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Abstract: This study aims to explore the
application of digital technology in middle
school physical education and evaluate its
teaching effectiveness. A mixed-methods
research design was adopted, combining
teaching experiments, questionnaire surveys,
and performance assessments. Two parallel
classes were selected as research subjects,
with the experimental group implementing
digital-aided instruction and the control
group using traditional teaching methods
over a 12-week period. the results indicate
that digital technology significantly enhances
students' learning engagement, motor skill
mastery, and theoretical knowledge
acquisition, providing empirical evidence for
the integration of information technology in
physical education.

Keywords: Digital Technology; Middle
School Physical Education; Classroom
Teaching; Effect Evaluation

1. Introduction

1.1 Research Background and Significance
Digital transformation has reshaped the
operational logic and implementation mode of
modern basic education across global
educational scenarios. Traditional teaching
modes in middle school physical education rely
heavily on teachers’ on-site demonstration and
empirical guidance, with limited means to
capture students’ movement details, physical
state changes and individual learning differences
throughout the teaching process. Such empirical
teaching modes struggle to meet the
personalized and refined development demands
of contemporary middle school physical
education, creating structural bottlenecks for the
high-quality development of school physical
education. The integration of digital technology
provides new technical support and innovative
paths for breaking the limitations of traditional
physical education classrooms.

The penetration of intelligent teaching
equipment, motion capture systems and digital
resource platforms has laid a solid foundation for
the intelligent upgrading of physical education
teaching. Recent educational research focused
on digital teaching innovation has verified the
unique value of technical means in optimizing
teaching procedures and standardizing teaching
evaluation in physical education scenarios.
Sports education practice shows that digital tools
can record students’ sports behaviors and
physical fitness data in real time, realize
quantitative analysis of teaching effects, and
shift physical education teaching from empirical
judgment to data-driven precise teaching.
Research conducted by Zhang confirms that
systematic application of digital technology can
effectively optimize the overall teaching system
of physical education and produce tangible
improvements in classroom teaching quality and
student learning outcomes.
Middle school physical education undertakes
core educational functions of improving
adolescents’ physical quality, cultivating sports
literacy and shaping healthy exercise habits. The
popularization of digital teaching modes in
middle school physical education classrooms can
resolve the problems of single teaching form,
insufficient individual guidance and vague
evaluation standards existing in traditional
teaching. It also adapts to the development trend
of educational digitalization reform and provides
practical reference for promoting the
standardized and intelligent development of
basic physical education.

1.2 Research Questions and Hypotheses
This study focuses on the practical integration
effect of digital technology in middle school
physical education classrooms and explores
practical problems existing in the application
process of digital physical education teaching
modes. Three core research directions guide the
whole research work. The application forms and
feasible implementation paths of mainstream
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digital technologies in middle school physical
education classroom scenarios remain to be
systematically sorted out. The practical influence
of digital teaching modes on students’ motor
skill learning, physical fitness improvement and
classroom learning experience requires empirical
verification. Internal and external factors that
restrict the implementation effect of digital
physical education teaching need scientific
identification and quantitative analysis.
Reasonable research hypotheses are proposed
based on existing research conclusions and
practical teaching experience of digital physical
education. Digital technology assisted teaching
can effectively improve middle school students’
mastery efficiency of sports motor skills and
optimize the accuracy and standardization of
students’ movement performance in physical
education classes. Digital teaching modes can
improve students’ classroom participation state
and learning experience in physical education,
generating positive changes in learning initiative
and sports participation consciousness. The
comprehensive application effect of digital
technology in physical education teaching is
affected by multiple factors including teaching
resource allocation, teacher technical application
ability and student individual acceptance
difference.

