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Abstract 

Despite global advances in digital pedagogy, structured professional development that integrates technology into martial arts 

instruction remains scarce. Grounded in the Technological Pedagogical Content Knowledge (TPACK) framework, this 

explanatory sequential mixed-methods study examined the self-described TPACK proficiency of Wushu teachers and the 

specific proficiency gaps they experience in practice. A researcher-developed questionnaire was administered to a random 

sample of Wushu teachers, and ten of them were subsequently interviewed. Quantitative findings indicate that teachers are 

generally proficient across all three TPACK domains (overall M = 2.98, SD = 0.26), with Content Knowledge ranking highest 

(M = 3.01) and Technological Knowledge lowest (M = 2.96). Qualitative findings, however, revealed three concrete gaps: 

limited use of mobile and wearable technologies, absence of standardized tools for performance assessment, and inadequate 

understanding of biomechanics and physical conditioning principles. The study concludes that Wushu teachers possess strong 

mastery of technique and instructional strategy but require targeted development in technology integration, objective 

assessment, and the science of movement. A four-module ITM-Wushu (Integrated TPACK Training Model for Wushu 

Teachers) is proposed to address these gaps. Implications for teacher education and suggestions for future research are 

discussed. 

 

Keywords: TPACK, Wushu, Martial Arts Education, Technological Literacy, Performance Assessment, Biomechanics, 

Professional Development. 

 

I. INTRODUCTION 

 
 Background of the Study 

In the digital age, the development of teachers’ 

Technological Pedagogical Content Knowledge (TPACK) 

has evolved from being merely desirable to becoming an 

essential expectation within the Chinese educational 

system. The Ministry of Education of the People’s 

Republic of China has highlighted that advancements in 

education are closely linked to the integration of 

information and communication technologies. The 

national framework Educational Modernization of China 

2035 promotes the strategic adoption of modern 

technologies as a means to accelerate educational reform, 

expecting educators to integrate technological tools into 

instruction and transform traditional learning approaches. 

 

Wushu, as a traditional Chinese martial art, embodies 

both a form of physical training and a rich cultural 

heritage. It is a holistic discipline that engages the entire 

body, keeping practitioners active while fostering the 

development of strength, flexibility, coordination, speed, 

and balance. As a practice-oriented sport, however, Wushu 

instruction has historically relied on demonstration, 

imitation, and repetitive practice — modes that, while 

effective for skill acquisition, tend to oversimplify 

learning and can lead students to rely on rote memorization 

of movements rather than developing a deeper 

understanding of their underlying principles. 

 

Contemporary research has increasingly emphasized 

the value of digital technology in modernizing Wushu 

instruction. Wang (2022) demonstrated that modern 

information technology enriches Wushu teaching methods 

and increases student engagement. Multimedia technology 

can deconstruct intricate Wushu movements, enabling 

students to learn progressively according to established 

routines, levels, and rules. Chen (2024) argued for 

continuous innovation in instructional approaches so that 

learners develop not only technical proficiency but also an 
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appreciation of traditional cultural values. The “Internet 

Plus” model, in particular, has been identified as a 

promising approach for integrating online and offline 

resources into martial arts education. 

 

Despite these advantages, many Wushu instructors 

remain underprepared to use digital tools effectively. 

Existing studies tend to focus on technology adoption or 

on specific technical interventions, while the professional 

competence of the teachers who deliver this instruction — 

and the gaps they experience when trying to integrate 

technology, pedagogy, and content — has received 

comparatively little attention. 

 
 Problem Statement 

Despite Wushu’s dual role as both a sport and a 

cultural heritage, its teaching in many institutions 

continues to rely on conventional, demonstration-based 

modes. The rapid development of digital platforms, 

augmented reality, and hybrid teaching models has created 

both opportunities and pressures for Wushu educators. A 

persistent concern in the literature is the need to strengthen 

teachers’ competence in integrating technology into 

subject-specific instruction. Yet, to date, no structured, 

TPACK-grounded training plan exists for Wushu teachers 

in the country. This study therefore addresses the 

challenge of how Wushu educators can be supported to 

integrate technology into their teaching in ways that are 

pedagogically sound and content-appropriate. 

