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Abstract: The integration of multimedia technology into arts education has accelerated
worldwide, yet its role in dance education, particularly within the Chinese secondary-school
context, remains under-examined. This study investigates how four categories of multimedia
technology (interactive learning software and platforms, online learning resources and
learning management systems, mobile and smart technologies, and immersive virtual and
augmented reality) influence dance learning outcomes among high-school students in Beijing,
and the mechanisms through which these effects operate. Drawing on the Technology
Acceptance Model (TAM), a mixed-methods design combined a questionnaire survey of 362
students across four Beijing high schools, semi-structured interviews and focus groups with
students and teachers, and a one-month quasi-experimental comparison of multimedia-
enhanced and conventional instruction. Structural equation modelling showed that all four
technology categories significantly enhanced both perceived usefulness and perceived ease of
use, which in turn partly mediated their positive effects on dance learning outcomes; perceived
ease of use exerted the stronger influence (β = 0.532). Thematic analysis identified enhanced
engagement, integration challenges, multi-sensory learning, and pedagogical innovation as
recurrent themes, and the experimental comparison confirmed that students taught through the
proposed framework significantly outperformed their peers on technical, theoretical, and
creative measures. Synthesising these findings, the study advances the Multimedia Integration
Model for Dance Education (MIMDE), an empirically grounded framework for educators and
policymakers seeking to modernise dance pedagogy.
Keywords:multimedia technology, dance education, technology acceptance model, perceived
ease of use; mixed methods

1. Introduction
Dance is a form of artistic expression that conveys emotion, narrates stories, and safeguards
cultural memory across generations. In China, a dance heritage spanning several millennia
coexists with the demands of a rapidly digitalising society, creating a persistent tension
between the preservation of traditional forms and the modernisation of how those forms are
taught (Yunyu & Burridge, 2020). Nowhere is this tension more visible than in secondary
education, where dance programmes are charged with transmitting cultural knowledge while
remaining relevant to a generation of digitally native learners.

Over the past two decades, multimedia technology has reshaped teaching and learning across

mailto:310977990@qq.com


International Journal of Social Science and Applied Technology
Vol. 2, No. 2, pp. 1–15, 2026

Online ISSN: 3068-2673

Copyright©2026 The Author(s). 2
Published by the Colorado Social Science Research Academy, Denver, Colorado, USA.
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

disciplines, moving classrooms from the unidirectional transmission of information toward
immersive, interactive, and learner-centred environments (Clark & Mayer, 2023). In dance
specifically, video analysis, interactive software, mobile applications, and immersive virtual
and augmented reality (VR/AR) now allow learners to visualise complex movement, obtain
immediate feedback, and engage with the cultural and historical contexts of the art form in
ways that conventional instruction cannot easily replicate (Raheb et al., 2019; Parrish, 2016).
Yet adoption remains uneven. Online and multimedia dance instruction is markedly more
prevalent in Western settings than in China (You, 2022), and within Chinese high schools the
integration of these tools is constrained by limited infrastructure, variable teacher proficiency,
and lingering scepticism about whether technology genuinely belongs in the dance studio
(Jiang, 2023).

Beijing occupies a pivotal position in this transition. As both China's capital and a global urban
hub, its high schools act simultaneously as custodians of dance heritage and as pioneers of
innovative pedagogy. The students and teachers within these programmes face a transformative
moment: for students, multimedia technologies open access to a wide repertoire of styles,
performances, and historical contexts that sharpen analytical skill and aesthetic sensibility; for
teachers, the challenge is to curate and integrate these resources so that technology enriches
rather than overshadows the embodied learning that lies at the heart of dance. How effectively
this balance is struck has direct consequences for the quality of arts education and for the
transmission of cultural knowledge to a digitally fluent generation. Despite the stakes, localised,
in-depth research that could inform the decisions of educators and policymakers in this setting
remains scarce, leaving practice to advance largely without an evidence base.

These conditions expose a clear research gap. First, although the integration of multimedia in
general education is well documented, dance (a discipline that fuses physical skill, artistic
expression, and cultural meaning) has received comparatively little focused attention. Second,
empirical, quantitative evidence on how specific categories of technology affect concrete dance
learning outcomes is scarce, with much of the existing literature resting on qualitative or
anecdotal accounts. Third, the Technology Acceptance Model (TAM), a dominant lens for
explaining technology adoption, has rarely been applied to dance education, leaving the
mediating roles of perceived usefulness and perceived ease of use in this setting largely
unexplored. Finally, the influence of cultural and contextual factors, including those specific
to a metropolitan Chinese setting such as Beijing, is poorly understood. Addressing these gaps
is timely: it speaks to the broader national agenda of modernising education in China and
fostering innovation, creativity, and an appreciation of the arts among younger generations, an
agenda in which the thoughtful use of technology is increasingly central.