1.3 Research Objectives and Contents
This research aims to construct a systematic
application framework of digital technology
suitable for middle school physical education
classroom teaching, and conduct comprehensive
quantitative and qualitative evaluation on the
practical application effect of digital teaching
modes. It explores the practical difficulties and
optimization directions of digital technology
integration in middle school physical education,
so as to provide theoretical support and practical
guidance for the popularization and standardized
application of digital physical education teaching
modes in basic education stages.
The research content covers multiple core
dimensions of digital physical education
research and practice. Theoretical analysis sorts
out the basic theoretical connotation of digital
teaching and summarizes the research progress
of information technology applied in domestic
and foreign physical education teaching.
Practical research focuses on the construction
mode of digital teaching resources for middle
school physical education and the specific

implementation process of digital classroom
teaching. Typical teaching cases are selected to
analyze the practical application value of digital
technology in different physical education
teaching contents. Empirical evaluation analyzes
the differences in students’ learning effects and
teaching satisfaction under traditional teaching
and digital teaching modes, and discusses key
influencing factors of teaching effect differences.

2. Theoretical Foundation and Literature
Review

2.1 Digital Teaching Related Theories
Modern digital teaching theory takes learner-
centered personalized learning as the core
concept, emphasizing that information
technology can break the time and space
constraints of traditional classroom teaching and
build an open and interactive learning
environment for students. Digital teaching relies
on data collection, real-time feedback and
intelligent analysis functions of technical tools to
realize whole-process tracking and quantitative
evaluation of students’ learning behaviors,
which makes up for the defect of one-sided
evaluation results caused by pure empirical
judgment in traditional teaching. The theoretical
system of digital teaching focuses on the deep
integration of technology and curriculum
teaching, rather than simple superposition of
technical equipment and teaching links.
Multiple basic educational theories provide
theoretical support for the development of digital
physical education. Constructivist learning
theory emphasizes that learners complete
knowledge construction through active
exploration and interactive experience in specific
learning scenarios. Digital physical education
classrooms build immersive and interactive
sports learning scenarios through video
demonstration, virtual simulation and real-time
data feedback, which helps students actively
perceive movement essentials and internalize
motor skills. Adaptive learning theory holds that
teaching design should match students’
individual learning characteristics and ability
differences. Digital teaching platforms can
automatically adjust teaching difficulty and
practice intensity according to students’ real-
time learning data, realizing differentiated
teaching for different student groups.
Research by Tan et al. further supplements the
theoretical system of digital physical education
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teaching, pointing out that the effective play of
digital teaching effects depends on the matching
degree among technical tools, teaching
objectives and student cognitive characteristics.
Scientific application of digital technology needs
to follow the teaching rules of physical
education and the physical and mental
development rules of middle school students,
avoiding formalized and superficial technical
application in classroom teaching.

2.2 Research Progress of Physical Education
Informatization
The research and practice of physical education
informatization have experienced multiple
development stages from simple multimedia
auxiliary teaching to intelligent digital teaching
integration. Early research on physical education
informatization mainly focused on the
application of multimedia courseware and video
demonstration technology, using digital
resources to enrich teaching content and
optimize teachers’ on-site demonstration links.
Most research results at this stage verified the
auxiliary value of digital technology in
improving teaching intuition, but lacked in-depth
exploration of individualized teaching and
quantitative teaching evaluation.
With the continuous upgrading of digital
technology, wearable monitoring equipment,
motion capture technology and intelligent
teaching platforms have been gradually applied
to physical education teaching and training
scenarios. Industry research has expanded from
single technical auxiliary teaching to systematic
intelligent teaching mode innovation. Research
by Zhang focused on the application effect of
digital technology in swimming skill teaching
and training, confirming that motion analysis
and video feedback technology can significantly
improve the correction efficiency of sports
movements and shorten students’ skill learning
cycle. Digital technology shows prominent
application advantages in skill standardization
training and sports technical error correction.
Current research on physical education
informatization has entered the stage of whole-
process intelligent management and precise
teaching evaluation. Long and Qu’s research on
intelligent management of sports training shows
that digital big data analysis technology can
realize dynamic monitoring of teaching and
training processes, provide data support for
teaching decision-making and training plan

optimization. An’s research on digital teaching
in vocational physical education also proves that
standardized digital teaching modes can improve
classroom teaching efficiency and solve the
problems of scattered teaching content and
unclear training objectives in traditional physical
education.