 

 Purpose of the Study 

This study examines the TPACK proficiency of 

Wushu teachers and identifies the specific proficiency 

gaps they experience, with a view to proposing a TPACK-

based training plan tailored to martial arts education. 

 

 Research Questions 
The study sought to answer the following questions: 

 

 How do Wushu teachers describe their level of 

proficiency in terms of technological, pedagogical, and 

content knowledge? 

 What are the identified TPACK proficiency gaps of 

Wushu teachers? 

 What TPACK-based training plan may be 

recommended for Wushu teachers in martial arts 

education? 

 

 Significance of the Study 

This study is significant in that it addresses the 

critical need to modernize Wushu instruction through 

evidence-based professional development. Its findings are 

expected to benefit teachers by clarifying their 

development needs, institutions by informing training 

design, and the broader field of martial arts education by 

extending the TPACK framework to a practice-oriented 

discipline in which it has rarely been applied. 

 

 

 

II. LITERATURE REVIEW AND 

THEORETICAL FRAMEWORK 

 

The TPACK framework, introduced by Mishra and 

Koehler, extends Shulman’s Pedagogical Content 

Knowledge (PCK) by incorporating technology as a core 

component of teacher knowledge. It posits that effective 

technology integration requires the intersection of three 

primary domains: Technological Knowledge (TK), 

Pedagogical Knowledge (PK), and Content Knowledge 

(CK), together with their four interacting components — 

TPK, TCK, PCK, and the integrative TPACK. Joshi 

(2023), in a systematic review, confirmed a positive 

association between TPACK and teachers’ self-efficacy, 

while Tondeur et al. (2021) provided structural-equation-

modeling evidence for the internal coherence of the 

TPACK construct within teacher education. 

 

In subject-specific contexts, TPACK has been widely 

used to examine how teachers integrate digital tools into 

instruction. Fabian et al. (2024) investigated the inherent 

structure of TPACK from a subject-specific angle using 

test-based instruments, supporting its applicability beyond 

general education. In martial arts and physical education, 

however, the literature remains focused on the 

technologies themselves — virtual reality (Pu & Yang, 

2022; Witte et al., 2025), augmented reality training 

modules (Ramdhan & Asoka, 2021), and online or 

“Internet Plus” teaching models (Feng & Huang, 2024; 

Sun, 2023) — rather than on the professional competence 

of the teachers delivering them. 

 

Martial arts instruction is inherently practice-

oriented and performance-based. Effective assessment 

therefore requires clear criteria for form, technique, and 

execution. Yet studies of performance evaluation in 

martial arts consistently point to subjectivity and the 

absence of standardized rubrics. Schildkamp (2021) 

emphasized the importance of data-based decision-making 

and the use of consistent assessment tools in improving 

educational practice. Similarly, biomechanical and 

conditioning principles — balance, coordination, power 

generation, flexibility, and injury prevention — are 

increasingly recognized as essential to the science of 

movement in sport, including Wushu (Li et al., 2024; 

Ward et al., 2021). 

 

The present study is situated at the intersection of 

these strands. It applies the TPACK framework to Wushu 

instruction not as a vehicle for promoting a particular 

technology, but as an analytical lens for understanding 

teachers’ perceived competence and the concrete gaps 

between that competence and the demands of 

contemporary, technology-enhanced practice. 

 

III. METHOD 

 

 Research Design 
This study adopted an explanatory sequential mixed-

methods design. Quantitative data were collected first 

through a survey questionnaire to establish the overall 

proficiency profile of Wushu teachers. These results then 
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informed the development of interview questions, and 

qualitative data were collected through semi-structured 

interviews to explain and elaborate upon the quantitative 

trends. 

 

 Participants and Sampling 
Participants were Wushu teachers selected through 

random sampling. The survey was administered to the 

sampled teachers, and ten (10) teachers were purposefully 

selected from among them for interviews on the basis of 

their educational background and teaching experience. 

The findings, conclusions, and recommendations of this 

paper are applied only to the population of the respondents 

and should not be generalized beyond it. 