Addressing these gaps, the present study examines the impact of multimedia technology
integration on dance learning outcomes among high-school students in Beijing. It pursues three
objectives: (1) to quantify how four categories of multimedia technology, namely interactive
learning software and platforms (ILSP), online learning resources and learning management
systems (OLRL), mobile and smart technologies (MST), and immersive technologies (IT),
influence perceived usefulness (PU) and perceived ease of use (PEU), and how these
perceptions, in turn, shape dance learning outcomes (DLO); (2) to explore, through the
accounts of students and teachers, how these technologies are integrated in practice and the
challenges that integration entails; and (3) to test, experimentally, whether instruction designed
around the resulting framework outperforms conventional teaching. Methodologically, the
study combines a survey-based structural equation model, thematic analysis of interview and
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focus-group data, and a quasi-experimental comparison, so that statistical relationships, lived
experience, and measured performance can be triangulated.

The study makes two principal contributions. Theoretically, it extends TAM into the under-
researched domain of arts and dance education, demonstrating that perceived usefulness and
ease of use operate as partial mediators between technology use and learning outcomes, and
that demographic characteristics condition these perceptions. Practically, it synthesises the
empirical findings into the Multimedia Integration Model for Dance Education (MIMDE), a
framework that offers educators, curriculum designers, and policymakers actionable guidance
for integrating multimedia technology in a manner aligned with pedagogical goals. The
remainder of the paper reviews the relevant literature and develops the hypotheses, describes
the mixed-methods design, reports the quantitative, qualitative, and experimental findings, and
discusses their theoretical and practical implications.

2. Literature Review and Hypothesis Development
2.1. Multimedia Technology in Dance Education
The use of multimedia in education has evolved from the broadcast media of the 1960s, through
the interactive software and internet-enabled platforms of subsequent decades, to today's
convergence of mobile, immersive, and adaptive technologies (Clark & Mayer, 2023). Early
educational media were largely unidirectional; the advent of personal computers introduced
interactivity; the spread of the internet and learning management systems made content
shareable and learning manageable at scale; and the proliferation of smartphones, massive open
online courses, and, more recently, VR/AR and artificial-intelligence-driven adaptive systems
has pushed education toward personalised, learner-centred experiences. Dance education has
followed this trajectory more slowly but no less consequentially. Contemporary practice
increasingly relies on contextual teaching modes in which video, projection, and virtual
environments create vivid learning settings that deepen students' understanding of and
emotional connection to movement (Yang, 2022). In the Chinese context in particular, a
symbiotic relationship between technology and the performing arts has become visible in the
widespread use of LED screens, holographic projection, and immersive media in major
performances and exhibitions, reshaping how dance is created, staged, and taught. Within the
classroom, multimedia tools allow educators to deconstruct complex movements, give learners
the ability to review and analyse technique repeatedly, and simulate realistic or abstract
scenarios that enrich the studio (Kassing & Jay, 2020).

Four categories of technology recur in the literature. Interactive learning software and
platforms (ranging from dance-notation software to interactive tutorials) shift learning from
passive reception toward active, self-paced participation, improving the acquisition of complex
skills through immediate feedback and the flexibility to replay and rehearse specific
movements (Kosmas & Zaphiris, 2023; Iqbal & Sidhu, 2022). Online learning resources and
learning management systems extend the studio beyond its walls, offering instructional video,
scholarly content, and structured course management that support blended learning, peer
collaboration, and the continuity of instruction when physical attendance is constrained (You,
2022). Mobile and smart technologies make learning portable, enabling recording, playback,
slow-motion analysis, and on-demand practice that bridge theoretical knowledge and physical
execution, though they require careful management to remain learning tools rather than
distractions (Raheb et al., 2019). Immersive technologies (VR and AR) create three-
dimensional environments that strengthen spatial awareness, support choreographic
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experimentation, and provide real-time visual feedback particularly valuable to kinaesthetic
learners; AR, in addition, can overlay movement guidance onto the physical studio, making
abstract concepts tangible (Grogan, 2021).

