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Abstract

Background and Aims: The physical decline of college students is greatly affected by the modern lifestyle.
College students sit in bad posture for a long time and use electronic products for a long time, and at the same
time lack exercise, resulting in increasingly serious restrictions on the functional movement of the body. In this
regard, we hope to use modern advanced technology to build an application that can guide college students
with functional movement limitations to perform physical training. This paper aims; (1) To investigate the
limitations of functional movements among college students. (2) To design physical exercise prescriptions for
reduction of functional movement limitation. (3) To construct an application for physical exercise prescription
for reduction of functional movement limitation. (4) To experience the application to compare the reduction of
functional movement limitation with pre-test and post-test.
Materials and Methods: In the two flexible test movements of active straight leg raise and shoulder flexible
in FMS, we added 4 and 12 observation factors by Modify Delphi. After the physical exercise prescription was
investigated by the expert 10C, all the content was recognized by the expert. Based on the preliminary content,
we have built the Physical Exercise Prescription Application for Reduction of Functional Movement Limitation
with an exact validity value equal to 1 and reliability while conducting the Chi-Square test of the application
and expert group, we found that the application and experts are consistent. For physical exercise prescriptions,
we compared the application and experts to find that the Chi-Square value is between 1 to 3 and has a large
consistency. The Chi-Square Value of the evaluation process is 0.087, and the consistency evaluated by the
application and experts is as high as 76.8%.
Results: We used the application to conduct an 8-week experimental intervention of 35 college students. Using
the physical exercise prescriptions recommended by the application, through the t-test, students' shoulder
flexibility and active straight leg raise are raised significantly (P <0.05).
Conclusion: The application can solve the problem of functional movement limitation of college students. In
the future, with the increase of capital investment and the expansion of data volume, the application will be
able to solve the basic problems of functional movement limitation to more different levels of motion pyramids.
To encourage to exanthem case more healthily.
Keywords: Application; Physical Exercise Prescription; Functional Movement Limitation; College Students; FMS

Introduction

With the popularization of convenient software, the daily life of college students has undergone
tremendous changes (Lepp et al., 2014). Sitting at a desk for a long time and the use of electronic
products have seriously affected the functional movement of today's college students (Baker et al.,
2018). The main manifestations are sports injuries, ineffective exercise, lack of assessment, insufficient
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exercise guidance, and lack of systematic training plans (Kastelic et al., 2018; Wright et al., 2023; Castro
et al., 2021). In addition to the type differences, different functional movement limitations also show
differences in degrees. In terms of degree, the lightest one is dysfunction but no pain, and, the severe
one is painful and even affects the self-care ability (Peebles & Jonas, 2017; Tahran & Yesilyaprak,
2020). How to identify the causes of functional movement limitations of college students and taking
active measures to deal with them may improve the status quo of college students' physique that
continues to decline.

Functional Movement Screening (FMS) originated in the United States (Cook et al., 2006) and
is internationally recognized as a screening that can effectively test athletes' overall movement control
stability, body balance, flexibility, and proprioception. This method guides corrective training primarily
by discovering motor deficits. Its methods are widely used in sports training (Tee et al., 2016; Smith et
al., 2017; Chimera et al., 2017). The operation of FMS is mainly carried out in the form of corporate
training. In addition to the high multi-level training fees, learners are also required to have a certain
accumulation of professional knowledge. Many factors limit the popularization of FMS. At the same
time, numerous studies have shown that functional movement limitation can be solved by physical
training (Wu Fan et al., 2021; Zhang Luyang et al., 2022; Zhang Xiang, 2009; Yan Qi et al., 2012; Li
Tongming et al., 2018; Wang Yinhui, 2017) but these studies are based on the judgment of people's
subjective will. Affected by the level and experience of testers, there is a lack of practical, convenient,
fast, and accurate tools to improve the efficiency of testers.

By constructing various impact indicators of FMS, this study evaluates and deals with the
flexibility problem, and builds a training program to solve the functional limitations affecting college
students. After experimental practice research, we will carry out the experimental process to build
Applications. Take each impact FMS index as the content of data collection. Use various effective
training programs as machine learning materials, and finally construct a training set through various
effective targeted training programs to form an expert system (Fan Liping, 2022). After training with a
certain amount of data, we can design a more targeted physical exercise program based on the evaluation
and diagnosis results of students' physical characteristics through the integration of FMS and Al analysis
technology. Among them, through mathematical modeling and Al algorithm analysis (Alves &
Silvestrini, 2020), the content of physical training is formulated, including the awakening, activation,
and training of target muscles, and the treatment of single joint problems in different positions, then
rebuild from power mode to strength training chain. Promote the development of Al technology in the
daily sports of college students

Objectives

1. To investigate the limitations of functional movements among college students.

2. To design physical exercise prescriptions for the reduction of functional movement limitation.

3. To construct an application for physical exercise prescription for the reduction of functional
movement limitation.

4. To experience the application to compare the reduction of functional movement limitation with
pre-test and post-test.
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Literature Review

