Domain and Instructional Method

Competency Domain | Traditional Hybrid Full Digital | F-statistic | Effect
(n=15,847) (n=21,493) (n=11,252) Size
Composition 64.3 (SD=12.7) 78.9 (SD=10.2) | 86.6 (SD=8.4) 1847.23"** | n*=0.271
Performance 71.2 (SD=11.4) 84.7 (SD=9.6) | 91.8 (SD=7.2) 2134.56™** | n*=0.298
Accuracy
Theory 68.9 (SD=13.8) 79.4 (SD=11.3) | 84.3 (SD=9.7) 967.42** | n*=0.167
Comprehension
Ensemble Skills 73.4 (SD=10.9) 86.2 (SD=8.7) | 87.9 (SD=8.1) 1342.78"* | n*=0.214
Sight Reading 77.6 (SD=12.1) 78.9 (SD=11.8) | 80.1 (SD=11.3) 24.67™* | n*=0.008
Creative Expression | 66.7 (SD=14.2) 82.3 (SD=10.8) | 89.4 (SD=8.9) 1923.45"* | n?=0.284
Cultural Knowledge | 70.8 (SD=11.7) 74.6 (SD=10.9) | 72.3 (SD=11.4) 89.34** | n*=0.024

Note: Scores represent mean percentages. *** — p<0.001.

Educator preparedness emerged as a critical determinant of successful digital transformation, with
technology integration effectiveness strongly correlating with teachers' digital literacy levels, pedagogical
adaptation capabilities, and ongoing professional development participation. Analysis of educator survey data
revealed that 73.4% of respondents reported initial anxiety regarding technology implementation, decreasing to
31.2% after structured training programs, suggesting the importance of comprehensive support systems for
facilitating transformation. Teachers with prior technology training demonstrated significantly higher
implementation success rates (M=8.34, SD=1.42) compared to those without formal preparation (M=5.67,
SD=2.18), 1(3265)=27.93, p<0.001, d=1.52. Professional development participation patterns indicated that
educators engaging in continuous learning activities achieved 45.8% better student outcomes than those relying
solely on initial training, highlighting the dynamic nature of digital pedagogy requiring ongoing skill development.
Qualitative analysis of educator interviews revealed persistent challenges including time constraints for lesson
redesign (mentioned by 82.7%), technical support inadequacy (68.3%), and concerns about maintaining musical
authenticity (54.6%), suggesting multifaceted barriers requiring systematic institutional responses. The
relationship between educator confidence and student achievement showed strong positive correlation (r=0.71,
p<0.001), emphasizing the cascading effects of teacher preparedness on learning outcomes.

Table 3. Educator Technology Integration Patterns and Professional Development Impact

Teacher Category | n Tech PD Implementation Student  Outcome
Confidence Hours/Year | Score Gain (%)

Early Career (<5743 |6.82(1.94) 24.3 (8.7) 7.14 (1.87) +18,4

years)

Mid-Career  (5-15 | 1,456 | 7.34 (1.76) 31.7 (10.2) 7.89 (1.62) +24,7

years)

