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Abstract In modern educational environments, biomechanics, which examines the principles of human movement and
mechanics, offers new perspectives and solutions, particularly in online and long-term learning contexts. Teachers need not only
to focus on optimizing teaching content and strategies but also to consider students’ physical adaptations and cognitive load.
The application of biomechanics can help improve students’ learning experiences through the systematic design of learning
environments, the adjustment of teaching objectives and methods, and the reduction of the negative effects of improper body
postures, exercise loads, and fatigue, thereby enhancing learning efficiency. This study examines the multiple applications of
biomechanics in education, including its influence on teaching goals, the optimization of content selection, the improvement
of teaching methods, and the protection of students’ physical health. Biomechanical principles help teachers identify and
analyze students’ physiological responses during the learning process, such as muscle fatigue, as well as improper posture,
and recommend appropriate adjustments. For example, appropriate study postures and regular breaks can significantly reduce
students’ physical load and improve their concentration and learning efficiency. Through the application of biomechanical
principles, teachers can design teaching activities that meet students’ physiological needs, prevent health problems caused by
poor posture or fatigue, and ensure that students learn efficiently while maintaining their physical health.

Index Terms biomechanics, education informatization, information platform, network
resources, moral education

I. Introduction

IN the field of modern education, the rapid development
of information technology has made online teaching an

important mode of instruction, particularly within the edu-
cational environments of remote areas [1]. However, these
changes in the delivery of education have also introduced
a series of challenges, including how to establish effective
teaching objectives, select appropriate teaching content, and
adopt suitable teaching methods within this new mode of
instruction. Alongside these pedagogical reforms and the ad-
justment of teaching strategies and objectives, the study of
biomechanics provides new perspectives that help us better
understand and optimize students’ physical performance and
cognitive abilities throughout the learning process. Biome-
chanics is applicable not only to the fields of sports science
and physical therapy but also to the field of education, where
it plays an increasingly important role, particularly in the
context of online teaching and learning [2], [3].

Biomechanics examines the mechanics of human move-
ment and addresses the generation, transmission, and changes
in forces within the human body during movement. By exam-
ining students’ body postures, movement patterns, and muscle
strength throughout the learning process, biomechanics can
help teachers understand the physical stresses and physiolog-

ical responses that students may experience during prolonged
periods of learning, particularly when participating in online
learning activities [4], [5]. The application of biomechanics
can help us design teaching environments that better accom-
modate human needs and optimize students’ body postures
and movement patterns, thereby improving both learning ef-
ficiency and learner comfort. For example, when students sit
in front of a computer for extended periods during online
learning, their body postures may be adversely affected, which
can influence their concentration, learning efficiency, and even
their health. Therefore, teachers can apply their knowledge
of biomechanics to recommend ways of improving posture
and reducing physical fatigue, helping students maintain good
physical condition throughout the learning process [6].

Knowledge of biomechanics provides an equally important
point of reference when setting teaching objectives. Biome-
chanics helps us understand how different movements affect
the human body, particularly in relation to fine motor control
and the control of force. Online teaching usually requires stu-
dents to face a screen for extended periods, placing demands
not only on their cognitive abilities but also on the fine motor
control of their hand muscles and their muscular endurance
throughout the learning process [7], [8]. To address these
demands, teachers can incorporate biomechanical principles
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when adjusting teaching objectives, reducing the muscle fa-
tigue that students may experience during prolonged task
performance, and establishing learning requirements that are
more consistent with students’ physiological functioning. This
approach can improve students’ learning while also reducing
the physical discomfort associated with poor posture and the
excessive use of muscles during learning activities [9].

At the same time, the application of biomechanics can
also provide a basis for the selection of appropriate teaching
content. When choosing content for online teaching, teachers
can consider how well that content matches students’ phys-
ical abilities, ensuring that students can complete the tasks
required by the course without experiencing undue physical
strain [10]. For example, when designing course content in-
volving physical movement, teachers can appropriately or-
ganize lesson duration and content difficulty according to
students’ physiological condition, allowing students to main-
tain high levels of motivation and achieve effective learning
outcomes throughout the learning process. Research in biome-
chanics also provides teachers with a basis for identifying
the effects of different teaching environments on students’
physical condition and cognitive functioning. Teachers can
then use this understanding to adjust their teaching methods
and instructional strategies so that they better meet students’
actual learning needs [11], [12].

Regarding teaching methods, biomechanical principles can
directly influence how instructors design more interactive ap-
proaches to teaching. In online teaching, teachers should focus
not only on the transfer of knowledge but also on how stu-
dents can use their bodies efficiently throughout the learning
process, particularly when moving their hands and shoulders
[13]. By analyzing and optimizing movement patterns, teach-
ers can encourage students to adopt healthier postures and
movements, thereby enhancing their learning experiences and
avoiding physical injuries or fatigue resulting from improper
posture. In addition, teachers can design interactive activities
that engage students’ physical and cognitive potential through
virtual simulations of learning situations and other methods
that incorporate biomechanical principles. Such activities al-
low teachers to address physical and cognitive aspects of
learning together and thereby promote students’ more holistic
development throughout the educational process.