1. Functional movement limitations

Joint function refers to the ability of each joint in the body to maintain daily activities in different
positions. According to the original classification scheme proposed by Nagi (1976), functional
limitations are defined as “limitations in performance at the level of the whole organism or person.”
Verbrugge and Jette (1994) defined functional limitations as restrictions in performing vital situation-
free physical actions needed in everyday life. Lee Yunhwan & Park Kyung-Hyee (2006) believe
functional limitation is an intermediate from r of the process Illness to of disability. Liao, Li & Wang
(2019) defined functional movement limitation mainly as deep squat (DS), hurdle step (HS), in-line,
and lunge (ILL)<3 in FMS. Functional movement limitation in this study mainly refers to the
performance of limited or restrained movement when the human body performs daily sports, including
insufficient flexibility, stability, and, symmetry of the joints. With their development, it will break the
coordination and homeostasis of various tissues and organs in the body, and the body shape will be
abnormal. In severe cases, it will affect normal work and life.

In recent years, with the development of science and technology such as computers, mobile
phones, the Internet, and artificial intelligence, the frequency and time of college students use of
electronic products has increased significantly. The continuous extension of screen time has brought
about tremendous changes in the lives and learning styles of college students (Song Rongxin et al.,
2021). Due to the unhealthy lifestyles of college students such as indifference to health awareness, long
desk time, insufficient physical exercise, insufficient sleep, and irregular work and rest, the physical
condition of college students is not optimistic (Mao Zhenming et al., 2022). Xu, R et al. (2021) found
that after the joint function is limited, the body will compensatory increase the activity level of
surrounding muscles to maintain dynamic balance during exercise. Although the physical fitness test of
college students is held every year, the content of the test cannot reflect the problems related to the joint
function of college students, and the students were not aware of their joint function problems. Li Li et
al. (2019) believed that the best way to deal with joint function problems was functional physical
training, which could not only correct bad posture but also improve the health of the human body.

2. Functional movement screen

Functional Movement Screening (FMS) originated in the United States. It was invented by
American athletic trainer and physical therapist Gray Cook (Cook et al., 2006). It is the product of
practical exploration and experience summarization in the American physiotherapy industry. It is a
commonly used assessment tool in the sports and rehabilitation field to assess an individual's basic
movement patterns and motor function and to help identify potential movement disorders or imbalances.
Its appearance fills the gap between traditional medical tests and athletic ability tests that ignore the
quality of action completion. At the same time, it has also drawn the attention of physical therapy and
strength training practitioners to movement flexibility and stability. It allows the correction of body
compensation and asymmetry to be gradually incorporated into the scope of rehabilitation and strength
training purposes.

Although there are many different voices for FMS, it proves that the test method still has some
shortcomings to be perfected. Lynn et al. (2010) found that squats can be used to measure hip mobility
in students through functional movement screening. His research shows that the higher the squat
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performance of the students, the better the hip mobility. Students with low squat scores will have
different degrees of hip joint problems, such as snapping hips. Specific issues of the hip have not been
studied in depth in the literature. Adding a single-joint range-of-motion test of the hip may provide a
clearer picture of where the student's specific problem lies. In this regard, this study intends to add a
single joint range of motion test to the functionally limited test content based on the FMS test, so as to
identify the subject's functionally limited problems.

Since the specific operation methods of the FMS test at this stage can only be obtained by paying
high training fees, learning is obtained through various operation-level trainings organized by the FMS
Company. The high cost of learning and the need for learners to have certain practical experience and
knowledge accumulation have resulted in many trainees not being able to use it well after returning to
their jobs. Many reasons limit the use of FMS to better solve the problems people encounter in sports.
In this regard, if Al technology can be used to systematize the entire evaluation process, it can greatly
reduce the time for sports practitioners to learn knowledge of different disciplines. Use the energy of
physical education teachers to guide students in training and realize the process of rapid diagnosis and
targeted training.

3. Application Construction

Artificial intelligence (Al), as a disruptive technology, has been widely used in various fields. In
the field of software engineering, the application of Al technology not only accelerates the software
development process but also provides developers with new tools and methods. Application
construction mainly includes key links such as problem definition, data collection, model selection,
training optimization, and deployment. In terms of problem definition, in the process of building Al
software, a clear problem definition is the key to success (Simon, 1988). Problem definition not only
needs to clarify the surface characteristics of the problem, but also needs to consider the background,
influencing factors, and expected solutions of the problem. With accurate problem definitions,
researchers can better guide the model selection and development process. Since various application
scenarios require different types of Al models, the problem definition has an important impact on the
selection and design of the models. The problem definition phase covers the problem statement, goal
setting, and identification of required data (LeCun et al., 2015). In terms of data collection and
preparation, data is the foundation of Al. The quality and quantity of data have an important impact on
the performance of the model. Data is the key to training Al models (Dong et al., 2023). We need to
collect and prepare sufficient datasets in advance, including training data, validation data, and test data
(Scannapieco, 2006). Data collection and preparation include collecting appropriate data sources, data
cleaning, data preprocessing, and feature engineering (McKinney, 2022). These steps ensure the
accuracy and completeness of the training data. In terms of model selection, it is crucial to choose an
appropriate Al model according to the problem definition and data situation (Mathew et al., 2021).
Model selection may involve different types of models such as supervised learning, unsupervised
learning, and reinforcement learning (Hastie et al., 2009). Choosing an appropriate model is more
conducive to achieving accurate prediction and analysis results. In terms of training optimization, the
training process is the core of Al model construction. We use the training dataset to train the selected
Al models. This may require the use of machine learning frameworks such as TensorFlow, PyTorch,
etc. During the training process, techniques such as parameter tuning, regularization, and optimization
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algorithms are widely used to improve the performance and generalization ability of the model (Géron,
2022). Training optimization also includes evaluating and improving the performance of the model
(Bottou, 2010). In terms of model deployment, once a model is trained, it is a critical step to deploy it
to real applications (Sandler et al., 2018). Integrate the trained artificial intelligence model into the APP
(Wuetal., 2021). This may require the use of A, Pls, SDKSs, or custom development. Model deployment
can involve integrating the model into a mobile app, website, or cloud platform for real-time prediction
and analysis (Paleyes et al., 2022). After a model is deployed, continuous monitoring and maintenance
are key to ensure model performance and stability (Verma et al., 2021). The performance of the model
may degrade due to changes in data distribution, environmental changes, or other factors, so a
monitoring mechanism and a corresponding update strategy need to be established (Caruana et al.,
2015). With the continuous development of Al technology, the process of building Al software is also
evolving (Angermueller et al., 2016). In the future, integrating more automation technologies, more
advanced model selection algorithms, and smarter model deployment methods will become the
development direction (Chau et al., 2023).