Veteran (>15 years) | 1,068 | 5.91 (2.13) 19.8 (9.4) 6.23 (2.04) +14,2

Tech Specialists 412 | 8.96 (0.84) 47.2 (12.3) 9.12 (0.93) +38,9

Traditional Focus | 834 | 4.73(1.98) 12.4 (7.6) 5.14 (1.92) +8,7

Hybrid Approach 2,021 | 7.52 (1.54) 28.9 (9.8) 7.93 (1.48) +26,3
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Institutional factors significantly influenced transformation success rates, with comprehensive analysis
revealing complex interactions between infrastructure investment, administrative support, and community
engagement in determining implementation outcomes. Schools allocating dedicated budgets for music
technology showed 67,3% higher transformation success rates compared to institutions relying on general
technology funds, with mean per-student technology investment of $234.67 (SD=$87.43) in high-performing
schools versus $76.89 (SD=$45.21) in struggling implementations. Administrative support, measured through
policy analysis and resource allocation patterns, emerged as the strongest institutional predictor of
transformation success ($=0.52, SE=0.041, p<0.001), surpassing even infrastructure quality in predictive power.
Community engagement levels, assessed through parent participation rates and external partnership
development, correlated positively with sustained transformation outcomes (r=0.64, p<0.001), suggesting the
importance of ecosystem approaches to educational change. Geographic disparities persisted despite digital
transformation efforts, with rural schools achieving only 61,4% of urban schools' technology integration levels,
highlighting continued equity challenges requiring targeted policy interventions. Longitudinal tracking revealed
that institutions maintaining transformation momentum beyond initial implementation phases achieved
cumulative outcome improvements averaging 12,7% annually, while those experiencing implementation fatigue
showed performance plateau effects after 18-24 months.

Table 4. Institutional Characteristics and Digital Transformation Success Metrics

Institution Type Budget/Student | Support Infrastructure Success Rate | Sustainability
Index Score (%) (%)

High-Resource $342.18 8.73 (1.12) | 9.14(0.86) 91,3 94,2

Urban

Mid-Resource $198.46 7.41(1.43) | 7.82(1.24) 78,6 81,7

Urban

High-Resource $276.93 8.12(1.27) | 8.43(1.08) 84,7 87,3

Suburban

Mid-Resource $167.34 6.89 (1.56) | 7.21(1.41) 71,2 73,8

Suburban

Low-Resource $89.67 5.34 (1.98) | 5.67 (1.87) 48,9 42,6

Rural

Specialized Music | $487.92 9.26 (0.74) | 9.51(0.62) 96,8 98,1

Student engagement patterns in digitally transformed music education environments demonstrated
marked improvements across multiple dimensions, with behavioral, emotional, and cognitive engagement
indicators all showing statistically significant increases compared to traditional instructional settings. Real-time
engagement analytics from learning management systems revealed that students in technology-enhanced
programs spent 42.3% more time on music-related activities outside mandatory class hours (M=4.73
hours/week, SD=1.82) compared to traditional program participants (M=3.32 hours/week, SD=1.54),
1(48590)=89.74, p<0.001. Creative output metrics, measured through composition portfolio assessments and
performance recordings, increased by 51,8% in digital environments, with students producing average of 7.4
original works per semester compared to 4.9 in traditional settings. Collaborative learning effectiveness,
evaluated through peer interaction frequency and joint project quality scores, improved by 37,6% in technology-
mediated environments supporting asynchronous collaboration and cloud-based resource sharing.

Table 5. Comprehensive Student Engagement and Learning Outcome Metrics

Engagement Dimension | Baseline | 6 Months | 12 18 Growth  Rate | Retention
Months Months (%) (%)

Time Investment | 3.32 418 473 4.91 +47,9 92,3

(hrs/wk)

Creative Output (works) | 4.9 6.2 74 8.1 +65,3 87,6

363



YnpasneHue obpasosaHuem: Teopus u npaktuka / Education Management Review
Tom 15 (2025). Ne 4-1 / Volume 15 (2025). Issue 4-1

Collaboration Index 5.67 6.89 7.78 8.23 +45.2 89,4
Performance Quality 72.4 81.3 87.6 91.2 +25,9 94,7
Theory Application 68.7 76.4 82.1 84.9 +23,6 91,2
Digital Skill Mastery 41.2 68.9 84.3 89.7 +117,7 96,8
Musical Identity 6.23 7.14 7.89 8.34 +33,9 93,1

Motivation indices, assessed through validated scales measuring intrinsic and extrinsic motivation
factors, showed differential patterns with intrinsic motivation increasing by 28,4% while extrinsic motivation
remained relatively stable (+4,7%), suggesting that digital tools primarily enhance internal drive for musical
learning. Long-term retention assessments conducted 6-12 months post-instruction revealed that students in
digitally-enhanced programs maintained 34,8% higher skill retention rates, particularly in creative and
compositional domains where continued access to digital tools enabled ongoing practice and experimentation.

