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Abstract: It is in the nature of the digital transformation of dance education as a fundamental 
reconstructive imperative and not superficial use of technology. The systematic review considers the way 
in which artificial intelligence and motion capture technologies are transforming the talent development in 
performing arts education by evaluating 13 peer-reviewed studies. Based on the case studies of China, 
India, Singapore, Europe, and North America, such as the DSTEVF system, ReAL-T platform, Smart 
Steps framework, WhoDo project, and Moveally AI platform, this paper explores technical architectures, 
education results, and policy frameworks to regulate the technology integration. Results show that AI-
motion capture technologies influence positively dance performance and self-efficacy (moderate to 
substantial effects), but provoke serious issues of preservation of embodied knowledge, transformation 
of professional identity of the teacher and equity of access. The analysis has a value to educational 
theory by re-conceptualizing the body-technology relation of postdigital pedagogy, and also provides 
comparative policy information to institutions that must make their way through this change.
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1. Introduction

1.1. The Digital Imperative in Performing Arts Education

The history of technology in dance pedagogy can be seen as a kind of slow uptake 
with a series of discontinuities, which are transformative. Since the introduction of the 
mirror in the ballet studios of the seventeenth century, with every new technology, new 
concerns about authenticity and presence were raised which were later incorporated 
into the increased pedagogical repertoires (Calvert et al., 2005). Similarly, but 
qualitatively different, the modern moment offers a challenge of its own: the affordability 
of motion capture, pose estimation in real-time and generative artificial intelligence 
offers circumstances of fundamental, not superficial change, what this paper which 
calls reconstruction in order to highlight the fact of systemic reconfigurability and not 
technological superimposition.

The COVID-19 served as a forcing factor and necessitated quick digitalization, 
revealing some vulnerabilities, as well as unforeseen affordances, in the spatial 
contingencies of dance education (Heyang & Martin, 2021). Up to 15 percent of 
students online learning dance reported posture-related issues that were possible 
due to the unstable or delayed feedback during virtual classes, and resulted in the 
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subsequent effects on motivation, physical safety, and learning outcomes (Parrish, 
2016). However, the same crisis also opened opportunities: students were able to 
interact with professional teaching beyond the borders of different locations, train 
their skills with the help of structured feedback outside the normal school hours, 
and acquire metacognitive skills by visualizing their processes on the basis of data.

Modern imperatives of educational reconstruction at act both on the same registers, 
concurrently. The need to satisfy economic requirements contributes to the demand of 
scalability and differentiated products in competitive educational markets. The decline 
of institutional participation in formal dance education in most parts of the world due 
to demographic shift and alteration in leisure trends has heightened the institutional 
challenge of making dance more attractive and more accessible. The motor learning 
neuroscience research has confirmed contribution of feedback based on feedback 
mechanisms, instantaneous, particular and practical, that can be implemented by 
technology at a large scale (Sigrist et al., 2013). Probably the most radical aspect of 
the digital native generation is its expectations of personalization, immediacy, and 
multimodal interaction that the traditional models of pedagogy cannot meet.

1.2. Problem Statement

The classical patterns of dance teaching, regardless of their outstanding artistic 
results, have systematic restrictions, which inhibit the cultivation of talents in large 
quantities. Although the master-apprentice relationship can be effective (be essential) 
in terms of the transmission of subtle embodied knowledge based on the prolonged 
proximal contact, it is highly dependent on the presence of specialist practitioners 
whose distribution is uneven across space and whose numbers are decreasing in some 
of the traditional forms (Shi & Kim, 2025). In traditional contexts, feedback is always 
intermittent and subjective as limited by the perception capacity of the instructor and 
the amount of attention that he/she has. Students in normal studio setting also get 
the corrective input in the classroom sessions, and between sessions, the practice 
goes on without guidance, whereby the errors become ingrained in students, therby 
reducing the effectiveness of the process of learning a particular skill (Dearborn & 
Ross, 2006).

The gap in talent development is practiced in quantifiable dimensions. A survey 
research on more than 300 Bharatnatyam dancers aged between 18 and 45 years 
found out that 97% of them had major learning gaps, and 92% stopped daily practice 
as they aged because of spreading geographically, career, and family (Ayush Kumar, 
2021). This set of patterns indicates that the traditional models of pedagogy, though 
effective in allowing people able to maintain engagement, cannot fit the life situations 
of most of the potential learners. High-quality teaching continues to be a privilege in 
terms of social economic background and location, a system that perpetuates disparities 
in opportunity that do not comply with suggested promises of educational equity.