4. Compatibility of Al technology and physical exercise prescription program

The chess game program developed by Newell, Simon, and Shawn (1959) is the beginning of the
combination of artificial intelligence and sports (Lu Laibing et al., 2021). As the AlphaGo program
defeated Li Shishi through the artificial neural network algorithm, and AlphaGo Master defeated Ke
Jie, the algorithmic capabilities of artificial intelligence have greatly exceeded people's imagination
(Huang Wenhu, 2022). Sun Lin et al. (2022) made the data more clustering performance through K-
nearest neighbors and density peak clustering algorithm with an optimized allocation strategy. It
improves the prediction efficiency and accuracy and simplifies the prediction process of the deep
learning method, which can provide a good reference. Khurram et al. (2016) used k-nearest neighbor
(k-NN) and naive Bayesian classifiers for clinical data, which greatly improved the recognition
accuracy. Chen Yuchuan (2012) used artificial intelligence expert system technology to build a
network-based nutritional diagnosis expert system, which is faster and more accurate than human
nutritionists. Su Bingtian's breakthrough in the men's 100-meter sprint is inseparable from China's
investment in technological means, and the results obtained also let us see the power of technology.
Although there is not much research on artificial intelligence in sports science, with the improvement
of people's sports needs, the use of high-tech means to monitor sports effects has gradually attracted
attention (Su, Li, Xu et al., 2022). With the development of technology, there are more and more
application scenarios for artificial intelligence. From data calculation to human-computer interaction,
the realization of hardware also provides us with greater possibilities to explore sports and human
science.

We can uses statistical measurement tools to analyze the types and degrees of functional
movement limitations and analyze and push them based on mathematical modeling and Al algorithms
(Shaffer et al., 2021), combined with the expert system (Fan, Lang, Xiao et. al., 2022), to guide students
how to carry out the exercise, to solve the problems of students' functional movement limitations and
insufficient knowledge of teachers' physical assessment. Through the integration of FMS and Al
analysis technology, a set of more targeted physical exercise prescription programs can be designed
according to the assessment and diagnosis results of students' physical characteristics.
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The literature review discusses functional movement limitations and the Functional Movement
Screening (FMS) tool, providing insights into their definitions, origins, and applications. It also explores
the increasing use of electronic devices by college students and its impact on physical health. The review
delves into the application of artificial intelligence (Al) in various domains, especially in sports and
health, showcasing its potential to enhance the assessment and prescription of physical exercises. The
compatibility of Al technology with physical exercise prescription is highlighted, emphasizing its role
in addressing functional movement limitations through a systematic and data-driven approach. Through
the content of theoretical research, we can construct a conceptual framework (Figure 1). In terms of
input, the theoretical methods will be verified and the input will be consistent with the content of this
study. The research process includes data collection, application construction, and verification
according to the research purpose. The output results are the results after the experiment, which proves
the effectiveness of the application.

Conceptual Framework

Input Process Output

1.The physical exercise
prescription is good.
2.The application has high
quality.

3.The application can
reduction functional
movement limitation.

1.FMS collect data 1. Survey the limitation
2.Physical exercise problem

prescription 2. Design physical exercise
3.Mothod for function prescription

limitation problem 3. Construct an application
4.Therapy theory feasible 4. Application experiment

Figure 1 Conceptual Framework

Methodology

Population and Sample Size

In China, there are more than 30 million college students (Xu et al., 2023). The physical condition
of college students is mainly understood through physical fitness tests. Due to functional limitations, it
mainly affects the student's quality of movement and does not affect the student's daily life, but it can
easily lead to sports injuries. Due to the lack of personnel and expertise, we have not conducted large-
scale studies of functional limitations in college students.