2.3 Review of Domestic and Foreign Research
Status
Foreign research on digital physical education
started earlier, with relatively mature research
systems and practical experience. Foreign
scholars focus on the innovative application of
virtual simulation technology, gamified teaching
modes and mobile intelligent terminals in
physical education classrooms, and pay more
attention to the improvement of students’ sports
learning interest and autonomous learning ability.
Most foreign empirical studies take middle
school student groups as research objects and
verify the positive effects of digital technology
on optimizing physical education teaching
modes and improving students’ comprehensive
sports literacy. The existing foreign research
system pays attention to the combination of
technical application and educational
psychology theory, forming a relatively
complete digital physical education teaching
evaluation system.
Domestic research on digital physical education
has developed rapidly in recent years, covering
multiple fields such as physical education
classroom teaching, sports skill training and
student physical fitness monitoring. A large
number of studies have confirmed the practical
value of digital technology in optimizing
physical education teaching effects, but most
empirical researches focus on higher vocational
education and college physical education
scenarios, with relatively insufficient targeted
research on middle school physical education
classrooms. Many domestic studies focus on the
technical application level, lacking in-depth
discussion on the internal mechanism of digital
technology affecting students’ physical
education learning effects and the restrictive
factors of teaching effect improvement.
Cross-disciplinary digital teaching research in
domestic basic education provides valuable
reference for the innovation of middle school
physical education teaching modes. Research
results in English teaching, mathematics
teaching and art teaching all prove that digital
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resource construction and intelligent auxiliary
teaching can significantly optimize classroom
teaching effects. The mature application
experience of digital technology in other basic
education disciplines can be transplanted and
optimized for physical education teaching, but
the sports practical characteristics of physical
education determine that its digital integration
mode has unique industry attributes, which
needs targeted research and verification.
Existing research still lacks systematic empirical
research on the whole-process application and
comprehensive effect evaluation of digital
technology in middle school physical education
classrooms, which is the core research gap to be
filled in this study.

3. Research Design and Methods

3.1 Research Objects and Sampling
This study adopts purposive sampling method to
select student samples from ordinary middle
schools with standardized physical education
teaching conditions and complete basic digital
teaching equipment. The research objects are
middle school students in the seventh grade
stage, covering student groups with different
physical fitness levels and sports learning
foundations. The sample setting fully considers
the individual differences of students’ physical
development and sports learning ability, which
ensures the universality and representativeness
of empirical research data. All selected research
objects receive regular school physical education
courses and have basic ability to operate digital
learning equipment, which meets the basic
conditions of digital teaching intervention
experiments.
The research divides the selected samples into
experimental group and control group in a
balanced manner. The experimental group
adopts digital technology integrated physical
education teaching mode, while the control
group continues to adopt traditional physical
education teaching mode. The gender ratio,
average physical fitness level and sports learning
foundation of the two groups of samples are
basically consistent, which eliminates the
interference of sample individual differences on
experimental results. The research excludes
samples with long-term absence from physical
education classes and physical exercise taboos,
ensuring the validity and authenticity of
experimental data.

3.2 Research Tools and Data Collection
Various standardized research tools are used to
collect multi-dimensional research data in this
study. Professional sports skill evaluation scales
are formulated based on middle school physical
education curriculum standards, which are used
to quantitatively score students’ sports
movement standardization, skill proficiency and
classroom learning performance. Student
physical fitness test tools include conventional
physical quality test indexes suitable for middle
school students, covering speed, strength,
flexibility and endurance quality, to
comprehensively reflect students’ physical
fitness changes before and after teaching
intervention.
Self-designed physical education teaching
satisfaction questionnaire is revised and
improved based on mature digital teaching
evaluation scales in basic education. The
questionnaire involves multiple dimensions such
as classroom learning experience, teaching mode
recognition and learning effect perception, with
good reliability and validity after pre-test and
revision. Classroom observation records and
teacher interview outlines are used to collect
qualitative data of digital teaching
implementation process, recording practical
problems and optimization feedback in the
application of digital technology in physical
education classrooms.
Whole-process data collection is carried out
throughout the teaching intervention cycle. Pre-
test data of physical fitness and motor skills are
collected before the start of the experiment, and
post-test data of all evaluation indexes are
collected after the completion of the teaching
intervention. Questionnaire survey and interview
data are collected uniformly in the later stage of
the experiment to ensure the timeliness and
comprehensiveness of research data.