1.3. Research Objectives and Contribution

The main aim of the research is to investigate the possibility to rebuild dance 
education with the systematic use of artificial intelligence and motion capture 
technologies and especially with references to the potential impact on the emerging 
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talent development. The objective includes three sub-goals: technical, studying how 
AI-motion capture technologies operate and what they can accomplish; pedagogical, 
studying how these strengths can be programmed to facilitate learning; and 
philosophical, questioning how the embodiment, knowledge, and artistic formation 
concepts will be reconfigured through the introduction of technology.

Nevertheless, this research contributes to the existing literature in there folds. 
Firstly, the study contributes to the body of knowledge regarding relations between 
technologies embodiment and the teaching of performing arts by getting beyond 
absolute oppositions of human and machine to embrace hybrid forms of embodiment, 
which complement instead of negate human abilities. Secondly, it empirically presents 
evidence on AI-motion capture effectiveness synthesized in a systematic manner, 
which is one of the gaps in the generalized knowledge that have hindered evidence-
based policymaking. Thirdly, it provides advice to institutional leaders, educators, 
and policymakers on issues of technology integration decisions, formed not by 
technological determinism or nostalgic opposition, but by critical analysis.

2. Literature Review

2.1. Theoretical Foundations: Embodiment, Technology, and Learning

The AI-motion capture integration in dance education is the field of work that 
needs the synthesis of various disciplinary traditions, each of which introduces 
its own conceptual resources and methodological orientations into the field. The 
philosophical background of embodied cognition theory is the most direct one, and 
it is focused on the idea that cognitive processes are based on the experiences 
related to the body and sensorimotor interactions with the surrounding environment 
(Wilson & Foglia, 2011). In the field of dance education, the viewpoint legitimizes the 
primacy of physical practice but also gives some indication on how the technological 
extension of perceptual-motor abilities will assist in the learning process. The point 
that has been made critically is that embodiment does not resist technology, but is 
invariably technologically mediated, be it in the prosthetic technology of footwear 
and costume, the architectural technology of studio design, or the technologies of 
representation of notation and recording.

Embodied cognition in dance research can show that it forms neural pathways 
that facilitate both physical and abstract learning (Shapiro, 2019). The neuroscientific 
underpinning has direct implications in the design of technologies: successful 
technologies need to make the body of the learner the subject of embodied intelligence 
as opposed to viewing the body as an object to be analyzed. The web-based motion 
capture system presented by Wang and Wu (2025) openly relates to the idea of 
embodied cognition, which determines feedback mechanisms, and promote the 
learning process through the process of iteration, based on the experience of the 
body and real-time feedback.

2.2. Mobile Technology in Dance Training

Mobile technology in dance training in this case is primarily referring to small, 
portable ones that students already possess, which include phones and tablets. 
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Its purpose is straightforward, to apply them in order to improve technique and 
performance by filming movement, visualising it and correcting it (Alexander, Boehm 
& Glen, 2023). Thus, the most topical work tends to revolve around video-based 
feedback and correction tools, which can be properly incorporated into studio 
practice. Numerous projects in dance education have tried to involve the use of video 
in the studio as a means of learning. A lot of these were also aimed at enhancing 
the student engagement and building up their reflective strengths. Nevertheless, 
one theme that has continued to emerge in this respect is that dance education 
has lagged behind other disciplines in the uptake of educational technology. This 
brings a question to the fore: Is it due to the lack of technical support by teachers 
(time or resources)? Other research demonstrates a labor-intensive process of 
the consumption of digital media (Hsu, 2016; Liu, 2025; Songni, Rahim & Siyuan, 
2024). It may be a tedious task to prepare, organise and manage video files prior to 
attending a class. The instructors should also possess a certain degree of familiarity 
with the tools; otherwise, technology will only serve as a distraction, as opposed to a 
support. Conversely, we also have witnesses that tablets may be quite useful when 
it comes to demonstrations, playback and practice. It can be fast and trustworthy to 
record and gather a clip of short video recording that is necessary when teaching 
in a live movement-based setting (Alexander et al., 2023). Nevertheless, organising 
the video clips is a time-consuming task; however, it has also positive cases. Its 
impediments reoccur in education in general. Teachers might not be well trained.

There is not much time to plan and incorporate technology. Whenever there are 
technical issues, it is not always that it has technical support. What is interesting, 
however, is the fact that long term mentoring may be more effective when compared 
to short term training sessions. With the continuous support of people that are aware 
of the tools, the teachers will be better placed to continue using technology in a 
regular and meaningful way. 

2.3. Motion Capture Technologies in Educational Contexts

The history of motion capture development as a specialized lab instrument to 
educational resources available to everyone follow an impressive path, and change 
the possibilities of implementation. Early optical systems needed to be controlled in a 
rigid environment using several calibrated cameras and reflective markers that were 
placed on the bodies of performers, which were costly and difficult to operate in an 
educational institute. Moroever, the advent of depth cameras, such as, the Kinetec of 
Microsoft, enabled markerless systems, which marked a watershed moment in terms 
of accessibility (Hu, 2024). Such devices could estimate body pose using infrared 
depth map, not requiring specialized clothing, and required less time to set up and 
is less physically constrained.