We selected the 35 students by snowball sampling in the XX Universities in Guangzhou as
samples to screen the functional movement limitation. Defined by Krihua and Xu (1984) to determine
the sample size, and use 5-15 times the test items as the research sample (Chen et al., 2023). Since FMS
has 7 action tests, theoretically our sample needs 35-105 samples. Finally, considering the convenience
of sampling, we decided to use 35 as the minimum threshold sample size for this study. Compare the
data changes before and after the experiment to determine the effectiveness of the application.
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Research Instrument

FMS test suite, The FMS test suite includes a 4-foot (1.2m) long pole, a stretch belt, two short
rods, and a test board with a length and width of 152cm*13cm*5cm. Which is used to test the body’s
function situation with 7 movements.

Questionnaire for Expert 10C, We mainly conduct an expert IOC for the design of the body
movement. Through flexible shoulders and active straight legs, we invite 5 experts for I0C to determine
whether the training plan is feasible.

Questionnaire for Modified Delphi, Through two rounds of Modified Delphi, we have
determined that the collection indicators needed to be increased for functional limited issues. Realize
personalized analysis of individuals with different issues and a more in-depth understanding of different
reasons for each person to lead to limited functions. According to the Modify Delphi criteria, if the
following conditions are met, the factor will be saved. First: Mdn. >3.5, second: I.R.<1.5, third: CV <<
0.25.

Chi-Square Test, The Chi-Square test is mainly a verification of the application system.
Including the training plan and system evaluation process issued by the system to verify whether the
analysis and output results of the application can reach the level of the expert.

Data collection

Investigate the functional limitations of 100 college students through FMS. Using the Modified
Delphi method, the questionnaires were distributed to 21 experts, and the core indicators for evaluating
test content. Interview for 5 experts about IOC. Data comparison between the two testers. And Data
collection of functional movement limitation for 35 subjects through Application.

Data Analysis

This study mainly used SPSS 21.0 software to analyze the data; The statistics used are mean and
standard deviation, percentage, Mdn, IR, and CV. Chi-Square. And The compare mean within the group
with t-test dependent.

Research Process

Step 1 Conceptual representation

1 Investigation on the causes and effects of functional movement limitation of 100 college
students.

2 Using FMS to screen college students for functional movement limitation.

3 Construct the data collection index of functional movement limitation of college students
by Modified Delphi (N=21).

4 Develop training programs for different functional limitations with expert IOC(N=5).

Step 2 Create Draft Application

1 Use classification algorithms, including decision tree classification, native Bayesian
classification algorithm, SVM-based classifier, neural network method, k nearest neighbor (kNN),
fuzzy classification, etc. After the sample data is imported, the classification diagnosis function limits
the type

2 Rule-Based Algorithmic Classifier. Rule-based classifiers are just another type of classifier
that makes the class decision depending on the use of various “if..else” rules. We will code the feature-
restricted evaluation process.
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3 Judge the improvement of the subject's exercise. If there is an improvement, keep the
program in the training set; if there is no improvement, modify the practice content and conduct
experiments until the subjects improve;

4 Expert system algorithm. Incorporate the effective training plan into the training set to form
the training set of the expert system. In artificial intelligence, an expert system is a computer system
emulating the decision-making ability of a human expert. Expert systems are designed to solve complex
problems by reasoning through bodies of knowledge, represented mainly as if-then rules rather than
through conventional procedural code.

5 Try out the application for 5 subjects.

Step 3 Confirm Application quality

1 Compare the similarity of the physical exercise prescription between the two
testers(5experts with application).

2 Compare the evaluation process of the same subjects between the two testers(5experts with
application).

Step 4 Application operation

1 Use 35 samples as the experimental group, using the application for the data collection and
analysis, the experiment is carried out 8 weeks/3 times a week.

2 Compare the results before and after the experiment.

Results

1.Survey the limitations of functional movements among college students

We investigated 100 students and FMS tests. We found that college students' upper limbs and
core forces were poor, and the scores were less than 2 points. But their lower limb joint stability is
better. The two flexible test movements, the shoulder mobility, and active straight legs raise are slightly
higher, but they are still at a low level. Flexibility is the main problem of functional training. It is a
priority problem that should be resolved in time.

Based on the above survey, we have added test indicators of shoulder flexibility and active
straight legs by revising Delphi. With more in-depth assessment, the issue of joint flexibility is limited.
The Final Active Straight Leg Raise Increased by 12 Observation Factors, and Shoulder Flexibility
Increased by 4 Observation Factors.