Overall, biomechanics provides an important theoretical
foundation and practical guidance for the field of educa-
tion, together with practical solutions for addressing students’
physical fatigue and cognitive decline during online teaching
and learning. With the continued development of information
technology, biomechanics will become increasingly widely
applied within education and will constitute an important
component of the innovation and optimization of teaching
approaches. Through these applications, biomechanics can
help students complete their learning tasks more efficiently
while maintaining their physical health and adapting to the
demands of the new learning environment.

II. Strategies
The previous study demonstrates that the information platform
and its network resources are more effective, professionally
oriented, and interactive than the general network resources
available to the public. The primary goal is to use these
resources as effectively as possible to support teachers’ pro-
fessional development. The development and improvement
of the teacher qualification system, together with the en-
hancement of instructors’ teaching abilities, are among the
principal benefits offered by these resources [14]. In addition
to providing a substantial collection of traditional teaching
resources in pedagogy, psychology, and educational technol-
ogy, the online resource platform covers local, national, and
international educational concepts, as well as educational and
teaching activities with distinctive, varied approaches and
useful supporting resources. These resources provide teachers
in basic education with comprehensive professional learning
materials from multiple fields and perspectives, broadening
their horizons, encouraging reflection, and stimulating creativ-
ity in their professional practice [15].

Figure 1: Platform for Digital Information Services: Features
& Services

One of the distinguishing features and attractions of uni-
versity websites is their interactive nature. This interactivity
allows teachers to use the network information platforms
developed by local universities to download extensive in-
formation and upload their own learning experiences and
classroom practice materials for other teachers to review and
learn from. Through this exchange, teachers can identify their
own weaknesses and improve their practice by learning from
experts and peers. More importantly, they can transform their
own learning achievements into useful resources for other
teachers. By receiving advice from peers and professionals,
teachers can recognize areas requiring improvement and work
toward their own personal and professional development. The
collection of resources available through the online infor-
mation platforms of regional colleges and universities can
therefore be continuously expanded, while new and engaging
teaching activities can be introduced to these platforms. In
this way, teachers can acquire new knowledge, understand
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the learning process, reflect on their experiences, and achieve
further professional growth. The digital information model is
shown in Figure 1.

Consequently, it is crucial to develop a shared education
platform that institutions can use to provide efficient train-
ing for teachers. The division between “learning design”
and “practical guidance” illustrated in Figure 2 encourages
cooperation between educational institutions and businesses
and supports a strong partnership that enhances both teach-
ing content and teaching quality. This arrangement allows
students not only to develop a sound theoretical foundation
but also to gain exposure to modern, advanced production
technologies under the supervision of business personnel.
Through the guidance provided by enterprise staff, students
can strengthen their understanding of theoretical principles
while also becoming familiar with the most advanced produc-
tion technologies currently used in practice.

Figure 2: Provincial Universities’ Shared Education Model

A. Ideas for Using the Data Center to Develop an
Education Informatization Platform

In this work, the concept of a data middle platform is com-
bined with the practical requirements of lifelong learning in
environments supported by information technology. The data
center forms the core of the education informatization plat-
form. It gathers and stores fundamental student data, including
learning behavior data, learning statistics, and learning trajec-
tories, together with teaching resource files and platform logs.
These materials serve as the data sources used to construct a
data lake [16]. OLAP, data mining, and artificial intelligence
are used to process the data and extract information from the
data lake, aggregate the data into themes, and finally encapsu-
late these thematic datasets to establish a data service system.
This system provides unified, standardized data support for
applications. The applications call the data service interfaces
provided by the data center to obtain the data required for their
operation and return the operational results to the underlying
system. Through data collection, aggregation, development,
mining, service provision, and feedback, the overall architec-
ture achieves the goals of obtaining data from each functional
module of the information platform, building data assets, and
supplying data to the applications.

B. Building a Framework for the Digital Transformation of
Education Using a Data Center

The construction of this framework is a systems engineering
project involving the collection, aggregation, and preprocess-
ing of data to build a data warehouse. It also involves ex-
tending the use of big data from the information technology
platform through data mining, artificial intelligence, and other
technologies. Data support is provided to the platform’s oper-
ational and management modules through data service inter-
faces, while learners receive support throughout the process
of using the information technology platform. Together, these
components establish the overall framework for collecting,
processing, and providing the data required by the platform.
Figure 3 presents the overall architectural layout.