Modern trends have made access even more democratic. Other motion capture 
systems like Markerless, like the Move AI and QuickMagic, are able to identify the 
most important points on the body. For instance, like a limb or a joint, in a normal 
2-D video and then use them to create a 3-D projection of the body of the performer, 
without the physical markers or suits commonly used in motion capture as depicted 
in Figure 1 (Vargas, 2025). 
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Figure 1: AI-Assisted Motion-Capture Technology.

Source: (Vargas, 2025)

This development not only removes the cost of equipment, but also allows the 
capture of complex movements and stunts much closer to the original, since movement 
restrictions that are caused by the marker attachments are removed. Educational 
access implications are significant: high-precision motion analysis is now possible 
with consumer smartphones, and not special facilities (First Generation). Below 
Table 1 shows the shift in the quality motion analysis (First Generation) to accessible 
computer vision based on smartphones (Fourth Generation).

Table 1: Evolution of Motion Capture (MoCap) Technologies and Systems.

Generation Technology Key Features Accessibility Representative 
Systems

First (1980s-1990s) Optical marker-
based

High precision, 
studio required Extremely limited Vicon, Motion 

Analysis
Second 
(2000s-2010s)

Inertial sensors, 
depth cameras

Portable, no line-
of-sight Moderate XSens, Kinect v1/v2

Third (2010s-present) Depth sensing Markerless, real-
time, low cost Substantial Kinect Azure, 

RealSense
Fourth 
(2020s-emerging)

Computer vision, 
smartphone

Minimal hardware, 
ubiquitous High; universal MediaPipe, 

OpenPose, Move AI

2.4. Artificial Intelligence Applications in Dance Education

Technical architectures of AI systems to dance education embody high diversity 
and a high level of evolution. The GCN-SNN (Graph Convolutional Network-Siamese 
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Neural Network) framework proposed by Xie, Yan and Li (2025) recognizes the 
features of sports dances gestures correctly and help in technical assistance to 
individual training. The model generates a human skeleton graph, GCN extracts 
spatial features of joint nodes and bone connections plus temporal dynamics and 
SNN compares similarity of features across sequences, which has high-precision 
recognition across dance styles.

Other architectures focus on other movement aspects. Li (2025) illustrate that 
their model of combining 3D-ResNet, BiGRU, and graph attention mechanism 
can employ multiple paradigms of neural networks. The 3D-ResNet ethnic dance 
movement recognition model records recognition accuracy of over 95 percent on 
the self-constructed data set and NTU-RGBD60 database of the six China ethnic 
dance styles, which shows cross-cultural applicability when using the right training 
data (Zhen & Keun, 2025).

2.5. Integrated Systems: Case Studies in Global Implementation

The international environment of AI-motion capture integration in dance-related 
education displays a variety of applications depending on the local conditions, 
resources, and priorities of the study. The systematic observation of typical cases 
sheds some light on the general design principles as well as the context-specific 
ones.

The DSTEVF (Dance Skills Teaching, Evaluation, and Visual Feedback) system 
was created by Xu et al. (2025) in China and is one of the most thoroughly reported 
systems that have been empirically validated. This system also includes two parts 
that are integrated: an AI-based classroom teaching and assessment environment 
with motion capture and real-time feedback, and the online learning environment 
that will be available via smartphones and tablets to continue the practice process. 
The classroom environment will be based on an AI based tutor module with motion 
capture based on Kinetic devices, and the results compared with professional teacher 
databases using Dynamic Time Warping algorithms.

The experimental design of DSTEVF was performed in a rigorous way: 40 
students (40) were randomly divided into experimental (n=19) and control (n=21) 
groups, where the same experienced teacher (15+ years) taught them. The DSTEVF-
based strategy also had a positive effect on the dance skill and self-efficacy of the 
students after eight weeks in comparison to the traditional instruction but did not 
demonstrate a significant influence on motivation (Xu et al., 2025). It is important to 
note that students who were relatively more motivated and possessed self-efficacy 
as compared to those with lower levels of these factors enjoyed greater advantages 
of learning through DSTEVF-based learning, which is important in the moderation 
of individual differences.