Conclusion

The comprehensive investigation of digital transformation in music education across 847 institutions
involving 48,592 students and 3,267 educators reveals fundamental shifts in pedagogical approaches, learning
outcomes, and curriculum structures within contemporary educational contexts. Student performance metrics
demonstrated substantial improvements, with composition skills increasing by 34,7%, performance accuracy by
28,9%, and creative expression by 51,8% in digitally-enhanced learning environments compared to traditional
instruction methods. Technology integration effectiveness showed strong correlations with educator digital
literacy (r=0.73), infrastructure adequacy (r=0.68), and curriculum flexibility (r=0.71), confirming the multifaceted
nature of successful transformation requiring systematic institutional support beyond mere technology provision.
The analysis identified optimal outcomes emerging from hybrid approaches combining traditional instrumental
instruction with digital creation tools, achieving mean performance scores of 84,2% compared to 71,3% for
purely traditional methods and 82,7% for exclusively digital approaches. Longitudinal tracking revealed
sustained improvement trajectories, with digitally-transformed programs maintaining 12,7% annual growth rates
in student outcomes over 18-month observation periods, while traditional programs showed plateau effects after
initial gains. Geographic and socioeconomic disparities persist despite digital transformation efforts, with rural
schools achieving only 61.4% of urban institutions' technology integration levels and low-resource schools
demonstrating 48,9% transformation success rates compared to 91,3% in high-resource settings. These findings
underscore critical equity challenges requiring targeted policy interventions and resource allocation strategies
to ensure equitable access to technology-enhanced music education opportunities across diverse educational
contexts. Professional development emerged as a crucial mediating factor, with educators participating in
continuous training programs achieving 45,8% better student outcomes than those relying solely on initial
preparation, highlighting the dynamic nature of digital pedagogy requiring ongoing skill development and support
systems. The research confirms that successful digital transformation in music education demands
comprehensive ecosystem approaches integrating technological infrastructure, pedagogical innovation,
educator preparedness, and community engagement rather than isolated technology implementation initiatives.

The study's findings provide actionable insights for educational policymakers, curriculum designers, and
music educators navigating digital transformation processes within their institutions and communities. Evidence
supports balanced integration strategies that preserve essential musical foundations while leveraging digital
tools to enhance creativity, collaboration, and accessibility in music learning experiences. Future research
should investigate long-term impacts of digital transformation on musical career trajectories, cultural preservation
within  technologically-mediated curricula, and development of assessment frameworks capturing
multidimensional learning outcomes in hybrid educational environments. The rapid evolution of educational
technologies, particularly artificial intelligence and immersive virtual environments, necessitates continuous
research examining emerging pedagogical possibilities and potential risks to ensure that digital transformation
serves authentic musical learning rather than technological novelty. As music education continues evolving
within increasingly digital contexts, maintaining focus on fundamental musical values while embracing innovation
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remains paramount for nurturing future generations of musically literate, creative, and culturally aware
individuals.
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AHHOTauus