Figure 3: Overall Architecture of the Education Information
Technology Platform

C. Data Middle Platform

The data middle platform is a data processing mechanism that
creates data assets by processing various types of learning-
related data while concealing the implementation details of the
underlying data and providing industry-standard data service
interfaces to external applications. It encompasses processes
such as data collection and aggregation, development, compu-
tation, mining, and encapsulation. Data asset governance and
data security management oversee the entire process, from the
initial collection of data to the provision of the data service
interface (API), thereby establishing a complete closed-loop
system for managing and delivering data services [17].
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1) Acquisition and Aggregation of Data
This function brings together various types of structured,
semi-structured, and unstructured data from separate underly-
ing databases and stores them centrally within the data center.
In doing so, it creates a data lake that serves as the operational
data foundation for the entire data center and its associated
data processing activities.

2) Data Development
The data development function establishes the foundation for
additional application-oriented data services by transforming
the data lake created through collection and aggregation into
data assets for the education informatization platform. For
example, models of student learning behavior and student
profiles are created by correlating and analyzing raw data
on students’ learning behaviors and grades from functional
modules such as the grade management module and learning
behavior logs. These models and profiles are then prepared for
encapsulation and subsequent use within the data service sys-
tem, providing the data assets required by the corresponding
applications.

III. Biomechanics in Education
In modern educational environments, particularly as online
teaching becomes increasingly widespread, teachers face the
challenge of optimizing teaching content, objectives, and
strategies while also considering students’ physical adaptabil-
ity and cognitive load throughout the learning process [18].
Biomechanics, as a discipline concerned with the principles
of human movement and mechanics, offers new perspectives
and solutions for applications in education, especially during
online learning activities. This section examines the applica-
tion of biomechanics in education, focusing specifically on its
influence on the establishment of teaching objectives, the se-
lection of appropriate teaching content, and the improvement
of teaching methods. These aspects are considered in relation
to students’ physical needs during learning.

A. Impact of Biomechanics on Teaching and Learning
Objectives
The application of biomechanics plays an important role in
setting educational goals. By understanding students’ physio-
logical and motor responses throughout the learning process,
teachers can adjust course objectives to minimize the nega-
tive effects of inappropriate body postures or physical loads.
Biomechanical principles help teachers understand the fatigue
and muscular discomfort that students may experience during
prolonged periods of seated learning. This understanding,
in turn, supports the optimization of instructional goals and
helps teachers avoid excessive reliance on students’ fine motor
control when designing learning tasks.

The effect of accumulated muscle fatigue on students’
learning efficiency during prolonged periods of learning is
illustrated in Figure 4. Teachers can make timely adjustments
to their teaching strategies by observing changes in students’
posture and identifying symptoms of fatigue. For example,

when students maintain poor sitting postures for extended
periods, teachers can remind them to take breaks and stretch to
avoid the negative effects of fatigue on learning effectiveness.
Teachers can also adjust both the difficulty and the duration of
learning tasks according to the levels of fatigue that students
experience.

Figure 4: Relationship Between Muscle Fatigue and Learning
Efficiency

1) Formula Analysis: Muscle Fatigue and Postural Effects
Biomechanical studies have shown that the accumulation of
muscle fatigue may reduce motor efficiency when students
engage in prolonged periods of study, particularly when they
use a mouse and keyboard. The degree of muscle fatigue expe-
rienced by the human body during exercise can be described
using the following formula, which expresses muscle strength
in relation to the duration of activity:

Ft = F0 ·
(
1− t

T

)
, (1)

where Ft is muscle strength at the current moment, F0 is the
initial muscle strength, t is the duration of exercise, and T
is the maximum duration of muscle endurance. The formula
illustrates that muscle strength decreases over time as fatigue
increases, thereby affecting students’ learning efficiency and
their ability to maintain concentration throughout the learning
process.

2) Posture and Cognitive Ability
Research has also shown that maintaining poor posture for
prolonged periods can distract students and, in turn, affect
their learning outcomes. The effects of posture can be char-
acterized through changes in angles. Assuming that students
maintain a constant posture during extended periods of learn-
ing, these effects can be examined using the following torque
formula from biomechanics:
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M = F · d, (2)

where M is the torque, F is the applied force, and d is the
length of the moment arm. The presence of torque makes it
more difficult for students to maintain their posture, thereby
increasing the load on their muscles. By designing more
ergonomic learning environments and appropriately adjusting
postural requirements during learning activities, teachers can
reduce students’ physical burden and improve their overall
learning efficiency.

B. Biomechanics and the Selection of Teaching Content
Biomechanics not only helps teachers optimize students’
learning postures but also provides a scientific basis for select-
ing appropriate teaching content. It helps teachers understand
students’ physical needs when they perform different types of
learning tasks. In particular, when lessons require fine mo-
tor control or high-intensity physical activity, biomechanical
theories and methods can help teachers design lesson content
that more closely matches students’ abilities and the physical
demands of the required learning activities.