2. Design physical exercise prescription for reduction of functional movement limitation

According to different functional limitations, we design appropriate physical exercise prescriptions. For
the designed physical exercise prescription, we invited 5 experts familiar with the content of this study
to conduct an 10C survey. According to Pongpaew’s (2009) research, the IOC value must not be less
than 0.8 to be included in the criteria. We obtained an IOC value of 1 for physical exercise prescriptions

et ATy enEns o RT cATOBIRK 40 h AV (U1 GlA11 195k TBIIATiPrebiRESuchbiH e thaleRRYSiFSH
BREAGELI BRSO ARSHRERIRSIStimitations are endorsed by 5 experts (
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Table 1 Experts information of 10C for physical exercise prescription (N=5)

Name Title Service organization Field of research
Sports Rehabilitation
Li Piyan P ) Shaoguan University Sports Rehabilitation
Therapist

Hesh Shi i Sport
esheng 1sany! ports Physical Training and

Cai Yishui CEO Rehabilitation and Physical .
. Sports Rehabilitation

Training Center

Lin Shaojie  National Coach China Golf Admin. Center Physical Training

Li Guangdong Province Athletics

|'u National Coach ’ .g g Vi ! Track and Field

Xiaosheng Admin. Center

Guangdong Industry

Du Shaohui  Pro. Physical Education

Polytechnic

3. Application Construction

Through actual operations, data collection and analysis of the subject's physical condition can be
carried out. It can help us gain a deeper understanding of the functional limitations of college students.
Using apps we can achieve personalized guidance for students. This is difficult to achieve in ordinary
physical education courses. The application-building framework is shown in Figure 2.

Manual test Analyze —P| Training Program | Input Data
A

\

Ineffective

Training Program

Effect judgment Effective—» Al Program

No Data in Database’ Effective: Effect judgment

Ineffective

Figure 2 Application Construction Flow Chart

With the data from this study, we can build an application that uses artificial intelligence
technology to personalize the training of people with limited functions (see Figure 2). We build the
system based on the implemented data scheme.

First, data collection and classification

According to the content of data collection in this study, the data is imported into the program
through data digitization. Through the comparison and classification algorithm, we can classify each
data situation into different problems. This content can be done algorithmically. Decision tree algorithm

[429]
Citation Lin, P., Tongdecharoen, W., Tasnaina, N. (2023). Development of Physical Exercise Prescription Application for
Reduction of Functional Movement Limitation in College Students. International Journal of Sociologies and
Anthropologies Science Reviews (IJSASR), 3 (5), 421-424; DOI: https://doi.org/10.60027/ijsasr.2023.3729



https://so07.tci-thaijo.org/index.php/IJSASR/index
https://doi.org/10.60027/ijsasr.2023.3729
https://doi.org/10.60027/ijsasr.2023.3729

International Journal of Sociologies and Anthropologies Science Reviews (IJSASR), 3 (5),
September-October 2023, pages 421-424. ISSN: 2774-0366
Website: https://so07.tci-thaijo.org/index.php/1IJSASR/index
DOI: https://doi.org/10.60027/ijsasr.2023.3729

is one of the classification algorithms in artificial intelligence. Decision trees are intuitive and easy to
interpret, making them suitable for this task.

Second, Physical Exercise Prescription Construction

We conducted expert 10C on the physical exercise prescription for the problem of active
straight leg raise and shoulder mobility. The 10C values were all 1, and the designed content of physical
exercise prescriptions has been approved by experts. This physical exercise prescription will be used in
subsequent practical research for application construction and projects.

Third, matching and correction of training content

According to the learned data cases in the program, the new data is matched, and the training
plan is output according to the matched content. If there is no such type of data in the database, it will
enter the manual test link, and the new data scheme will be imported into the program after the new
data is tested and valid according to the process of this project research. We can take a rule-based
approach. We will define rules that map each question type to the appropriate training content.
Additionally, we will check for any ineffective training content that may not be appropriate for an
individual's specific question type.

Fourth, the expert system construction

Through the construction of a training set for effective training, the system can learn more
solutions to different problems. We use a form of machine learning to refine the data on the fly through
supervised learning. Under a certain amount of data, the system can intelligently recommend training
programs based on the input data, and realize personalized guidance for problems.

Fifth, To confirm the difference between the 2 testers

We invited 5 experts (Table 2) to conduct expert panel comparisons with applied exercise

prescriptions for shoulder range of motion and active straight leg raising problems (
Table 3 and Table 4). We found that the chi-square value of each exercise prescription content between
the expert group and the application ranged from 1 to 3. The chi-square value was small, indicating that
the difference between the two parties was not significant. Through the difference test, we found that
P>0.05, proving that the difference between the exercise prescriptions provided by the application and
those provided by experts is small. Therefore, we judge that the exercise prescription of this application
can meet the content requirements designed by experts.
Table 2 Experts' information for Chi-Square (N=5)

Name Title Service organization Field of research
. South China University of i
Huang Weihao Pro. y Track and Field
Technology
Sports Guangdong Province Tennis
Yu Guangcheng Rehabilitation _g g Sports Rehabilitation
) Admin. Center
Therapist
. Guangdong Province Modern
Zheng Zetong National coach . Modern Pentathlon
Pentathlon Admin. Center
- Guangzhou  Polytechnic  of ) -
Wu Meiling Couch Physical Training
Sports
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Name Title Service organization Field of research