Across these categories, scholars consistently report gains in engagement, skill acquisition,
creativity, and cultural understanding (Gradwohl, 2018; Sun, 2022), while also cautioning
about persistent barriers: the digital divide, uneven technological literacy, inadequate
infrastructure, and the need for sustained teacher development (Barbour et al., 2020; Ravn,
2023). Qualitative inquiries further show that students' and teachers' experiences with
technology are shaped by their technical proficiency, access to resources, and the pedagogical
approaches that frame its use, underscoring that outcomes depend as much on implementation
as on the tools themselves. The literature thus points to substantial promise tempered by
implementation challenges, and it highlights the absence of context-specific, quantitatively
grounded evidence linking particular technologies to concrete learning outcomes, precisely the
gap this study addresses.

2.2. The Technology Acceptance Model as Theoretical Lens
The Technology Acceptance Model (Davis, 1989) holds that two beliefs primarily determine
whether individuals adopt a technology: perceived usefulness, the degree to which a person
believes a technology enhances performance, and perceived ease of use, the degree to which
using it is believed to be effort-free. These constructs have proved durable across domains and
cultures, having been validated in settings as varied as digital libraries, ride-hailing and e-
commerce platforms, and formal education systems, where they consistently shape users'
attitudes, satisfaction, and continued use (Venkatesh et al., 2003; Venkatesh & Bala, 2008).
The model's flexibility and resilience across such diverse environments make it a credible lens
for a new context. Applied to dance education, perceived usefulness captures whether students
and teachers believe multimedia tools make instruction more comprehensible, accessible, and
engaging, while perceived ease of use reflects how intuitive and manageable those tools feel in
everyday practice.

TAM is well suited to the present problem for two reasons. First, dance education's distinctive
blend of physical, expressive, and theoretical demands means that the value of any technology
depends heavily on how end users perceive it, making subjective acceptance central rather than
peripheral. Second, by positioning PU and PEU as mediators, TAM allows the study to move
beyond establishing that technology matters toward explaining how it matters: whether its
influence on learning outcomes is direct, or whether it operates through users' perceptions. This
study therefore adopts TAM as its organising framework, treating the four technology
categories as antecedents of PU and PEU, and PU and PEU as mediators of dance learning
outcomes.

2.3. Hypotheses and Research Model
Dance learning outcomes are conceptualised holistically rather than as physical skill alone.
Drawing on the arts-education literature, four dimensions are distinguished (Thomson& Jaque,
2016; McCutchen, 2006; Andrews, 2004; Sööt & Viskus, 2014). Technical skill and
proficiency concern the mastery of movement (coordination, balance, flexibility, and rhythm)
and are the most tangible and measurable outcome. Artistic expression and creativity concern
the capacity to convey emotion and narrative through movement and to develop an individual
artistic voice. Theoretical knowledge and understanding situate practice within its historical,
cultural, and conceptual contexts. Appreciation of dance as an art form involves the ability to
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recognise and critically evaluate the aesthetic and cultural value of diverse styles. Together,
these dimensions capture the multifaceted nature of a well-rounded dance education, and each
can be enriched in distinct ways by multimedia technology.

Guided by TAM, the study proposes that each of the four technology categories enhances both
perceived usefulness and perceived ease of use, that perceived usefulness and ease of use each
improve dance learning outcomes, and that the two perceptions mediate the relationship
between technology use and outcomes. The logic is straightforward: a tool perceived as both
useful and easy to use is more likely to be adopted, used consistently, and integrated into
instruction, and therefore more likely to influence what students learn. These propositions yield
the eighteen hypotheses summarised in Table 1.

Table 1. Research hypotheses

No. Hypothesis

H1, H3, H5, H7 ILSP, OLRL, MST, and IT each positively influence perceived usefulness (PU).

H2, H4, H6, H8 PU arising from ILSP, OLRL, MST, and IT positively influences dance learning
outcomes (DLO).

H9, H11, H13, H15 ILSP, OLRL, MST, and IT each positively influence perceived ease of use
(PEU).

H10, H12, H14,
H16 PEU arising from ILSP, OLRL, MST, and IT positively influences DLO.

H17 PU mediates the relationship between the four technology categories and DLO.

H18 PEU mediates the relationship between the four technology categories and DLO.
Note. ILSP = interactive learning software and platforms; OLRL = online learning resources and LMS; MST = mobile

and smart technologies; IT = immersive technologies.