Changes in hand movements and muscle strength as stu-
dents perform fine motor tasks, such as using a mouse or
touchscreen, are illustrated in Figure 5. Teachers can assess
signs of overexertion by observing students’ hand movements
while they perform these tasks. For example, if students
experience significant discomfort during task performance,
teachers can adjust the difficulty of the task when appropriate
or recommend ergonomically designed devices, such as a
mouse or keyboard that conforms to the natural contours of
the hand. These adjustments can increase learning efficiency
while reducing the physical strain associated with completing
the required tasks.

Figure 5: Matching Hand Movements to Learning Tasks

1) Analysis of Student Movement Patterns
Biomechanics can guide the selection of course content
through the analysis of students’ movement patterns. For ex-

ample, when students operate a computer mouse, the coordi-
nation of fine hand movements and muscle strength is critical
to task performance. Teachers can adjust the difficulty of
course content by analyzing the mechanics of students’ hand
movements during the learning process, ensuring that students
can complete the required tasks without experiencing undue
fatigue. The following equation expresses the relationship
between hand force and movement:

F = µ ·N, (3)

where F is the applied force, µ is the coefficient of friction,
and N is the positive pressure exerted by the finger. By
measuring this mechanical relationship, teachers can assess
whether students’ hand strength is appropriate for particular
fine motor tasks and use this assessment to optimize the
corresponding teaching content.

C. Biomechanical Guidance for Teaching Methods

Biomechanics provides teachers with both a theoretical foun-
dation for optimizing teaching content and guidance for se-
lecting appropriate teaching methods. In online teaching in
particular, teachers need to impart knowledge while also
attending to students’ physical condition and helping them
remain physically comfortable during learning. Biomechanics
can guide teachers in addressing posture, movement, and
movement efficiency, enabling them to help students reduce
unnecessary physical strain throughout the learning process
and during the performance of individual learning tasks.

1) Virtual Environments and Motion Simulation
The development of modern information technology enables
the creation of virtual environments and motion simulations,
allowing teachers to use virtual simulation technology to
help students better understand learning content. For example,
when teaching fine motor skills, teachers can use virtual real-
ity (VR) technology to simulate hand movements and analyze
the trajectories and forces of students’ movements according
to a biomechanical model. Through this approach, teachers
can adjust teaching content and instructional methods in real
time, ensuring that students learn within an environment in
which movement conditions are optimized for the learning
activities.

As shown in Figure 6, teachers can apply biomechanical
principles to design motion simulation scenarios in virtual
reality (VR)-assisted teaching, helping students learn in a
more natural manner. For example, during the teaching pro-
cess, teachers can use VR technology to simulate students’
movement trajectories and enable students to adjust their
movements in response to real-time feedback, thereby reduc-
ing unnecessary physical strain. By using these tools in their
teaching practice, teachers can enhance students’ learning
efficiency while also helping them practice the required move-
ments within a safe and comfortable learning environment.
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Figure 6: Virtual Reality (VR)-Assisted Teaching and Learn-
ing

D. Biomechanics and the Physical Health of Learners

Biomechanics not only helps improve students’ learning effi-
ciency but also helps prevent health problems associated with
long hours of study. Factors such as prolonged sitting, incor-
rect hand positions, and muscle fatigue often have adverse
effects on students’ physical health. The study of biomechan-
ics can help teachers develop a better understanding of these
issues and support students’ health by adapting their teaching
methods and the design of the learning environment.

Figure 7 illustrates how students’ physical health affects
their learning effectiveness. By observing indicators of stu-
dents’ physical condition, such as their fatigue levels and
whether they maintain correct sitting posture, teachers can
adjust their teaching methods accordingly. For example, if
students show signs of fatigue or physical discomfort, teachers
can modify the pace of the lesson to prevent students from
becoming physically unwell because of prolonged and in-
tensive learning. Through an understanding of biomechanics,
teachers can create a healthier and more productive learning
environment that better supports their students throughout the
learning process.

Figure 7: Learning Effectiveness

Biomechanical studies have found that students’ physical
health directly affects their learning efficiency. The relation-
ship between physical health and learning efficiency during
students’ learning activities can be described using the fol-
lowing formula, which relates learning efficiency to cognitive
ability and physical fatigue:

η =
C

1 + α · F
, (4)

where η is learning efficiency, C is students’ cognitive ability,
F is their level of physical fatigue, and α is a constant
that influences the relationship between physical fatigue and
learning efficiency. As the level of physical fatigue increases,
learning efficiency exhibits a decreasing trend. Therefore,
the study of biomechanics helps improve students’ learning
efficiency and supports better learning outcomes by identify-
ing and reducing the physical fatigue experienced during the
learning process.