Physical Training and

Li Chunlei Dr. Pro. Beijing Sport University Sports Rehabilitation

Table 3 Chi-Square Test of Physical Exercise Prescription for Shoulder Problems

Physical Exercise Prescription for Application Expert X2 P
different shoulder problems
Problem Physical Exercise 1 2 3 4 5
Prescription
Warm Up  Foam rolling lats 30s 1 1 1 1 1 0 109 0.296
for Upper  Foam Rolling Spine 1 0 1 1 1 1
Body Stretch 30s
Foam Rolling Pectoral 1 1 1 0 1 1
Rolling 30s / side
Positive Shoulder Press 1 1 0 1 1 1
30s
Side Press Shoulder 30s/ 1 1 1 1 0 1
side
Side Stretch 30s / side 1
Shoulder Triceps Stretch 30s 1 1111 0.292
Flexion Dumbbell Supine 1
Limitation  Shoulder Flexion 3X15
reps reps
Cat Stretch 10 reps X 3 1 1 0 1 1 1
groups
Lateral Thoracic Rotation 1 1 1 0 1 1
3X15 reps/side
Prone with Sticks in 1 1 1 1 0 O

Hands and Shoulders Bent
3X15 reps reps

Shoulder Biceps Stretch 30s 1 1 1 2500 0.114
extension Cat Stretch 3X10 reps 1 0
limitation  Shaking Back and Forth 1 0 1 1 0 1
while Sitting on Hands
3X15 reps reps
Lateral Thoracic Rotation 1 0 1 0 0 1
3X15 reps/side
Sticks in Hands and 1 1 0 1 1 0
Shoulders stretching 3X15
reps reps
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Physical Exercise Prescription for
different shoulder problems

Problem

Physical Exercise
Prescription

Application

Expert

XZ

Shoulder
Internal
Rotation
Limitation

Front Shoulder Stretch 15s

Cat Stretch 3X10 reps

|-

Lateral Thoracic Rotation
3X15 reps/side

Lateral Elbow Internal
Rotation Resistance 3X30
reps

Supine Dumbbell Inward
Rotation 3X15 reps reps

1.111

0.292

Shoulder
External
Rotation
Limitation

Front Shoulder Stretch 15s

Lateral Thoracic Rotation
3X15 reps/side

S

Supine Against Stick
External Rotation 3X30s

Supine Shoulder External
Rotation with Dumbbell
3X10 reps

Prone Shoulder Rotation
3X15 reps reps

1.111

0.292

Spine and
Scapular
Stabilizatio
n

Downward Dog Shoulder
Press 10 reps

Supine Flexion over Foam
Roll with Stick 3X15 reps

Supine Flexion over Foam
Roll with Hands up and
down 3X15 reps

Supine Flexion over Foam
Roll with Alternate Hand
Flexion and Extension
3X15 reps

Alternating Shoulder
Touch Exercise 30 reps

1.111

0.292

Core
Strength

Anti-Extension Dead Bug

[

Dead Bug with Knee
Press

Quadruped

1.077

0.299

Citation
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Physical Exercise Prescription for Application Expert X2 P
different shoulder problems
Problem Physical Exercise 1 2 3 4 5
Prescription

Abdominal Crunch 1 1
Russian twist
Supine Active Leg
Lowering
overhead farmers walk 1 1 1 1 1 0

-
[ERN

Note: *P<.05, 0 means it does not match the training content, 1 means it matches the training content.
Table 4 Chi-Square Test of Training Programs for Active Straight Leg Raise Problems

Physical Exercise Prescription for Application Expert X2 P
different lower body problem
Problem Physical Exercise 1 2 3 4 5
Prescription
Warm Up for  Foam rolling on the front 1 1 1 1 1 1 222 0.136
Lower Body  of the Thigh 30s 2
Foam Rolling Outer 1 1 1 1 1 1
Thighs 30s
Inner Thigh Foam 1 1 1 1 1 1
Rolling 30s
Back Thigh Foam 1 1 1 1 1 1
Rolling 30s
Hip Stretch 15s / side 1 1 1 1 1 1
Hamstring Stretch 15s /
side
Quadriceps Stretch 155/ 1 1 1 1 0 1
side
Adductor Stretch 15s / 1 0 1 0 1 o0
side
Outer Thigh Stretch 15s/ 1 1 0 1 0 1
side
Calf Stretch 15s / side 1 0O 1 0 1 1
Biceps Biceps Femoris Fascia 1 1 1 1 1 107 0.299
Femoris Ball Release 1min 7
Tension Standing Straight Leg 1 1 1 1 1 1
Internal Rotation Stretch
30s
Supine Inner Leg Swing 1 1 1 1 1 1
15 reps
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Physical Exercise Prescription for Application Expert X2 P
different lower body problem
Problem Physical Exercise 1 2 3 4 5
Prescription
Supine Hand Grabbing 1 o 1 1 1 1

the Opposite Foot
Flexion and Extension

3X10 reps
Side Plank Inner Support 1 1 0 1 1 1
3X30s
Supine Straight Leg 1 1 1 1 0 0

Elastic Band Resistance
Internal Rotation 3X15

reps
Internal Band Resistance 1 1 1 0 1 1
Lunge 3X15 reps
Semitendinos  Semitendinosus Fascia 1 1 1 1 1 1 233 0127
us Tension Ball Release 1min 3
Standing Straight Leg 1 1 1 1 0 1
Internal Rotation Stretch
30s
Supine Lateral Leg 1 1 1 0 1 1
Swing 15 reps
Supine Hand Grabbing 1 1 0 1 0 0

the Same Foot Flexion

and Extension 3X10 reps

Side Plank 3X30s 1 0 1 0 1 1
Supine Straight Leg 1 1 1 1

Elastic Band Resistance

External Rotation 3X15

reps

Outer Band Assisted 1 o 0 1 1 1
Lunges 3X15 reps

Calf Tension  Foam Rolling Calf 1 1 1 1 1 1.05 0.305
Rolling 1min 3
Lunge Calf Stretch 30s
Kneeling Dynamic
Dorsiflexion 30s
Open Kneeling 1 1 1 1 1 1
Dorsiflexion 30s