3.3 Teaching Intervention Program Design
The teaching intervention program is designed
based on the core content of middle school
physical education curriculum and the functional
characteristics of mainstream digital teaching
technologies. The digital teaching intervention
covers all links of physical education classroom
teaching including warm-up preparation, skill
teaching, practical training and classroom
summary. The technical tools applied in the
intervention program include sports motion
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capture equipment, intelligent wearable fitness
monitoring devices, digital teaching resource
platform and classroom interactive feedback
system, realizing full-link digital auxiliary
teaching.
In the skill teaching link of the experimental
group, digital video slow playback, movement
decomposition demonstration and real-time error
feedback technology are used to replace single
teacher demonstration teaching mode. In the
student practical training link, intelligent
wearable equipment monitors students’ exercise
intensity, movement track and training duration
in real time, and forms personal training data
reports. Teachers adjust teaching progress and
training difficulty according to real-time data
feedback of the platform. The control group
completely follows the traditional physical
education teaching process, with teachers relying
on oral explanation and on-site demonstration to
complete teaching tasks, and no digital technical
auxiliary means are used in the whole teaching
process.
The teaching intervention cycle maintains
consistent class hours, teaching content and
teaching teachers between the two groups. The
only variable of the experiment is the application
difference of digital teaching technology, which
ensures the accuracy of experimental variable
control and the credibility of teaching effect
comparison results.

3.4 Data Analysis Methods
This study adopts a combination of quantitative
statistical analysis and qualitative thematic
analysis to process research data. SPSS
statistical analysis software is used for
quantitative data analysis. Descriptive statistical
analysis is conducted on the basic data of
students’ physical fitness, motor skills and
questionnaire scores to sort out the overall
distribution characteristics of research data.
Independent sample test is used to compare the
differences of post-test evaluation indexes
between the experimental group and the control
group. Paired sample test analyzes the changes
of students’ learning effect indexes before and
after the teaching intervention.
Qualitative data obtained from classroom
observation and teacher interviews are sorted out
and coded manually. Effective information
related to digital teaching application problems,
teaching effect characteristics and optimization
suggestions is extracted, and thematic induction

and summary are carried out. The research
combines quantitative data results with
qualitative analysis conclusions to realize
comprehensive and objective evaluation of
digital teaching application effects, avoiding
one-sided research conclusions caused by single
data analysis mode.

4. Application Practice of Digital Technology
in Middle School Physical Education

4.1 Construction of Digital Teaching
Resources
Digital teaching resource construction is the
basic premise for the effective application of
digital technology in middle school physical
education classrooms. Based on the learning
characteristics and curriculum requirements of
middle school students, the digital resource
system for physical education teaching is built
covering sports skill demonstration resources,
personalized training resources and classroom
evaluation resources. The resource construction
fully absorbs the digital resource development
experience of basic education disciplines, and
carries out targeted optimization combined with
the practical attributes of physical education
discipline.
Sports skill demonstration resources cover all
core teaching contents of middle school physical
education, including track and field, ball games,
traditional sports and fitness training projects.
High-definition decomposed demonstration
videos and standard movement model resources
are sorted and produced, which support students’
independent observation and repetitive learning
of movement essentials. Personalized training
resources set up differentiated training modules
according to different physical fitness levels and
skill learning difficulties, which can match the
learning needs of students at different levels.
Classroom evaluation resources include digital
scoring standards, learning progress tracking
forms and training effect feedback templates,
which realize standardized and quantitative
evaluation of students’ classroom performance
and skill mastery level. All digital resources are
integrated into the school’s internal teaching
platform, realizing convenient classroom call
and after-class independent learning, and
forming a complete digital resource support
system for middle school physical education
teaching.
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4.2 Classroom Teaching Implementation
Process
The implementation process of digital physical
education classroom teaching breaks the fixed
process mode of traditional physical education.
In the classroom preparation stage, teachers
complete teaching design and resource
scheduling through the digital platform, and
preview key and difficult points of skills for
students through online resource push. The pre-
class digital preview enables students to form
preliminary cognition of sports skills, which
improves the efficiency of in-class skill learning.
In the formal classroom teaching stage, digital
technology runs through the whole teaching link.
The warm-up link adopts intelligent interactive
fitness resources to design targeted warm-up
exercises according to the characteristics of
subsequent teaching projects, avoiding single
and rigid warm-up modes. In the core skill
teaching link, motion capture technology records
students’ movement tracks in real time,
compares them with standard movement models,
and feeds back movement errors synchronously.
Teachers combine digital feedback data to carry
out targeted individual guidance for students.
In the after-class extension link, the digital
platform automatically sorts out students’
classroom learning data, generates personal
learning reports, and pushes targeted
supplementary training resources according to
students’ learning deficiencies. The whole-
process digital teaching connection between
before class, in class and after class expands the
boundary of physical education classroom
teaching and realizes the continuity of students’
sports skill learning and physical fitness
improvement.