E. Enhancing the Process of Developing Professional
Ethics among Exceptional Educators
The approach to cultivating ethical excellence among teachers
should be improved, and teachers should integrate the ob-
jectives of moral education into every aspect of their daily
classroom instruction and broader educational practice within
schools.

First, the curriculum should emphasize moral development.
To develop exceptional educators, teachers must consistently
implement the curriculum for teacher ethics education, im-
prove its effectiveness, and incorporate the ethical dimensions
of teaching into other courses. The importance of class-
room instruction as a primary means of personal develop-
ment should also be emphasized throughout this process.
By strengthening the educational role of the curriculum, in-
stitutions can encourage future teachers to participate more
actively in public affairs. These future educators should also
be encouraged to assume social responsibility as an integral
part of the process through which the curriculum develops
their professional ethics and moral character.

Second, moral education should be supported through cul-
ture. Teachers who contribute to education in their home
country are both recipients and transmitters of culture. To
educate students through culture and nurture their develop-
ment through literature, teachers must help students deepen
their cultural engagement, enrich their cultural understanding,
and develop an interest in learning more about culture. Future
exceptional educators should be expected to actively assume
the cultural responsibilities associated with intellectual life,
contribute to the transmission of traditional and local culture,
and make an appropriate contribution to the development
of society. These responsibilities form part of their role as
educators and participants in cultural life.

Third, moral education should be put into practice. The
development of virtue requires sustained time and effort.
Teachers can develop the qualities appropriate to education
only through continuous transformation, improvement, and
refinement of their professional practice. By participating
in thematic practical activities, work-related activities, study
tours, and volunteer services, teachers should strengthen their
practical understanding of moral virtue and develop their
sense of social responsibility, capacity for innovation, and
practical abilities. Teachers should also organize opportunities
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for students to participate in internships or teaching activities
in schools. These opportunities should ensure that every stu-
dent can visit the relevant communities, understand their edu-
cational settings, and become familiar with the environments
in which teaching and learning take place.

Fourth, the management of moral education should be
strengthened. Colleges and universities should support the
development of a system for cultivating teacher excellence
that incorporates all aspects of professional ethics education.
This work includes improving management systems, defining
job responsibilities, strengthening the development of teacher
ethics, refining codes of conduct, and addressing other aspects
of cultivating ethical excellence among teachers in rural ar-
eas. These elements should be incorporated into the broader
system through which institutions prepare exceptional teach-
ers. Improving teachers’ awareness of self-management and
their ability to manage their own professional conduct is also
essential to the successful development of moral excellence
among educators.

Fifth, moral education should involve coordinated partici-
pation. Colleges and universities do not develop exceptional
teachers independently; this development results from coop-
eration among multiple parties. Universities frequently need
to collaborate with relevant government agencies, grassroots
self-governance organizations, and primary and secondary
schools to cultivate the moral character of exceptional educa-
tors. At the same time, the various departments within each
university must work toward shared objectives and support
the same educational goals. To facilitate the timely improve-
ment of teachers’ moral character, professional competence,
and adaptability to their work, teachers should pay particular
attention to the integration of industry and education. They
should also provide professional preservice training for future
exceptional teachers that reflects the diverse needs of the
schools in which these teachers will work.

IV. Case Study
After developing the necessary platform for sharing educa-
tional information, we conducted a questionnaire survey to
further investigate the platform’s impact and effectiveness in
supporting the education and training of teachers in colleges
and universities. The questionnaire for instructors contains a
total of 34 questions. Table 1 presents the detailed indicator
framework used to organize the questionnaire and its corre-
sponding survey items.

A. Biomechanics and the Physical Health of Learners
Table 2 presents the relationship between sitting posture and
physical health, including the sitting angles, spinal pressure
values, and corresponding student health ratings reported in
the study.

Maintaining poor sitting posture for prolonged periods
can increase pressure on students’ spines, potentially leading
to muscle fatigue, joint pain, and other problems that may
also affect their concentration. By applying biomechanical
principles, teachers can design appropriate learning environ-

ments that enable students to maintain correct sitting pos-
tures throughout their learning activities. The data in Table 2
indicate an inverse relationship between sitting angle and
spinal pressure. Maintaining an appropriate sitting angle can
significantly reduce students’ physical burden and improve
their learning efficiency. Therefore, teachers should regularly
remind students to adjust their sitting postures and encourage
them to engage in appropriate physical activities and stretch-
ing exercises to reduce physical strain throughout the learning
process.