 

 Instrument 
A researcher-developed questionnaire was used, 

composed of four parts: (I) teacher profile, (II) 

Technological Knowledge, (III) Pedagogical Knowledge, 

and (IV) Content Knowledge. A four-point Likert scale 

was employed (4 = Very Proficient, 3 = Proficient, 2 = 

Somewhat Proficient, 1 = Not Proficient). Prior to full 

implementation, the instrument underwent pilot testing to 

establish its validity and reliability. 

 

 Data Collection and Analysis 

In the quantitative phase, descriptive statistics — 

means and standard deviations — were used to describe 

the proficiency level of teachers across the three TPACK 

domains. In the qualitative phase, responses to semi-

structured interview questions were analyzed thematically 

to identify recurring proficiency gaps. The two phases 

were then integrated in the reporting stage to yield a 

comprehensive interpretation of the findings. 

 

 Ethical Considerations 
The study complied with ethical research standards. 

Permission to conduct the study was sought from the 

relevant institutions, and participants were informed of the 

purpose of the research. Participation was voluntary and 

the data were treated confidentially. 

 

IV. RESULTS 

 

The findings are presented in two parts, 

corresponding to the research questions. The first reports 

the proficiency level of Wushu teachers across the three 

TPACK domains; the second reports the proficiency gaps 

identified through interview. 

 

 Proficiency Level of Wushu Teachers 

Table 1 summarizes the proficiency level of Wushu 

teachers across the three domains. The overall mean was 

M = 2.98 (SD = 0.26), interpreted as Proficient. Among 

the three domains, Content Knowledge ranked highest (M 

= 3.01), followed by Pedagogical Knowledge (M = 2.99) 

and Technological Knowledge (M = 2.96). The minimal 

differences among the means suggest a relatively balanced 

development of competencies. 

 

Table 1 Proficiency Level of Wushu Teachers 

Domain Indicators Mean SD Descriptive Interpretation 

Technological Knowledge (TK) 10 2.96 0.26 Proficient 

Pedagogical Knowledge (PK) 10 2.99 0.25 Proficient 

Content Knowledge (CK) 10 3.01 0.25 Proficient 

Overall 30 2.98 0.26 Proficient 

Note. Scale: 3.26–4.00 = Very Proficient; 2.51–3.25 = Proficient; 1.76–2.50 = Somewhat Proficient; 1.00–1.75 = Not 

Proficient. 

 

The results indicate that teachers are well grounded 

in the foundational use of digital platforms and in 

interactive, practice-based teaching strategies. However, 

the lowest-rated indicators were consistently those 

involving mobile applications, wearable technologies, and 

the use of performance data — pointing to a measurable 

gap between general technological competence and the use 

of specialized tools. 

 

 Identified TPACK Proficiency Gaps 

The qualitative phase, based on interviews with ten 

Wushu teachers, revealed three major proficiency gaps. 

These are summarized in Table 2 and elaborated below. 

 

 

 

 

Table 2 Identified TPACK Proficiency Gaps 

Identified Gap Key Themes 

Use of mobile applications or wearable 

technologies 

Limited technological literacy; insufficient training and confidence; 

difficulty applying tools within training routines 

Assessment of learners’ Wushu 

performance 

Absence of standardized assessment tools; subjectivity in performance 

evaluation; difficulty with multi-criteria assessment 

Understanding of physical and 

biomechanical concepts 

Limited knowledge of biomechanics; insufficient understanding of 

strength and power development; gaps in flexibility and injury prevention; 

limited grasp of balance, coordination, and power principles 

 

First, participants demonstrated minimal familiarity 

with mobile applications and wearable technologies for 

tracking performance, and expressed low confidence in 

using them. Second, they lacked structured rubrics and 

standardized scoring systems, relying instead on personal 

judgment and observational feedback. Third, participants 
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showed limited understanding of biomechanics and 

physical conditioning — including force generation, 

flexibility development, injury prevention, and the 

principles of balance, coordination, and power. Across all 

three gaps, participants emphasized the absence of formal 

training as a contributing factor. 

 

V. DISCUSSION 

 

The quantitative findings reveal that Wushu teachers 

demonstrate an overall proficient level of competence 

across TK, PK, and CK. This aligns with studies 

emphasizing the growing importance of digital 

competence among educators in the post-pandemic era. 

The relatively high ratings for interactive and practice-

based teaching strategies are consistent with the work of 

Trust and Whalen (2021), who emphasized that effective 

teaching requires more than mere tool familiarity. 