4.3 Typical Teaching Case Analysis
Rope skipping skill teaching, as a conventional
core project of middle school physical education,
is selected as a typical teaching case to analyze
the practical application effect of digital
technology. Traditional rope skipping teaching
relies on teachers’ manual counting and visual
observation of movement standards, which
cannot accurately record students’ skipping
frequency, movement standardization and
physical load changes. Digital teaching mode
uses intelligent counting equipment and motion
capture system to monitor students’ rope
skipping training in real time.
In the digital teaching case, the platform

automatically records students’ single skipping
speed, continuous skipping stability and body
posture standardization, and identifies common
movement errors such as excessive body jitter
and irregular arm swing. Teachers adjust training
intensity and correct movement errors according
to objective data feedback. Research on digital
technology application in rope skipping training
confirms that digital monitoring means can
significantly improve the standardization of
students’ rope skipping movements and the
efficiency of skill improvement.
Ball games skill teaching cases also show
prominent application advantages of digital
technology. Taking basketball dribbling teaching
as an example, digital video comparison and
slow demonstration technology help students
clearly perceive the essentials of hand strength
control and body coordination. Real-time data
feedback makes students’ abstract movement
perception concrete, which effectively solves the
problem that traditional teaching is difficult to
quantify skill errors. The practical application of
typical cases verifies that digital technology can
effectively make up for the deficiencies of
traditional physical education teaching and
improve the pertinence and effectiveness of
classroom teaching.

5. Teaching Effect Evaluation and Data
Analysis

5.1 Analysis of Students' Learning Outcomes
Comparative analysis of post-test data shows
significant differences in students’ motor skill
mastery level between the experimental group
and the control group. Students in the
experimental group who received digital
teaching intervention have higher
standardization degree and proficiency of
various sports skills. The quantitative score of
skill evaluation is significantly higher than that
of the control group with traditional teaching
mode. Digital real-time feedback and repetitive
demonstration learning optimize students’
movement cognition, reduce skill learning errors,
and accelerate the formation of standardized
sports motor skills.
In terms of physical fitness improvement, the
overall physical quality level of students in the
experimental group is better than that of the
control group after the teaching cycle. The
objective monitoring of exercise intensity by
digital equipment enables students to maintain
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scientific exercise load in physical education
classes, avoiding ineffective exercise and
excessive exercise in traditional classrooms.
Stable and standardized classroom exercise
training accumulates continuous improvement
effect on students’ physical fitness, realizing
synchronous improvement of skill level and
physical quality.
In terms of cognitive learning effect, students in
the experimental group have more systematic
cognition of sports skill essentials and scientific
exercise knowledge. Digital resource expansion
learning enriches students’ sports theoretical
knowledge reserve, and improves their ability to
independently analyze movement problems and
optimize exercise methods. The comprehensive
learning outcome evaluation shows that digital
teaching mode has significant positive
promoting effect on middle school students’
physical education learning.