Table 1: Framework of Indicators for the Survey on Teachers’
Use of Contemporary Technologies in Education

Primary Indicators Secondary Indicators Question Numbers
Perceptions of teaching
and objective setting

Understanding course objectives 1,2
Setting teaching objectives 3,4,5,6

Subject content
and comprehension

Selecting content for teaching materials 7,8
Understanding the content 9,10

Handling and processing
of knowledge

Teaching techniques and strategies 11,12,13,14,15,16,17,18
Critical understanding 19,20,21
Integration and transformation of knowledge 22,23,24

Cooperation and
interpersonal communication

Communication and collaboration among students 25,26,27,28
Teacher–student communication and collaboration 29,30

Evaluation and
reflection on teaching

Student evaluation and reflection 31,32
Teacher reflection and evaluation 33,34

Handling and processing
of knowledge

Learning strategies 15,16,17,18,19,20
Critical understanding 21,22,23
Integration and transformation of knowledge 24,25,26

Cooperation and
interpersonal communication

Communication and collaboration among students 27,28,29,30,31
Student–teacher collaboration and communication 32,33

Evaluation and reflection Self-assessment and reflection 34,35,36,37,38
Evaluation by others 39,40

Table 2: Relationship Between Sitting Posture and Physical
Health

Sitting Angle (◦) Spinal Pressure (N) Student Health Rating (0–10)
90 150 8

100 130 9
110 120 9.5
120 110 10

Table 3 illustrates the relationship between students’ phys-
ical fatigue and learning efficiency. As their physical fatigue
increases, learning efficiency decreases significantly. Biome-
chanical research indicates that students’ physical health is
closely related to their cognitive abilities and learning effi-
ciency. Teachers should therefore monitor students’ physical
fatigue and incorporate appropriate measures into their teach-
ing, including regular breaks and stretching activities, to help
students alleviate fatigue and maintain high levels of learn-
ing efficiency. In online teaching, teachers can help students
maintain good physical condition while learning by reminding
them to take breaks at regular intervals and observing their
physical responses through interactive feedback during the
learning process.

Table 3: Relationship Between Fatigue Level and Learning
Efficiency

Fatigue Level (%) Learning Efficiency Score (0–10)
0 9.5

20 8.8
40 7.5
60 6
80 4.2
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B. Descriptive Analysis of the Teaching Questionnaire
for Instructors

1) Teachers’ Perceptions of Curriculum Goals
Table 4 summarizes teachers’ responses regarding curriculum
standards and online classes, reporting the frequency, mean
value, and standard deviation for each questionnaire item.

Table 4: Survey of Teachers’ Opinions Regarding Teaching
Goals

Item Frequency Mean Value Standard Deviation
Studying curriculum standards 799 4.41 0.74
Online classes 799 3.26 1.074

According to Table 4, the mean score for familiarity with
the teaching objectives specified in the curriculum standards
before lesson preparation was 4.41, which was significantly
higher than the average. This finding indicates that teach-
ers possessed some prior knowledge of the course and the
curriculum standards that the lesson was intended to address
before beginning their lesson preparation. Figure 8 illustrates
the distribution of these responses, showing that 44.4% of
teachers selected agree, while 49.7% selected strongly agree.

(a) Understanding of
course objectives

0 10 20 30 40 50

49.7%Very recognized

44.1%Recognized

3.8%General recognition

2.0%Not recognized

Responses (%)

(b) Reducing the difficulty of
online course objectives

0 10 20 30 40 50

10.1%

40.3%

20.7%

24.5%

Responses (%)

Percentages reproduced from the source; displayed totals are 99.6% (a) and 95.6% (b).

Figure 8: Distribution of Teachers’ Responses Regarding Cur-
riculum Goals

Question 2 assesses teachers’ views on using contemporary
information technology for instruction compared with setting
course objectives in conventional classroom environments.
This question is a reverse-worded item. In the discussion of the
online instruction item in Table 4, the reported mean value of
3.27 is above the comparison value, indicating that most teach-
ers believe course objectives should be made less challenging
during online instruction. The reported response distribution
similarly shows that 10.1% of instructors selected strongly
agree and 40.3% selected agree regarding the reduction in
difficulty. Among all respondents, 20.7% selected the middle
response category, while 24.5% and 4.4% selected disagree
and strongly disagree, respectively.

2) Teaching Goal Setting
Table 5 presents the survey results concerning the ways in
which teachers establish teaching goals and consider students’
learning needs when defining instructional objectives.

As shown in Table 5, teachers consider organizing activ-
ities according to their complexity when developing teach-

ing objectives, ensuring that the activities accommodate stu-
dents’ ability to acquire knowledge. Teachers must also con-
sider environmental factors when designing learning objec-
tives because contemporary information technology platforms
provide learning environments that differ considerably from
traditional classrooms. Different teaching environments can
enable students to attain different cognitive levels from those
achieved in conventional classroom settings, while also allow-
ing clearer differentiation according to the levels of objectives
that students can accomplish. More than 90% of instructors
agreed that the learning environment influences students’ cog-
nitive levels, with a mean response score of 4.16. Furthermore,
70% of teachers believed that students’ attainable objective
levels were more clearly differentiated. The mean score for
this item was 3.85, which remained higher than the average
response level.