Figure 1 consolidates these hypotheses into an integrated research model. It traces the paths
running from the four multimedia technology categories through perceived usefulness and
perceived ease of use to dance learning outcomes, distinguishing the technology-to-perception
links from the subsequent perception-to-outcome links.
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Figure 1. Research model with standardised path coefficients (N = 362)

3. Methodology
3.1. Research Design
The study adopted a mixed-methods design integrating three complementary strands. A cross-
sectional questionnaire survey provided quantitative evidence of the hypothesised relationships
and permitted generalisation across the target population. Semi-structured interviews and focus
groups generated qualitative insight into how multimedia technologies are experienced and
integrated in practice. A one-month quasi-experiment then tested whether instruction designed
around the study's framework produced superior learning outcomes. Combining the three
strands allowed statistical association, lived experience, and measured performance to be
triangulated, strengthening the validity of the conclusions.

3.2. Participants and Sampling
Four high schools in Beijing were selected through purposive sampling to capture a diverse
cross-section of the city's educational landscape: Beijing No. 20 Middle School, Beijing No. 9
Middle School, Beijing Fengtai No. 2 Middle School, and Peking University Junior High
School. Purposive selection allowed the deliberate inclusion of settings that, together, span
varied institutional contexts and student demographics, and within each school the sampling
sought students across grade levels and dance-experience levels so that a broad range of
perceptions could be represented. Using the Cochran formula with a finite-population
correction, the required sample was estimated at approximately 323 students; the survey
ultimately yielded 362 valid responses. Of these, 188 (52%) were female and 174 (48%) male.
Dance experience ranged from less than one year (95 respondents) and one to three years (122)
to four years or more (145), and self-reported familiarity with educational multimedia spanned
the full scale from “not familiar at all” (46) to “extremely familiar” (39). For the qualitative
strand, dance teachers and students from the same schools participated in interviews and focus
groups. For the experiment, two comparable Grade 10 classes of 25 students each were
randomly assigned to a multimedia-enhanced (experimental) or conventional (control)
condition; the school was chosen for its strong dance programme so as to minimise variation
in teaching quality and resources between conditions. Informed consent was obtained from
participants and, where applicable, their guardians, and the protocol adhered to the host
university's ethical standards.

3.3. Instruments and Measures
The survey instrument comprised 42 items measured on five-point Likert scales, organised into
demographic items and seven latent constructs: the four technology categories (five items each),
PU and PEU (five items each, adapted from Davis, 1989, and Venkatesh et al., 2003), and DLO
(twelve items, adapted from Thomson and Jaque, 2016, and McCutchen, 2006). Items for the
technology constructs were adapted from established instruments (Buabeng-Andoh, 2012;
Merchant et al., 2014). The questionnaire was translated into Chinese, reviewed for cultural
and linguistic appropriateness, and refined through a pilot study before deployment via the
Wenjuanxing platform between 20 December 2023 and 16 January 2024.

The qualitative protocol used open-ended prompts aligned with the TAM constructs, inviting
participants to reflect on the usefulness and ease of use of multimedia tools, the challenges of
integration, and their perceived effect on learning. Interviews and focus groups were conducted
between 25 January and 25 February 2024, audio-recorded with consent, and transcribed for
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analysis.

For the experiment, the experimental group received instruction built around interactive
software, online resources, and VR/AR tools, supported by tablets, computers, and VR headsets,
while the control group followed conventional methods using textbooks, printed diagrams, and
standard video. Over one month (1 April to 30 April 2024), learning outcomes were assessed
through a live performance evaluation of technical skill, a 60-minute written quiz of theoretical
knowledge, a choreographed creative-interpretation task, and a Likert-scale feedback form.
Each performance and creative criterion was scored out of 100 by a panel of dance instructors.

3.4. Data Analysis
Quantitative data were screened for reliability using Cronbach's alpha and for construct validity
using the Kaiser–Meyer–Olkin (KMO) measure, Bartlett's test of sphericity, and exploratory
factor analysis. Structural equation modelling (SEM) was then used to estimate the
measurement and structural models and to test the direct paths, while bootstrapped mediation
analysis assessed the indirect effects of PU and PEU. Demographic variation was examined
through comparison of mean construct scores. Qualitative data were analysed thematically,
following iterative coding to identify and interpret recurrent themes. Experimental data were
analysed using independent-samples t-tests and ANOVA to compare the two conditions.

4. Results
4.1. Measurement Model: Reliability and Validity
The instrument demonstrated excellent internal consistency, with a Cronbach's alpha of 0.967
across the 42 items; no item deletion would have materially improved reliability. The data were
highly suitable for factor analysis, with a KMO value of 0.956 and a significant Bartlett's test
(χ² = 10901.094, df = 861, p < 0.001). In the confirmatory measurement model, all standardised
factor loadings were statistically significant (p < 0.001) and substantial, ranging from 0.65 to
0.99, confirming that the observed items reliably represented their intended constructs. Table
2 reports reliability and validity indicators for the seven constructs.