The ReAL-T (Real-time Augmented Feedback in Learning Tool) system, which was 
created at Nanyang Technological University in Singapore, overcomes the problem 
of validation by making a systematic comparison with expert judgment (Johari & 
Mukherjee, 2026). The twelve adult beginners went through structured training in four 
choreographies producing 96 performances of remembering the choreographies and 
rated by three professional choreographers and the automated mechanism. Findings 
indicated that there was an excellent level of agreement between human experts 
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managing both classes (single-rater ICCs of greater than or equal to 0.85; Kendall W 
of greater than or equal to 0.87) and that high degree of agreement continued when 
ReAL-T was added as extra rater (ICC = 0.84; Kendall W = 0.89).

3. Methodology

3.1. Research Design

The current study used a systematic review research design. Moreover, thematic 
anaylysis was used to assess the role of artificial intelligence and motion capture 
technologies in the process of teaching dance. The PRISMA 2020 framework was 
used to conduct the review and applied to identify, screen, examine; as well as 
synthesize the studied materials. However, the authors of this study did not prefer 
other methods, particularly meta analysis, because the research area on the topic are 
highly heterogeneous in terms of methods, settings, and outcomes of the studies. The 
results were, therefore, thematically synthesised to investigate four major aspects, 
that are, technical effectiveness, educational performance, implementation patterns 
and new paradigms in pedagogy. This design helps to synthesize evidence in a 
systematic and replicable manner and allows the interpretation of regular themes 
and deviations that occur throughout the final sample in a delicate manner.

3.2. Systematic Search Strategy

Systematic searches in five key academic databases (Web of Sciences, Scopus, 
IEEE Xplore, ACM Digital Library and ERIC) were done. The search strategy was 
designed based on four concept groupings, namely dance education, artificial 
intelligence, motion capture, and pedagogy-related terms. The concepts were 
synthesized through Boolean operators to obtain studies that focused on AI-driven 
motion analysis technologies in order to teach and learn dances. A typical search 
query was designed as follows:

(‘‘dance’’ OR ‘‘doing the dance’’ OR ‘‘performing arts’’) AND (‘‘artificial intelligence’’) 
OR ‘‘AI’’ OR ‘‘machine learning’’ or ‘‘ML or deep learning’’) AND (‘‘motion capture’’) or 
‘‘moving analysis’’ or ‘‘pose detect’’ or ‘‘motion detect’’) and (‘‘education or pedagogy’’ 
or ‘‘teaching’’ or ‘‘learning or ‘‘training’’).

The search was conducted to include peer-reviewed journal articles and conference 
proceedings within the year of 2015-2025. Initially, there were no language limitations 
during the search process. To guarantee a wider scope, backward citation searching 
included studies as well as forward citation searching with the help of Google Scholar 
were also done. Also, institutional reports and technical documentation along with 
some grey literature were included when they contained enough methodological 
detail and were directly relevant to educational applications.

3.3. Inclusion and Exclusion Criteria

The search and screening process was controlled by the formulated eligibility 
criteria that were set in advance before the start of the review. Table 2 shows the 
inclusion/ exclusion criteria employed during the screening process.
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Table 2: Inclusion and Exclusion Criteria.

Inclusion Criteria Exclusion Criteria
Peer-reviewed empirical research or substantial 
system description

Purely technical papers without educational 
application

Explicit educational context (formal or informal 
dance training)

Dance generation or performance without 
pedagogical dimension

AI or machine learning component for movement 
analysis or feedback

Publications lacking original data or system 
description

Motion capture or equivalent movement sensing 
technology

Conference abstracts, editorials, or opinion 
pieces

Sufficient methodological detail for quality assessment Studies published before 2015 (except seminal works)
Published in English (2015-2025) Non English Publications

3.4. Study Selection Process

Research selection was conducted using the PRISMA 2020 framework, as shown 
in Figure 2, and in a series of steps to ensure the study process was transparent and 
consistent. At the start point, all the records obtained with the help of database searches 
were first exported into a reference management file and then combined into a single 
dataset. Duplication was done away with before the screening process started.

At the initial screening phase, titles and abstracts were gradually reviewed concerning 
predefined inclusion and exclusion criteria. At this point, studies have been excluded 
where they are clearly irrelevant to dance education, have no educational context, 
are involved with technical system development only and no pedagogical impact, 
or do not involve artificial intelligence, moves motion analysis. The publications that 
seemed to be of possible relevance were marked as being subject to further scrutiny 
in the form of the full-text.

The second stage involved a thorough exploration of the given texts of the remaining 
studies. Full-text articles have been excluded due to lack of enough methodological 
detail, lack of articulation of clear educational application and where the main focus 
was performance generation, entertainment or technical experimentation without 
pedagogical dimension.

Two independent reviewers carried out the review in order to improve on the 
reliability of the process of the screening. The reviews were rated independently by 
each reviewer both at the title/abstract stage as well as the full-text stage. Inefficiencies 
were discussed and solved by comparing them with the already set standards. 
Consensus was arrived at where appropriate.