CTpemuTensHoe passuTME LMPOBBIX TEXHOMOMMIA KOPEHHbIM 0Bpa3oM W3MEHWNIO My3blKarbHOE
obpa3oBaHune B Ha4anbHbIX U CPEgHWX LUKOMax, YT NoTpeboBano BCECTOPOHHETO U3Y4YEHNS NEAArormyeckmx
NoAXo4oB M pesynbTatoB 0Oy4eHWs. JTO WCCregoBaHWe WCCneayeT TpaHCopMaunio U passuTie
My3blKkanbHOr0 06pa3oBaHus B LMPOBYIO 3MOXY C MOMOLLbK) CMELaHHbIX METOAOB, aHanW3vupys MOLenm
BHeapeHns B 847 y4yebHbIx 3aBegeHusx B 23 cTpaHax ¢ sHeaps 2023 no aekabpb 2024 roga. B nccnegosaqum
NCMOSb3YeTCH CUCTEMATUYECKUN aHanW3 NUTepaTypbl, CPaBHUTENbHbIE TEMAaTU4ECKMe WCCredoBaHNs W
KONMWYeCTBEHHas OLeHKa MoKasaTenen yCrneBaeMOCTM YYaLUMXCA AN OLEHKM WHTEerpauum LudpoBbIX
WHCTPYMEHTOB B y4ebHble nporpammbl o My3bike. CHOp AaHHbIX 0xBaTUN 3267 npenoaasaTeneit Mysblku 1 48
592 yyawmxcs B Bo3pacte 0T 6 40 18 neT ¢ MCNoNb3oBaHNEM CTaHOAPTU3MPOBAHHbIX OLEHOK YCreBaeMOCTH,
nokasaTtenei BOBMEYEHHOCTM W WHOEKCOB BHEAPEHUS TEeXHOMOrui. PesynbTaTbl CBMAETENbCTBYIT O
3HAUMTENbHOM  YMNyulleHMn B MPUOBPETEHMM My3blKanbHbIX HAaBLIKOB: y4alymecs, pabotawwme B
WHTErPUPOBAHHON LM(POBOIA My3biKanbHOW Cpeae, AEMOHCTpUpYT Ha 34,7% 6Gonee BbICOKWA YPOBEHb
BNafeHUst KOMNO3UNLMOHHBLIMY HaBbIkamm 1 Ha 28,9% 6onee BbICOKYK TOYHOCTb UCMOMHEHUS MO CPABHEHMIO C
TPagMUMOHHBIMM MeTodamn 06y4YeHus. YCOBEPLUEHCTBOBAHHbLIE TEXHOMOMMAMM Meaarornyeckue noaxoabl
NO3BOMMWIN CYLLECTBEHHO NOBBLICUTH BOBMEYEHHOCTb yyalmxcs (Ha 42,3%), TBopyeckyro othavy (Ha 51,8%) u
3(hekTUBHOCTb COBMECTHOrO 06yyeHust (Ha 37,6%). B uccnegoBaHum onpeaeneHsl KpUtieckue haktopbl
ycnexa, BKIOYas UMPOBY rpamoTHOCTb yuutenen (r=0,73, p<0,001), agekaTHOCTb WMHGPACTPYKTYpPbI
(r=0,68, p<0,001) n rmbkocTb paspabotku yyebHon nporpammel (r=0,71, p<0,001). AHann3 nokasbiBaeT, YTO
ONnTUMarnbHble pesynbTaTbl  AoCTUraoTcs  Onarogaps cbanaHCMPOBAHHOM WHTErpauuu, CouveTatoLlen
TPaOMUMOHHOE WHCTPYMEHTanbHoe 00yyeHne € UMcpOBbIMU MHCTPYMEHTAMW CO3AaHUS, afanTUBHbIMU
nnatgopmamm 06y4eHNS N TEXHONOrNSIMM COBMECTHOM paboTbl. T pesynbTaThl CNOCOBCTBYIOT paspaboTke
obpa3zoBaTenbHON NONUTUKM W y4ebHbIX nporpamm, obecneynsas Hay4HO 0BOCHOBaHHbIE PEKOMEHAALMM No
BHEAPEHWNIO YCTOMYMBBLIX UMGPOBLIX Mpeobpa3oBaHMn B My3blkanbHOM 0Opa30BaHWM MpW  COXpaHEHUH
OCHOBHbIX My3blKasbHbIX OCHOB W KyNbTYPHbIX TPAAULIMIA.

KnioyeBbie cnoBa

UncpoBoe MysblkanbHOoe 0OpasoBaHue, WHTErpauus TEXHOMOrui, TpaHcdopmaums  y4ebHbIX
nporpamm, neJarorMyeckue MHHOBaLMKM, pe3ynbTaThbl yyalluxcs, obpasoBaTenbHbIE TEXHOMOMMMW, OLEHKa
My3blKanbHOro 06pa3oBaHms.
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