Table 2. Reliability and validity of constructs

Construct Items Std. loading range Reliability (overall
α)

Interactive learning software &
platforms (ILSP) 5 0.65–0.99 0.967

Online learning resources & LMS
(OLRL) 5 0.67–0.97 (scale-level)

Mobile & smart technologies (MST) 5 0.71–0.98

Immersive technologies (IT) 5 0.70–0.99

Perceived usefulness (PU) 5 0.69–0.99

Perceived ease of use (PEU) 5 0.73–0.98

Dance learning outcomes (DLO) 12 0.70–0.99
Note. KMO = 0.956; Bartlett's test χ² = 10901.094, df = 861, p < 0.001. All loadings significant at p < 0.001.

4.2. Structural Model and Hypothesis Testing
The structural model achieved a good overall fit: the ratio of chi-square to degrees of freedom
was 1.253 (χ² = 1006.461, df = 803), with GFI = 0.912, CFI = 0.981, NFI = 0.912, NNFI =
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0.979, and RMSEA = 0.026, all within or better than conventional thresholds. Estimates of the
structural paths are reported in Table 3. Every path was positive and statistically significant.
Among the antecedents of perceived usefulness, ILSP exerted the strongest effect (β = 0.284),
followed by OLRL (β = 0.274), MST (β = 0.198), and IT (β = 0.174). For perceived ease of
use, the four categories contributed comparably (β = 0.219 to 0.263), with OLRL highest.
Critically, both perceptions improved learning outcomes, but perceived ease of use (β = 0.532)
outweighed perceived usefulness (β = 0.347) as a determinant of dance learning outcomes. All
sixteen direct-effect hypotheses (H1–H16) were therefore supported.

Table 3. Standardised path coefficients for the structural model

Path Std. β S.E. z p

ILSP → PU 0.284 0.048 5.992 < 0.001

OLRL → PU 0.274 0.052 5.519 < 0.001

MST → PU 0.198 0.051 3.927 < 0.001

IT → PU 0.174 0.051 3.390 0.001

ILSP → PEU 0.250 0.047 5.599 < 0.001

OLRL → PEU 0.263 0.051 5.628 < 0.001

MST → PEU 0.219 0.050 4.607 < 0.001

IT → PEU 0.254 0.050 5.217 < 0.001

PU → DLO 0.347 0.047 7.718 < 0.001

PEU → DLO 0.532 0.045 11.620 < 0.001
Note. Model fit: χ²/df = 1.253; GFI = 0.912; CFI = 0.981; NFI = 0.912; NNFI = 0.979; RMSEA = 0.026.

The four technology constructs were also strongly and significantly intercorrelated
(standardised covariances ranging from 0.547 to 0.629), with the highest association between
mobile and immersive technologies. These interrelationships suggest that the categories are not
isolated alternatives but mutually reinforcing components of a single technological ecosystem:
interactive platforms are naturally supplemented by online resources, online resources are
increasingly accessed through mobile devices, and immersive and mobile tools combine
readily in practice. The pattern implies that the impact of multimedia on dance learning is likely
to be greatest when the categories are deployed in combination rather than in isolation.

4.3. Mediation Analysis
Bootstrapped mediation analysis (Table 4) confirmed that perceived usefulness and perceived
ease of use carried part of the influence of the four technology categories on learning outcomes.
The indirect effects in Table 4 are estimated from the mediation regression model, in which the
technology-to-mediator (a) and mediator-to-outcome (b) coefficients are re-estimated with all
predictors entered jointly; their products therefore differ from the simple products of the
structural coefficients reported in Table 3. With the exception of the ILSP→PU→DLO path,
which was only marginally significant (a×b = 0.030, z = 1.853, p = 0.065), both indirect paths
(through PU and through PEU) were significant for every category at the 0.05 level, with 95%
bootstrap confidence intervals excluding zero. The mediated effects through PEU were
consistently larger than those through PU, mirroring the structural results. Because the indirect
effects were significant (or, for ILSP→PU, marginally significant) across categories,
hypotheses H17 and H18 were supported: PU and PEU mediate the relationship between
multimedia technology use and dance learning outcomes. Crucially, however, the direct
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technology-to-outcome paths remained significant after the mediators were introduced,
indicating that perceptions account for a substantial but not exhaustive portion of the total effect.
The mediation is therefore partial rather than complete: multimedia technology improves dance
learning both through the perceptions it engenders and, in part, through pathways not captured
by PU and PEU.