Table 5: Survey of How Teachers Set Their Teaching Goals

Item Frequency Mean Value Standard Deviation
Organizing educational activities
according to a sequence of objec-
tives

799 7.19 0.757

Setting learning goals relevant to
students’ lives

799 4.15 0.746

Different settings influence differ-
ent cognitive levels

799 4.16 0.702

More clearly distinguishing the lev-
els of objectives that students can
achieve

799 3.85 0.835

C. Content and Understanding of the Relevant Materials
1) Selection of Teaching Materials
Table 6 presents the results of the survey concerning the
teaching materials selected by village teachers, including their
responses regarding content selection and the teaching of
basic knowledge.

Table 6: Survey of the Teaching Content Selected by Village
Teachers

Item Frequency Mean Value Standard Deviation
Selection of teaching content 799 2.92 1.142
Teaching of basic knowledge 799 2.74 1.308

While curricula and teaching materials address what teach-
ers teach and what students learn, teaching objectives address
why teachers teach and why students learn. Teachers in remote
areas encounter difficulties in selecting and understanding
instructional materials within the new learning environment.
The mean score for selecting material contained in textbooks
and examinations was 2.92, which was below the comparison
value of 3. This finding suggests that teachers are open to
incorporating new information into their lessons and are not
exclusively focused on the examination syllabus. Across the
overall survey, 6.6% of teachers selected strongly disagree and
39.9% selected disagree regarding teaching only the available
material. By comparison, just 10.5% selected agree. Figure 9
illustrates the distribution of responses concerning the selec-
tion of teaching content.

For the basic knowledge instruction item presented in Ta-
ble 6, the accompanying discussion reports a mean response
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score of 2.75, which is below the comparison value of 3. This
result indicates that teachers do not regard the teaching of
basic knowledge in online courses as particularly challeng-
ing. The reported response distribution shows that 6.6% of
teachers considered teaching fundamental concepts in online
courses very difficult, while 19.8% selected agree. However,
teachers who perceived little difficulty accounted for 47.6%
of all respondents, a substantially larger proportion than those
who considered this form of instruction difficult.

Figure 9: Distribution of Teachers’ Responses Regarding the
Selection of Teaching Content

2) Understanding the Content of Teaching Materials

Table 7 presents the survey results concerning teachers’ un-
derstanding of the subject matter contained in instructional
materials, particularly their integration of different materials
and their emphasis on fundamental ideas and principles.

Table 7: Survey of Teachers’ Understanding of the Content of
Their Teaching Materials

Item Frequency Mean Value Standard Deviation
Integrating different materials 799 3.91 0.785
Emphasizing fundamental ideas and principles 799 2.77 1.101

When considering the benefits that modern information
technology can bring to teaching materials, teachers first
recognize that the Internet provides a wealth of resources
that they can select and incorporate into new instructional
materials. These materials can be updated immediately to
maintain their timeliness. Table 7 indicates that teachers tend
to use web-based resources, with a mean response score of
3.91 for the integration of different materials. Figure 10 shows
that 54.1% of teachers selected agree, while 20.8% selected
strongly agree. Only 4.6% of respondents selected strongly
disagree. In addition, the item concerning the teaching of fun-
damental concepts is reverse-worded. The discussion reports
a mean score of 2.78 for emphasizing only fundamental ideas
and principles without incorporating the logic of the disci-
pline. This result indicates that teachers continue to extend
learning content by incorporating disciplinary logic into their
lessons.

D. Handling and Processing of Knowledge

1) Teaching Strategies and Methods
Table 8 presents the results of the survey on teachers’ instruc-
tional strategies and methods. The items cover memorization,
note-taking, software use, virtual scenarios, whiteboards, and
the integration of materials and tools.

Figure 10: Distribution of Teachers’ Responses Regarding
Their Understanding of Teaching Materials

Table 8: Survey of the Instructional Techniques Used by
Teachers

Item Frequency Mean Value Standard Deviation
Memorizing knowledge 799 3.66 0.912
Taking notes 799 3.67 0.890
Using memory aid software 799 3.52 0.941
Creating virtual scenarios 799 3.87 0.766
Including only the most important
information

799 2.951 1.0537

Using a whiteboard 799 3.96 0.787
Combining materials 799 4.22 0.665
Combining multiple tools to con-
struct a body of knowledge

799 3.98 0.756

2) Critical Understanding
Table 9 presents the survey results concerning teachers’ criti-
cal understanding of instruction, including the internal logic
of knowledge, opportunities for questioning, and attitudes
toward open-ended assessment questions.