Inter-reviewer agreement was measured through the percentage agreement 
and measured at the two screening stages. The overall rates of agreement were 
satisfactory all along the review process, and it highlights the transparency and 
uniformity in the implementation of the eligibility criteria. This rigor as an approach 
supported the credibility and transparency of the study selection.

The initial amount of records in the database query was 560. After removing 
the duplicates, 483 distinct records were left to be screened in terms of titles and 
abstracts. Among them, 312 records were eliminated due to irrelevantly obvious. 
Remaining 171 articles were taken to full-text evaluation. The further full text review 
led to eliminating 158 studies that failed to meet eligibility criteria. Thus, 13 studies 
were included into the final study.
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Figure 2: PRISMA 2020 Flow Diagram Showing Study Selection Process.

3.5. Quality Assessment

The quality of the methodology of the studied articles was measured with the 
help of the criteria based on accepted models in educational technology research. 
The appraisal was conducted on four dimensions namely theoretical grounding, 
methodological appropriateness, suitability of outcome measures and transparency 
of reporting.

In the case of quantitative research, risk-of-bias framework based on modified 
research of educational intervention was used. In the case of qualitative studies, 
qualitative checklist was the Critical Appraisal Skills Programme (CASP). Quality 
evaluation was not used as the exclusive decision-making tool to avoid a study; the 
quality ratings benefited the interpretation of results, the argument of evidence in the 
synthesis and the limitation and uncertainty discussion.

3.6. Data Extraction and Synthesis

The data was obtained according to a standard protocol that included the following 
points: the characteristics of the study (author, year, country, and research design), 
the characteristics of the participants (sample size, age group, genre of dances, and 
the level of expertise), the characteristics of intervention (type of technology, duration, 
and mechanism of feedback), the results of the study, and the main findings.

The synthesis involved data extraction of systematic information coupled with 
thematic analysis. Technology-pedagogical integrations of the studies used in the 
analysis were analysed with the help of both deductive and inductive coding. Their 
direct influence on deductive codes wisdom was informed by such theoretical and 
conceptual frameworks as embodied cognition, social constructivism, and postdigital 
pedagogy and policy related considerations, such as equity, cultural authenticity, 
and teacher role. The occurrence of inductive codes due to the analysis of included 



Yue Deng

Foro de Educación, v. 24, n. 2, julio-diciembre / july-december 2026, pp. 553-571.
e-ISSN: 1698-7802

562

studies in detail and the acquisition of context-sensitive elements of implementation 
captured particular features of the implementation.

In this process, technical effectiveness, educational outcomes, and implementation 
practices and pedagogical innovation patterns were identified and sorted using this 
action. The strategy guaranteed that the synthesis was systematic, replicable as well 
as sensitive to variation in contexts across the end sample.

4. Results
In this section, the results of the 13 studies that have passed the inclusion criteria 

in the PRISMA structure are provided. Findings are systematized thematically to 
discuss technical effectiveness, educational performance, patterns of implementation, 
and the new pedagogical paradigms. Only the discussions of the final inclusion are 
drawn ensuring the systematic synthesis of evidence that is replicable.

4.1. Theme 1: Technical Efficacy of Integrated Systems

The accuracy of motion capture has increased exponentially over generations of 
educational systems, and modern versions of motion capture can do tasks which would 
have been impractical ten years ago. Nevertheless, there are considerable differences in 
performance among platforms and conditions of use and should be addressed carefully.

Figure 3: Educational Outcomes Across AI-Motion Capture Systems.

Kinetic-based systems have joint position accuracy within the range of 2-5 centimeters 
under ideal conditions that are sufficient to provide gross feedback of movement but 
restrict analysis of fine-grained techniques (Xu et al., 2025). In modern markerless 
techniques, much better accuracy is reported: the DeepMotion platform of recent studies 
can produce corresponding 3D motion data when fed with video input with accuracy 
sufficient to match optical systems in many tasks. The improvement in similarity of the 
poses in the Wang and Wu (2025) study to 0.866 shows that sub-optimal accuracy could 
be used to achieve meaningful learning gains in case the feedback design is correct.

The ability to execute educational applications in real-time is possible because 
of real-time processing capabilities that cannot be done with delayed analysis. The 
implementation of the DSTEVF system in the classroom necessitates the continuous 
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estimation of poses and the comparison with reference databases as well as the 
generation of visual feedback without any noticeable latency (Xu et al., 2025). This 
with available computing resources is a measure of algorithmic progress made in 
model efficiency. The efficiency in testing and training time, as well as CPU occupancy, 
of the 3D-ResNet-BiGRU model, demonstrates this trend of optimization (Li, 2025).