=
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Physical Exercise Prescription for Application Expert X2 P
different lower body problem

Problem Physical Exercise 1 2 3 4 5
Prescription
Foot Stool PNF Foot 1 1 1 1 1 1
Press 30s
Centrifugal Push-down 1 1 1 1 0 0
with Heel Suspension
3X15 reps
Elastic Hook Feet 3X15 1 o 1 1 1 1
reps
Elastic Band Inversion 1 1 1 0 1 1
3X15 reps
Elastic Band Eversion 1 1 0 1 1 1
3X15 reps
Stick to Body Single Leg 1 1 1 1 1 1
Hinge 3X15 reps

Hip Flexion Standing Leg Swing 15 1 1 1 1 1 1 1.09 0.296

Training reps 1
Anti-Extension Dead 1 1 1 1 1 1
Bug 3X30s
Supine Leg Swing 3X15 1 1 1 1 1 1
reps
Elastic Ring Knee Lift 1 1 0 1 1 0
3X15 reps
Sitting Straight Leg Raise 1 1 1 0 0 1
3X15 reps
Half-kneeling while 1 o 1 1 1 1

Leaning on the Wall to
Step over Yoga Blocks

3X15 reps
Hip External ~ Foam Rolling Glute 1 1 1 1 1 1 109 0.29
Rotation Release 1min 1
Tension Sit Straddle Hip Stretch 1 1 1 1 1 1

30s

Banded Clamshell with 1 1 1 1 0 O

Loop Booty Band
centrifugal 3X15 reps

Side Plank Inner Support 1 1 1 1 1 1
3X30s
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Physical Exercise Prescription for Application Expert X2 P
different lower body problem
Problem Physical Exercise 1 2 3 4 5
Prescription
Side Lying Knee Internal 1 1 0 0 1 1
Rotation 3X15 reps
Double Knee Ball Squat 1 o 1 1 1 1
3X15 reps
Hip internal Foam Rolling Tensor 1 1 1 1 1 1 105 0.303
rotator Fascia Lata Release with 9
tension/ hip Stretch 1min
weakness Foam Rolling Glute 1 1 1 1 1 1
Release 1min
Seated Knee Fixed 1 1 1 1 1 1

Opposite Side Twist
Stretch 30s

Alternating Side Leg 1 1 1 1 1 1
Press 10 reps
Frog Stretching 30s 1 1 0 1
Side Lying Straight Leg 1 1 1
Glute Activation 3X30s
Clam Exercise 3X15reps 1 1
Standing Hip Flexion 1 o 1 1 1 1
3X15 reps
Squat Sideways Walk 1 1 1 1 1 1
3X20 meter
Hamstring Foam Rolling Rectus 1 1 1 1 1 1 105 0.303
Weakness/Qu  Femoris with Stretch 9
adriceps Imin
Tightness Foam Roller Vastus 1 1 1 1 1 1
Medialis with Stretch
1min
Foam Rolling Vastus 1 1 1 1 1 1
Lateralis with stretch
1min
Hip Extension Stretch 1 1 1 1 1 1
30s
Quad Stretch 30s 1 1 0 1 1 1
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Physical Exercise Prescription for Application Expert X2 P
different lower body problem
Problem Physical Exercise 1 2 3 4 5
Prescription
Seated Elastic Band 1 1 1 1 1 1

Straight Leg Passive
Knee Bend 3X15 reps

High Static Glute Bridge 1 1 1 0 1 1

3X30s

Elastic Band Hamstring 1 o 1 1 1 1

Curl 3X15 reps

Nordic Curl 3X10 reps 1 1 1 1 0 0
Tense Foam Rolling Inner 1 1 1 1 1 1 107 0.299
Adduction/ Thigh with Stretch 1min 7
Weak Alternating Side Leg 1 1 1 1 1 1
Abduction Press 10 reps

Dynamic Medial Lateral 1 1 1 1 1 1

Support 3X15 reps

Side Lying Static Leg 1 0O 1 1 1 o0

Raise 3X30s

Side Lying Dynamic Leg 1 1 1 0 o0 1

Raise 3X15 reps

Standing Elastic Band 1 1 1 1 1 1

Straight Leg Lateral
Raise 3X15 reps

Squat Sideways Walk 1 1 0 1 1 1

3X20 meter
Abduction Foam Rolling Glute 1 1 1 1 1 1 105 0.303
Tightness/ Release 1min 9
Adduction Foam Rolling Tensor 1 1 1 1 1 1
Weakness Fascia Lata Release with

Stretch 1min

Sit Straddle Hip Stretch 1 1 1 1 1 1

30s

Seated Knee Fixed 1 1 1 1 1 1

Opposite Side Twist

Stretch 30s

Side Plank Inner Support 1 1 1 1 1 0

3X30s
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Physical Exercise Prescription for Application Expert X2 P

different lower body problem

Problem Physical Exercise 1 2 3 4 5
Prescription
Side Lying Leg Raise 1 1 1 0 o0 1
3X15 reps
Supine Crossed Legs 1 o 1 1 1 1
3X15 reps
Clip Yoga Brick Hip 1 1 0 1 1 1
Bridge 3X15 reps
Squat with Ball 3X15 1 1 1 1 1 1
reps

Note: *P<.05,0 means it does not match the training content, and 1 means it matches the training
content.