Table 4. Summary of mediation effects (bootstrap)

Indirect path Effect (a×b) Boot S.E. z p

ILSP → PU→ DLO 0.030 0.016 1.853 0.065

ILSP → PEU → DLO 0.037 0.016 2.263 0.024

OLRL → PU→ DLO 0.037 0.017 2.186 0.029

OLRL → PEU → DLO 0.041 0.017 2.411 0.016

MST → PU→ DLO 0.036 0.018 2.023 0.044

MST → PEU → DLO 0.045 0.018 2.536 0.012

IT → PU → DLO 0.038 0.017 2.253 0.025

IT → PEU → DLO 0.049 0.018 2.758 0.006
Note. Indirect effects are estimated from the mediation regression model (all predictors entered jointly); 95% bootstrap

confidence intervals excluded zero for all paths. All paths were significant at the 0.05 level except ILSP→PU→DLO, which
was marginally significant (p = 0.065). Direct paths remained significant, indicating partial mediation by PU and PEU
(H17, H18).

4.4. Demographic Variation
Comparison of construct means revealed meaningful demographic patterns. Female students
reported marginally higher perceived usefulness and ease of use than male students, suggesting
gender-related differences in engagement with educational technology. Learners with less
dance experience (under three years) scored higher on immersive technology, perceived
usefulness, perceived ease of use, and learning outcomes than more experienced peers,
indicating that novices may find multimedia tools especially helpful as they build foundational
understanding. Most strikingly, students who reported greater familiarity with multimedia
technology scored higher across all four technology categories and both mediators, confirming
that prior technological fluency shapes how useful and easy to use these tools are perceived to
be. Together, these patterns argue for differentiated, technology-literacy-conscious approaches
to curriculum design.

4.5. Qualitative Findings
Thematic analysis of the interview and focus-group data produced four themes that both
corroborate and enrich the quantitative results.

Theme 1: Perceived usefulness and enhanced engagement.
Teachers and students consistently described multimedia tools as transformative for
engagement and comprehension. The introduction of video, interactive software, and AR was
associated with a visible rise in classroom energy and a deeper grasp of technically demanding
movement.

“AR and slow-motion videos let us break down the movements into smaller, more
manageable parts, making it easier for students to grasp complex sequences. This leads to
noticeable improvements in their execution during performances.” (Teacher, Beijing Fengtai
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No. 2 Middle School, 15 years' experience)

“Seeing dance moves in 3D on the AR platform has changed how I view dance. It helps me
understand spatial orientation and precise movements better than ever before.” (Student,
Grade 9)

Theme 2: Challenges of technology integration.
Participants also identified persistent obstacles. Technical glitches interrupted lessons and
broke students' concentration, while a shortage of training and infrastructural support left
advanced tools underused.

“We have access to some fantastic tools, but there is a lack of proper training on how to use
them effectively. This limits our ability to integrate these technologies into our dance lessons
optimally.” (Teacher, Beijing No. 9 Middle School, 8 years' experience)

Theme 3: Multi-sensory learning and immediate feedback.
A recurring theme was the capacity of multimedia to engage multiple senses and to provide
instant, objective feedback, allowing learners to self-assess and adjust in real time.

“When we use AR apps, I can immediately see how well I'm performing the movements
compared to the standard required. It's like having a personal tutor right there with you.”
(Student, Grade 12)

Theme 4: Pedagogical innovation and learner autonomy.
Finally, participants reported that multimedia enabled blended learning, personalised pathways,
and analytics-driven feedback that fostered student ownership of the learning process.
Watching technique videos before class freed studio time for practice, while progress tracking
motivated continued effort.

“Our teacher uses the software to track our progress and assigns tasks that match our skill
levels and learning speeds. It's like having a personalized dance journey, which is really
motivating.” (Focus-group student, Grade 11)

Across the themes, participants stressed that technology should complement rather than replace
the human relationship at the heart of dance instruction, an important caveat for the framework
developed below. Read together, the four themes map closely onto the quantitative model: the
first corresponds to perceived usefulness, the third and fourth to the multi-sensory, feedback-
rich processes through which usefulness and ease of use translate into learning, and the second
to the conditions (reliable infrastructure, training, and support) that determine whether ease of
use is achieved in practice. The qualitative strand therefore does more than illustrate the
statistics; it specifies the mechanisms and boundary conditions that govern when, and why,
multimedia integration succeeds.