4.2. Theme 2: Educational Outcomes

The quantified changes in the dance skills report the same positive changes in all 
systems that have been validated as presented in Figure 3. The DSTEVF randomized 
controlled trial showed that dance skills of the experimental group and control group 
significantly differed, and the effect sizes were associated with both practical and statistical 
significance (Xu et al., 2025). The study by Wang and Wu (2025) indicates that the 
estimated similarity improvement between 0.684 and 0.866 as a result of guided feedback 
is 26.6 percent, and the error in the deviation of the joint angle decreases, which is an 
indication of an improvement in movement quality in addition to matching the position. 

Self-efficacymaking seems as stable as skill improvement, and there are implications 
of significance to theory. DSTEVF demonstrated a considerable increase in self-
efficacy and skill development (Xu et al., 2025), which explains that correct and 
instant feedback contributes not only to motor learning but also to the confidence 
of the learner. This is in line with the mastery experience as a major source of self-
efficacy as emphasized by the social cognitive theory. The moderation result, that 
the greater the initial self-efficacy students, the better they benefited suggests that 
there could be Matthew effects and that compensatory design attention was needed.

Figure 4: Learning Trajectories: AI-Motion Capture vs. Traditional Instruction.

Source: (Xu et al., 2025)

The patterns of learning motivation are more complicated. The lack of significant 
motivation effect found by DSTEVF was in contrast to theoretical concerns and other 
studies in the field of educational technology as shown in Figure 4 (Xu et al., 2025). 
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Potential causes are: ceiling effects amongst vocational dance students who are 
already highly motivated; insensitivity of measurement of motivation; or true lack of 
effect where feedback does not contribute to efficiency but only to engagement. The 
motivational elements in the Zhenyu (2025) virtual teaching robot system, tailored 
tasks, challenges, and rewards are a conscious intentional motivation-oriented design, 
but the results of the empirical requirements are yet to be reported.

4.3. Theme 3: Comparative Implementation Patterns

The adoption of technology in the region shows policy, infrastructure and cultural 
differences. The concentrated investment of AI education applications that China has 
done is represented by DSTEVF receiving support in the form of National Natural 
Sciences Foundation of China, which makes it possible to develop the system as a 
whole and conduct a large-scale assessment (Xu et al., 2025). The inclusion of these 
systems in vocational dance training implies the acculturation to the overall goals of 
human capital development, placing dance in the context of creative economy agenda.

The method used in Singapore, such as ReAL-T development in Nanyang 
Technological University, focuses on strict validation and evidence-based practice (Johari 
& Mukherjee, 2026). The administrative approval of a review board and comprehensive 
expertise comparisons indicate the regulatory environment where the emphasis is on 
the research ethics and demonstration of the outcomes. The technology disclosure 
filing shows that it is focused on intellectual property and commercialization avenues.

Figure 5 indicates that developments in the UK involve the Northern School of 
Contemporary Dance exploring the concept of motion capture as a way of making it 
more accessible, and research on Sharing Dance with Older Adults exploring how 
technology can be used to increase participation (Northern School of Contemporary 
Dance, 2025). This is consistent with the larger cultural policy of embracing creative 
inclusivity, but specific AI integration is not as extensive as in Asian settings as 
presented in Figure 5. However, the EU funding of the WhoLoDancE project shows the 
supranational support of cultural heritage-technology integration (Rizzo et al., 2018).

Figure 5: Northern School of Contemporary Dance’s Exploration of Motion Capture.

Source: https://www.nscd.ac.uk/prospectus/

https://www.nscd.ac.uk/prospectus/
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4.4. Summary of Included Studies

Table 3 summarizes the 13 articles that have been included in the systematic review 
according to the geographic location, type of technology, sample and important findings. 
Moreover, Figure 6 also shows the geographical distribution of the studies focued on 
particular countries. Majority of the studies were focused on China followed by the US 
and Singapore. 

Figure 6: Geographic Distribution of Included Studies (N=13).

Table 3: Summary of Included Studies (N=13).

Study Country Technology N Design Duration Key Outcomes

Xu et al. (2025) China Kinect + DTW 40 RCT 8 weeks Skills and self-
efficacy improved

Johari and 
Mukherjee (2026) Singapore Video + AI 12 Validation 4 

choreographies
ICC 0.84 with 
experts

SureshKumar et al. 
(2024) India MediaPipe 30 Applied Single session 93.33% accuracy

Wang and Wu 
(2025) International OpenPose 30 Mixed 6 weeks 26.6% pose 

similarity gain

Li (2025) China 3D-ResNet - Technical - 95%+ recognition 
accuracy

Zhen and Keun 
(2025) China 3D-ResNet - Technical - Cross-cultural 

applicability

Rizzo et al. (2018) EU Optical MoCap 780+ Multi-site 3 years Heritage 
preservation