Teachers in this study are clearly capable of applying 

general digital tools and of adapting instruction to diverse 

learners. 

 

The qualitative findings, however, qualify this 

overall picture. They reveal specific gaps—in the use of 

mobile and wearable technologies, in the development of 

standardized performance assessment tools, and in the 

understanding of biomechanics and physical conditioning 

principles—that are masked by the broadly positive 

quantitative profile. This distinction between perceived 

proficiency and actual instructional challenges is 

theoretically important: a teacher may rate herself as 

“proficient” in technology while remaining unable to 

apply specialized tools in a practice-oriented discipline 

such as Wushu. The finding echoes Tondeur et al. (2021), 

who noted that teachers are generally more proficient in 

basic ICT use than in the pedagogical integration of 

technology. 

 

The gap in assessment is particularly consequential. 

In a performance-based discipline, the absence of clear 

criteria undermines both the fairness of evaluation and the 

quality of feedback that learners receive. Participants’ 

reliance on observational judgment corroborates 

Schildkamp’s (2021) observation that data-based, 

standardized approaches to assessment remain 

underdeveloped in many educational settings. Similarly, 

the limited understanding of biomechanics and 

conditioning principles points to a need for professional 

development that connects movement science to the 

teaching of Wushu techniques—a connection emphasized 

by Li et al. (2024) and Ward et al. (2021). 

 

Taken together, the findings imply that Wushu 

teachers possess strong mastery of Wushu techniques and 

instructional strategies but require further enhancement in 

applying technological tools, conducting objective 

assessments, and explaining scientific movement 

principles in practice. Professional development, 
therefore, should be targeted rather than general, and 

should be grounded in the actual intersection of 

technology, pedagogy, and content that the TPACK 

framework describes. 

VI. A TPACK-BASED TRAINING PLAN 

FOR WUSHU TEACHERS 

 

On the basis of the findings, this study proposes the 

ITM-Wushu (Integrated TPACK Training Model for 

Wushu Teachers). The model is grounded in the TPACK 

framework and aims to enhance teachers’ Technological, 

Pedagogical, and Content Knowledge through structured 

professional development. Its overall goal is to integrate 

digital technologies, assessment literacy, and the science 

of movement into Wushu instruction. 

 

 Specific Training Objectives 

At the end of the training, Wushu teachers will be 

able to: 

 

 Use mobile applications and wearable technologies for 

tracking Wushu performance; 

 Develop standardized rubrics for assessing Wushu 

skills; 

 Apply biomechanics principles in teaching Wushu 

movements; 

 Integrate technology into performance assessment; 

 Design technology-enhanced Wushu lessons; and 

 Interpret performance data to improve learner 

outcomes. 

 

 Core Training Modules 

The training plan consists of four modules, each 

addressing one of the gaps identified in the study: (1) 

Mobile and Wearable Technologies for Performance 

Tracking; (2) Standardized Assessment and Rubric 

Design; (3) Biomechanics and Physical Conditioning for 

Wushu; and (4) Integrating Technology into Lesson 

Design and Delivery. The modules are designed to be 

delivered through a combination of workshops, 

demonstrations, hands-on training, microteaching, 

collaborative learning, and coaching and mentoring. 

 
 Monitoring and Evaluation 

The effectiveness of the training plan should be 

evaluated through pre- and post-training assessments of 

teachers’ TPACK competence, classroom observation, 

and analysis of lesson artifacts. Monitoring will focus on 

teachers’ confidence and actual use of the tools and 

practices introduced in each module. 

 

VII. CONCLUSION 

 

This study set out to examine the TPACK proficiency 

of Wushu teachers and to identify the gaps that limit their 

integration of technology, pedagogy, and content. The 

findings show that teachers are generally proficient across 

all three domains, yet face concrete challenges in using 

mobile and wearable technologies, in assessing 

performance objectively, and in applying biomechanical 

and conditioning principles. These findings support the 

need for a TPACK-based professional development model 

tailored to martial arts education. The proposed ITM-

Wushu model offers a structured response to these needs 

and may serve as a foundation for future, intervention-
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based research that evaluates its impact on teaching 

practice and learner outcomes. 
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