4.6. Experimental Validation
The quasi-experiment provided performance-based confirmation of the survey and interview
findings. As shown in Table 5 and Figure 2, the experimental group taught through the study's
framework significantly outperformed the control group on all three outcome measures.
Technical-performance scores were higher in the experimental group (M = 84.18, SD = 4.78)
than in the control group (M = 73.56, SD = 4.63), t = 7.98, p < 0.001. The pattern held for
theoretical knowledge (M = 80.36 vs 70.32; t = 8.76, p < 0.001) and creative interpretation (M
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= 90.12 vs 80.32; t = 7.57, p < 0.001), with ANOVA corroborating each comparison. Students
in the experimental condition also rated their learning experience more favourably (M = 4.52
vs 3.68 on a five-point scale). The consistent advantage across technical, theoretical, and
creative domains indicates that the benefits of multimedia integration extend beyond
engagement to measurable learning gains.

Table 5. Experimental versus control group performance

Measure Experimental M
(SD) Control M (SD) t p

Technical performance 84.18 (4.78) 73.56 (4.63) 7.98 < 0.001

Theoretical quiz 80.36 (4.89) 70.32 (4.83) 8.76 < 0.001

Creative interpretation 90.12 (5.29) 80.32 (4.75) 7.57 < 0.001

Feedback rating (1–5) 4.52 (0.51) 3.68 (0.48) n/a n/a

Note. n = 25 per group; Grade 10 students. ANOVA confirmed all comparisons (p < 0.001).

Figure 2. Performance comparison between experimental (MIMDE) and control groups; error bars show ±1 SD

5. Discussion
5.1. Interpretation of Findings
The convergence of survey, interview, and experimental evidence yields a coherent account of
how multimedia technology improves dance education. All four technology categories
enhanced both perceived usefulness and perceived ease of use, and these perceptions partly
mediated their effect on learning outcomes, while significant direct paths remained. In other
words, technology improves dance learning in large part because students and teachers find it
useful and easy to use, though its benefits are not exhausted by these perceptions alone. This
finding extends the Technology Acceptance Model into arts education and confirms its
explanatory power in a discipline whose physical and expressive demands might have been
expected to limit the model's relevance (Davis, 1989; Venkatesh & Bala, 2008).

A notable result is the primacy of perceived ease of use over perceived usefulness in predicting
outcomes (β = 0.532 vs 0.347). In a discipline where attention must remain on the body and
the movement, tools that impose a low cognitive and operational burden free learners to
concentrate on learning rather than on the technology itself. The qualitative data reinforce this
interpretation: where tools were intuitive, students engaged deeply; where they were unreliable



International Journal of Social Science and Applied Technology
Vol. 2, No. 2, pp. 1–15, 2026

Online ISSN: 3068-2673

Copyright©2026 The Author(s). 12
Published by the Colorado Social Science Research Academy, Denver, Colorado, USA.
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

or unfamiliar, frustration and underuse followed. The demographic patterns add nuance: novice
learners and students with greater technological familiarity derived the most benefit, implying
that usability and prior fluency jointly determine impact. These results align with prior work
emphasising user perception in successful educational-technology implementation (Aguilera-
Hermida et al., 2021).

The strength of the present account lies in the convergence of its three strands. The survey
established that the relationships hold across a sizeable and diverse student sample; the
interviews and focus groups explained the mechanisms behind those relationships, showing
how engagement, multi-sensory learning, and real-time feedback operate in practice while
surfacing the technical and training obstacles that the statistics alone could not reveal; and the
experiment demonstrated that these dynamics translate into measurable performance gains
under controlled comparison. Where the quantitative findings risk appearing abstract, the
qualitative voices ground them in lived experience, and where the qualitative accounts risk
appearing idiosyncratic, the experiment confirms their generality. This triangulation lends the
conclusions a robustness that any single method would not provide, and it positions the
resulting framework on firmer evidential ground than the largely qualitative prior literature.

5.2. The Multimedia Integration Model for Dance Education (MIMDE)
Synthesising the evidence, the study proposes the Multimedia Integration Model for Dance
Education (MIMDE), an empirically validated framework that operationalises how multimedia
technology should be integrated into dance instruction. In MIMDE, the four technology
categories function as instructional inputs whose influence on learning outcomes is channelled
in large part through perceived usefulness and ease of use. Each category plays a distinct but
complementary role. Interactive learning software and platforms serve as a gateway to
engaging, self-paced practice, using simulation and immediate feedback to connect cognitive
understanding with physical execution. Online learning resources and learning management
systems provide the connective infrastructure for blended and collaborative learning, allowing
teachers to curate content, assign and assess work, and extend instruction beyond the studio
while tracking individual progress. Mobile and smart technologies supply flexibility, enabling
continuous practice across locations and time constraints and familiarising students with the
digital tools increasingly central to the contemporary dance profession. Immersive
technologies create realistic scenarios that strengthen spatial awareness, support choreographic
experimentation, and make complex movement tangible, particularly for kinaesthetic learners.