Atlanta (2024) USA AI Partner - Research Ongoing Collaborative 
improvisation

Zhenyu (2025) China Virtual Robot - Design - Gamified learning
Zhou, Zhao and He 
(2024) China Diffusion - Technical - Digital human 

training
Northern School 
of Contemporary 
Dance (2025)

UK MoCap - Research Ongoing Accessibility for 
older adults

He and Sheng 
(2022) China AI Systems - Review - Comprehensive 

applications

Wang (2024) China VR + AI - Review - Immersive 
technologies
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5. Discussion

5.1. Critical Analysis of Technical Efficacy Claims

Even though the evidence shows that AI-motion capture systems have been able 
to make quantifiable changes in the process of learning dance skills, a more critical 
analysis will uncover the significant weaknesses in the existing validation methods. 
The intensive use of pose similarity measures, though objective and measurable, may 
not be very sensitive to the subtlety defining expert performance. Stylistic models 
of skeletons do not represent the vigor of the spinal mobility that is so articulate in 
African and Afro-diasporic dance or make visible the technical accuracy and cultural 
expertise, as Bench and Elswit (2026) posit. This criticism is highly formal in the 
sense that it does not solely focus on particular genres, but argues that one of the 
consequences of kinematic abstraction is that it flattens the context-dependence of 
meaning inherent in dance movement.

Also, the validation studies utilize short intervention durations mostly between 
one session up to eight weeks. Although the short-term skill benefits can be proved, 
longer-term sustainability of the benefits is poorly studied. Most studies lacked any 
follow-up assessments, and this is why critical questions remain open regarding skills 
retention, the possible addiction to technological feedbacks, and the sustainability of 
AI-aided learning in performance settings that are not related to technology. 

5.2. Reconceptualizing the Body-Technology Relationship

The introduction of AI and motion capture into the sphere of dance education requires 
not only technological implementation but also the re-evaluation of the main ideas: the 
very essence of embodied knowledge, what expertise entails, and how human potential 
and technological expansion should be related to each other. The body-technology 
association of postdigital pedagogy demands a redefining beyond the technophilic 
embrace as well as defensive humanism. The insights of dance phenomenology 
concerning bodily intentionality and motor meaning are critical although they need to 
be generalized to include technologically mediated perception and action.

The danger of the AI-created representations of humans being perceived as a 
shortcut, depriving the individual manifestation of an artist (Vargas, 2025), is real, but 
it is not what technology has to bring about. Embodied interaction systems such as 
LuminAI, which form memories of prior interactions with people Trajkova and Magerko, 
(Atlanta, 2024), are indicative of another way in which technology maintains and 
enhances human expressivity, as opposed to eliminating it. The difference between 
the two systems is in the fact that the systems may be constructed to cooperate or 
to replace each other. The implication of this design philosophy question on the way 
educational technologies are conceived, developed, and implemented is significant.

5.3. Equity and Access: Unexamined Assumptions

Democratization of the markerless motion capture is a story that should be 
questioned. Although systems based on smartphones eliminate barriers in hardware, 
they create new exclusion. High-speed internet, reliable enough to do cloud processing, 
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enough storage and processing capacity on the devices, and the digital literacy to 
use the complicated applications are not evenly spread across the globe. 

Perhaps the most insidious equity problem arises out of cultural prejudice in 
training data. The 95 percent and above accuracy in recognizing ethnic dances (Zhen 
& Keun, 2025) represent relatively stereotyped vocabularies of movement that have 
distinctive stylistic markers, but what about the systems which are underrepresented 
in training datasets. Cultural homogenization, where aesthetics are developed to be 
trained mostly on specific styles that become representative of the universal norms, 
is a risk that needs constant monitoring. The explicit concern with European heritage 
traditions as in WhoLoDancE is one of the possible answers as it incorporates the 
cultural stakeholders into the design procedures, yet this concept needs to be applied 
to all the cultural backgrounds that need technological integration.

5.4. Teacher Role Transformation: Threat or Opportunity

The change of teacher role is perhaps the most discussed aspect of ethics. The 
AI-motion capture system poses the risk of replacing expert judgment, making teachers 
a mere technical operator or doing away with their role altogether. Nevertheless, it 
is empirically observed that reconfiguration is more subtle. Based on the evaluation 
conducted by DSTEVF, AI will no longer keep teachers busy with mechanical error 
correction, as they will have more resources to focus on helping students learn how to 
express themselves emotionally, and shape styles (Xu et al., 2025). This redistribution, 
between repetitive evaluation and teaching at higher levels, can be enriching and not 
degrading to the professional nature of teaching, but it can only be achieved through 
institutional assistance towards role redefinition.