5.2 Teaching Satisfaction Survey Results
Questionnaire survey data reflect students’
intuitive perception and overall evaluation of
digital physical education teaching mode. Most
students in the experimental group hold positive
recognition attitude towards digital teaching.
The interactive and visualized teaching form of
digital classrooms enhances the fun and
freshness of physical education learning, and
changes students’ single and rigid perception of
traditional physical education classes.
Students’ evaluation on personalized teaching
effect of digital technology is prominent. Real-
time data feedback and targeted supplementary
training make students feel the pertinence of
classroom teaching, and individual learning
problems can be effectively solved in the
teaching process. Students’ sense of acquisition
and sense of progress in physical education
learning are significantly improved. Teachers
also give positive evaluation on digital teaching
mode, believing that digital data analysis
provides objective basis for teaching judgment,
reduces the subjectivity of empirical teaching,
and improves the overall standard of classroom
teaching.
Partial survey feedback reflects some practical
problems in the application of digital teaching.
Individual students report that excessive
dependence on equipment operation affects the
fluency of classroom sports training. Some
teachers mention that equipment debugging and
data statistics occupy part of classroom teaching

time. These practical problems provide
optimization directions for the subsequent
standardized application of digital technology in
physical education classrooms.

5.3 Influencing Factors and Difference
Analysis
The application effect of digital technology in
middle school physical education teaching is
affected by multiple internal and external factors.
School digital teaching resource allocation is the
basic external factor. Complete intelligent
equipment and stable platform operation
environment can ensure the continuous and
stable implementation of digital teaching.
Insufficient equipment configuration and
unstable system operation will restrict the play
of digital teaching advantages and affect
classroom teaching effect.
Teachers’ digital teaching literacy is the core
human factor affecting teaching effect.
Teachers’ ability to skillfully operate digital
equipment, integrate technical resources with
teaching content, and use data results to optimize
teaching design directly determines the
implementation quality of digital teaching.
Teachers with insufficient digital application
ability cannot give full play to the auxiliary
value of technical means, resulting in formalized
digital teaching.
Individual student differences also produce
certain influence on digital teaching effect.
Students with strong digital device operation
ability and active learning attitude can adapt to
digital teaching mode faster and obtain better
learning effects. Students with weak learning
autonomy and poor device operation adaptability
have limited absorption of digital teaching
advantages. The difference analysis of
influencing factors shows that the optimization
of digital physical education teaching effect
needs to start from school resource guarantee,
teacher ability improvement and student
adaptive guidance to form a multi-dimensional
improvement system.

6. Conclusion
This study systematically explores the practical
application mode and teaching effect of digital
technology in middle school physical education
classrooms through empirical research methods,
and verifies the application value and practical
advantages of digital teaching in basic physical
education scenarios. Digital technology can
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effectively optimize the whole process of middle
school physical education classroom teaching,
enrich teaching forms, make teaching evaluation
more scientific and standardized, and produce
positive promoting effects on students’ motor
skill learning, physical fitness improvement and
sports learning experience.
The construction of systematic digital teaching
resources and standardized classroom
implementation process are important guarantees
for the effective play of digital teaching effects.
Typical teaching practice verifies that digital
technology has strong adaptability in
conventional middle school physical education
teaching projects, and can solve many practical
pain points in traditional physical education
teaching. The empirical evaluation results
confirm significant differences in learning
effects between digital teaching mode and
traditional teaching mode, with digital teaching
showing comprehensive advantages in precise
teaching and personalized training.
Multiple restrictive factors exist in the
popularization and application of digital physical
education teaching. School digital resource
allocation level, teachers’ digital teaching
literacy and students’ individual adaptation
differences will affect the final implementation
effect of digital teaching. The innovative
development of middle school physical
education digital teaching needs to strengthen
the construction of hardware and software
resources, improve teachers’ professional ability
of digital teaching integration, and formulate
differentiated teaching implementation strategies
for different student groups.
The research results provide empirical basis and
practical reference for the digital transformation
of middle school physical education teaching.
The systematic application framework and effect
evaluation conclusions of digital technology
summarized in this study can provide reference
for front-line physical education teaching
practice and subsequent related research.
Follow-up research can further expand the
research scope, explore the long-term
sustainable influence of digital teaching on
students’ sports literacy cultivation, and
continuously optimize the integration mode of
digital technology and middle school physical
education teaching.
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