Two features distinguish the model. First, it foregrounds the teacher's role: because impact
depends on perception, educators must actively demonstrate the usefulness of each tool and
deliberately prioritise usability to lower the barriers to adoption. The model thus reframes
integration as a pedagogical act rather than a procurement decision. Second, it specifies how
the principles translate into everyday teaching: beginning lessons with brief demonstrations of
a tool and its purpose, guiding students step by step through new features, applying technology
in live practice so its utility is experienced first-hand, integrating real-time feedback to
reinforce that utility, and inviting reflective discussion of students' experiences. Used together,
and in balance with the human interaction that remains essential to dance, these practices make
multimedia a seamless and beneficial part of the learning process. The quasi-experiment offers
direct evidence that instruction designed on these principles outperforms conventional methods
across technical, theoretical, and creative outcomes.
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5.3. Theoretical and Practical Implications
Theoretically, the study contributes a context-specific extension of TAM to dance education,
demonstrating partial mediation by perceived usefulness and ease of use and the conditioning
role of demographic factors, particularly technological familiarity and experience level. By
showing that the model's core constructs retain their explanatory power in a physically and
expressively demanding art form, it broadens the boundary conditions under which TAM has
been validated. The study also supplies the quantitative, outcome-linked evidence that the
literature has lacked, complementing predominantly qualitative prior work and offering a
replicable template for investigating technology integration in other arts disciplines and cultural
settings.

Practically, the findings guide several stakeholders. Educators should select tools that are
demonstrably useful and, above all, easy to use, and should invest in modelling their value to
students rather than assuming that access alone will drive uptake. School administrators and
policymakers should fund not only hardware but also the sustained professional development
and technical support that the qualitative data identified as decisive; without reliable
infrastructure and adequately trained teachers, even well-chosen tools are underused.
Curriculum designers should embed technology and digital literacy into dance programmes in
ways that remain flexible enough to accommodate emerging tools and that cater to learners of
differing experience and proficiency. For developers, the salience of ease of use signals that
usability, not feature richness alone, should drive the design of dance-education technology.
Collectively, these implications point toward a coordinated effort (spanning teaching,
investment, curriculum, and design) to realise the potential of multimedia technology in dance
education.

6. Conclusion, Limitations, and Future Research
This study examined how multimedia technology integration affects dance learning outcomes
among high-school students in Beijing, using a mixed-methods design grounded in the
Technology Acceptance Model. Structural equation modelling showed that interactive
software, online resources and learning management systems, mobile and smart technologies,
and immersive technologies all enhanced perceived usefulness and perceived ease of use,
which partly mediated their positive effects on dance learning outcomes; perceived ease of use
was the stronger determinant. Thematic analysis illuminated the engagement, challenges,
multi-sensory benefits, and pedagogical innovations that accompany integration, and a quasi-
experiment confirmed that instruction designed around the proposed Multimedia Integration
Model for Dance Education produced significantly better technical, theoretical, and creative
outcomes. The principal contribution of the work is twofold: it establishes, with quantitative
and experimental evidence, that multimedia technology improves dance learning chiefly
through the perceptions it engenders, and it consolidates that evidence into a usable framework
for practice. Together, these findings advance both theory and practice in the modernisation of
arts education, while affirming that technology is most effective when it serves, rather than
supplants, the embodied and relational core of dance.

Several limitations qualify these conclusions. The study is situated within four Beijing high
schools, so its distinctive socio-cultural and policy context may limit generalisability to other
regions or systems. The technologies examined, though wide-ranging, do not exhaust the
rapidly evolving landscape of educational tools, and the pace of technological change means
findings should be read within their temporal context. The reliance on self-report for the survey,



International Journal of Social Science and Applied Technology
Vol. 2, No. 2, pp. 1–15, 2026

Online ISSN: 3068-2673

Copyright©2026 The Author(s). 14
Published by the Colorado Social Science Research Academy, Denver, Colorado, USA.
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

and the modest size and one-month duration of the experiment, also warrant caution. Future
research should pursue longitudinal designs to assess the durability of the observed gains,
examine effects across more diverse populations and cultural settings, and investigate emerging
technologies such as artificial intelligence and machine learning, whose capacity for
personalised learning could further transform dance pedagogy. Comparative studies across
contexts would, in addition, test the broader applicability of the MIMDE framework.
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