A study of pedagogical knowledge to TPACK-AI framework by 407 teachers in 
Mexico, Colombia, and Chile identified pedagogical knowledge as the most rated 
dimension, which implied that technological integration could enhance but not substitute 
teaching skills (George-Reyes et al., 2026). However, this positive reading should 
be balanced by the fact that the provision of professional development is not always 
present and it can lead to the destruction of expertise instead of its improvement. 
Reduction of teaching skills in AI-enhanced situations cannot be a passive assumption 
of benefits occurring naturally; instead, it needs a conscious policy change.

5.5. Policy Implications and Governance Frameworks

Governance in fast changing technology is a challenge since there exist no templates 
regarding the development of adaptive regulatory environments. The conventional 
methods of regulation, which entail prescribing approved practices by elaborate 
regulations, are incapable of keeping up with the pace of the technology and may end up 
limiting positive innovation. The other methods focus on: the use of principles-grounded 
guidance through the articulation of educational values and ethical commitments and 
the allowance of differing implementation; the iterative mechanism of regulation through 
quick learning and adaptation; and the distributed form of governance through the 
involvement of multiple stakeholders in ongoing control (UNESCO, 2021).

The importance of teacher preparation and constant professional growth turns out 
to be one of the key determinants of implementation. Most educators in the field of 
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dance are not prepared in terms of technical background necessary to work with core 
technical models, and systems with low usage requirements can be adopted with little 
extensive knowledge. Both trends dangerously lead to surface adoption, adopting 
technology without understanding the pedagogical promise. The transformative 
potential that has been found in this review is only achievable through systematic 
professional development that takes into account not only operational competence 
but also the pedagogical design.

5.6. Limitations and Future Research 

There are various limitations of this research paper which limits the level of confidence 
on which one can make the conclusions. Evidence completeness is limited by access 
control to proprietary systems. The claims of performance that are presented through 
commercial platforms are not presented in a methodologically detailed way that can 
be used to verify the claims. Commercial developer research relationships can also 
lead to publication bias on positive results. These limitations are partially covered 
by focusing on independently assessed open-source and academic systems, and 
directly defining uncertainty where commercial assertions are mentioned.

Quickly changing technology introduces obsolescence threat in regard to particular 
system description although the core principles may still be applicable. The dynamism 
of the field, the replacement of depth cameras by systems without markers, the large 
language models allowing the introduction of new modalities of interaction implies 
that discoveries are to be construed as up-to-date snapshots instead of long-term 
characterizations. The future studies should focus on the extended types of longitudinal 
designs to answer these essential questions concerning the long-term effects of education.

6. Conclusion
Digital transformation of dance education is essentially a reconstruction and not 

an addition of relationships between bodies, technologies, spaces, and knowledge 
forms. It is impossible to overestimate the role of AI-motion capture integration as 
the facilitating condition of the innovative talent development, which is not a matter 
of mere efficiency but rather a variety of possibilities. The evidence collected proves 
that properly designed, and implemented systems may lead to significant educational 
value: improvement in skills, improvement in self-efficacy, and efficiency in learning. 
Such advantages do not necessarily follow the presence of technology but lie in the 
hands of pedagogical integration, rigor of validation and contextual adaptation. The 
reconstruction model that has been created here underlines this conditional, hard-
won nature of positive change.

Hypothetical progress in the relations of technologies embodiment is provided by the 
eloquence of how to make AI-motion capture systems conducive to the incorporation 
into the body, instead of alienating the observation. This brings phenomenological 
analysis to postdigital situations and makes design principles philosophically informed. 
The reconstruction idea is relevant to the educational change theory that differentiates 
between the superficial adoption and the systemic transformation.

Systematic synthesis of global implementations offers empirical grounding of 
policy and practice taking into consideration contextual variation and heterogeneity 
of outcome. The synthesis makes evidence based decision-making possible and 
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characterizes uncertainty in a way that is fitting. The comparative framework advocates 
policy learning between settings. Moreover, strategic investment in AI-motion capture 
infrastructure and ethical governance structures should be sought by the institution 
leaders. Only proven systems that have proven educational value should be invested in 
instead of marketing claims. The governance must cover data protection, accountability 
of the algorithms, and fair access at the very beginning. The investment in the area 
of professional development should be equivalent to the investment in the area of 
technology to make sure that there is a pedagogical integration.

Teachers need to develop adaptive skills that allow them to practice as human-AI as 
opposed to defence or blindly. This entails continuous education of what the system is 
capable of and what it cannot do; trial of the integration options; and critical reflection 
on the role played by technological configuration in the educational experience. This 
adaptive learning can be facilitated by professional community development.
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