Table 9: Survey of Teachers’ Critical Understanding of Teach-
ing

Item Frequency Mean Value Standard Deviation
Explaining knowledge according to
its internal logical sequence

799 4.08 0.671

Allowing opportunities for ques-
tioning

799 3.97 0.709

Open-ended test questions are trou-
blesome

799 2.68 1.021

According to the taxonomy of competencies, critical under-
standing is primarily demonstrated through the use of higher-
order thinking skills, including evaluation, analysis, and cre-
ativity. The questions in this section were designed around two
related premises: knowledge has an internal logical structure,
and instruction that respects this structure is necessary to help
students memorize, understand, and apply knowledge as a
foundation for developing thinking skills. More than 88%
of educators agreed with this statement. To help students
develop higher-order thinking skills, teachers must allow them

49



Y. Shi: Optimizing Study Posture and Learning Efficiency through Biomechanics

to question the material they receive and explain the purpose
of encouraging such questioning. Through this process, stu-
dents develop their evaluation and analytical abilities because
they must assess the reliability, sources, and completeness of
information, together with their own understanding of it.

Similarly, open-ended questions allow students to com-
bine information from different fields, develop their creative
abilities, and express their viewpoints in a logical and or-
ganized manner. The discussion reports a mean score of
3.98 for providing students with opportunities to challenge
knowledge, indicating that instructors’ willingness to offer
opportunities for higher-order thinking is higher than the
national average. The reverse-worded Question 21 received
a mean score of 2.68, suggesting that teachers do not gen-
erally object to the challenges associated with open-ended
questions and welcome students’ insightful thinking. Never-
theless, 15.5% selected agree, 5.3% selected strongly agree,
and 28.7% selected the middle response category. Together,
these categories accounted for nearly half of the respondents
(49.5%), reflecting continuing reservations about open-ended
questions. Figure 11 presents the corresponding distribution
of teachers’ responses.

Figure 11: Teachers’ Instructional Choices Regarding Critical
Thinking

3) Integration and Transformation of Knowledge
Table 10 presents the results of the survey on teachers’
strategies for integrating and transforming knowledge. These
strategies include connecting knowledge across disciplines,
using different methods to solve real-world problems, and
introducing knowledge conflicts during classroom instruction.

Table 10: Survey of Teachers’ Strategies for Knowledge Inte-
gration and Transformation

Item Frequency Mean Value Standard Deviation
Integrating knowledge across disci-
plines

799 4.01 0.702

Using various methods to solve
real-world problems

799 4.15 0.66

Introducing the concept of knowl-
edge conflict in the classroom

799 4.04 0.682

E. Evaluation and Reflection on Teaching

1) Student Evaluation and Reflection
Table 11 summarizes teachers’ responses concerning student
self-reflection and the sharing of learning strategies, reporting

the frequency, mean value, and standard deviation for both
aspects of instructional practice.

Teachers must help students develop the ability to re-
flect independently as a means of monitoring their learning
processes, learning strategies, and learning outcomes. They
should also provide opportunities for students to share their
reflections with others. Through this exchange, students can
identify and address their own weaknesses while learning
from the strengths and experiences of their peers.

Table 11: Survey of Teachers’ Methods for Supporting Stu-
dent Evaluation and Reflection

Item Frequency Mean Value Standard Deviation
Student self-reflection 799 4.12 0.682
Sharing learning strategies 799 4.04 0.681

V. Conclusion
The application of biomechanics in education provides teach-
ers with new perspectives and practical guidance, particularly
in online teaching and long-term learning contexts. Through
the detailed examination of physiological factors, including
students’ physical responses, movement patterns, and muscle
fatigue, biomechanics can effectively help teachers optimize
instructional design to enhance students’ learning efficiency
and physical health. Biomechanics not only improves learning
posture and reduces physical strain but also helps teachers op-
timize curriculum content and difficulty. This can be achieved
by considering students’ physiological abilities and avoiding
excessive reliance on fine motor control when establishing
teaching objectives and designing learning tasks.

In practice, biomechanical principles can provide teach-
ers with specific guidance for improving learning activities
through the appropriate design of learning environments and
adjustments to students’ postures. For example, suitable seat-
ing arrangements, adequate rest periods, and recommenda-
tions for movement during breaks can effectively reduce
students’ muscle fatigue while improving their concentration
and learning efficiency. Furthermore, the integration of biome-
chanics with modern information technology, particularly vir-
tual reality (VR) and motion simulation technologies, en-
hances the interactivity of teaching and learning activities and
their compatibility with students’ physiological needs. These
applications enable students to participate more effectively
in learning activities while maintaining a healthy physical
condition throughout the learning process.
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