In addition, we verify the evaluation process of functionally limited content within the application. For
the collected data of subject 1, we invited the 5 experts to evaluate the subject's functional limitations.
Compare the consistency of application processes with expert assessments. We found that the chi-
square value of the Application group and the expert group was 0.087 (>0.05), indicating there was no
statistically significant difference in the evaluation results between the expert group and the Application
group. The consistency of the judgment results is as high as 76.8%, which demonstrates that the
consistency between the Application and experts is high.

4. Experience the application to compare the reduction of functional movement limitation
with pre-test and post-test.

The sample selection for this study was carried out in a snowball manner, and college students
with functional limitations were tested according to the research topic. Since the flexibility problems in
the FMS are mainly reflected in the two departments of straight leg raising and shoulder mobility, the
test samples can only be selected for this research sample if they meet the criteria of the restricted
problems in these two movements. Through the FMS content we set, we collect data on the sample, as
shown in Table 5.

Table 5 Sample Basic Information Collection Form (N=35)

Item M+SD
Age(y) 20+0.94
Height(cm) 164+7.88
Weight(kg) 54+10.79
Gender M=34.3%(12), F=65.7%(23)
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In Table 5, we can see that the participants in the test are all college students and their average
age is 20+0.94, of which 34.3% are men and 65.7% are females. The average height is 164+7.88 cm,
and the average weight is 54+10.79 kg.

Aiming at the problem of functional limitation in this study, we analyzed the scores of the two
tests of shoulder mobility and active straight leg raising. The analysis results are shown in
Table 6 and
Table 7.

Table 6 Mean and standard deviation of Shoulder Mobility, Left Shoulder Mobility Right, Active
Straight Leg Raise Left, and Active Straight Leg Raise Right that separated by pre-test and post-test.

) Pre-test Post-test
Variable
M+SD M+SD
Shoulder Mobility Left (N=29) 1.83+0.71 2.86+0.35
Shoulder Mobility Right (N=29) 1.55+0.51 2.8310.38
Active Straight Leg Raise Left (N=31) 1.94+0.63 2.94+0.25
Active Straight Leg Raise Right (N=31) 1.48+0.51 2.84+0.37

Table 7 The compare Mean and standard deviation of Shoulder Mobility, Left Shoulder Mobility Right,
Active Straight Leg Raise Left, and Active Straight Leg Raise Right separated between pre-test with
post-test by t-test dependent.

NO. Paired Samples Test M df t P
Pair1  Shoulder Mobility Left 1.03 28 7.62 0.00 *
Pair 2 Shoulder Mobility Right 1.28 28 13.02 0.00 *
Pair 3  Active Straight Leg Raise Left 1.00 30 8.80 0.00 *
Pair4  Active Straight Leg Raise Right 1.36 30 13.70 0.00 *

*P<0.05
Table 6 and

Table 7 show that statistics were performed on the first and second functional limitations of the test
sample. We found that the number of people with limited shoulder mobility was 28. The number of
people with limited active straight leg raising was 30 people. Among them, 25 people were limited in
both functional test movements. Through paired samples t-test, we found that the first test score of the
shoulder mobility test was 1.45+0.51, and the second test score was 2.83+0.38, with a T value of 11.945,
P=0.00. The first test score on the left side was 1.83+0.71, the second test score was 2.86+0.35, and the
T value was 7.62, P=0.00. The first test score on the right side was 1.55+0.51, the second test score was
2.83+0.38, and the T value was 13.023, P=0.00. The left mean increased by 1.03. The right mean
increased by 1.28. Through the eight weeks of applied intervention training, the problem of limited
shoulder mobility among college students has been well solved.

In addition, the first test score of active straight leg raising was 1.45+0.51, and the second test
score was 2.81+0.4, the T value was 12.403, P=0.00. The first test score on the left side was 1.94+0.63,
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the second test score was 2.94+0.25, and the T value was 8.803, P=0.00. The first test score on the right
side was 1.48+0.51, the second test score was 2.84+0.37, and the T value was 13.699, P=0.00. The left
mean increased by 1.00. The right mean increased by 1.36. Through eight weeks of applied intervention
training, the problem of limited active straight leg raising among college students has been well solved.
Generally speaking, weak core strength, limited spine extension, poor shoulder stability, weak gluteal
muscles, tight hamstring muscles, and poor upper body strength are common problems among college
students today. This is closely related to the fact that contemporary college students are under great
study pressure, spend a lot of time using electronic products, and are sedentary, and do not like sports.
The problem of functional limitation is no longer caused by muscle tension. Many factors such as core
strength, spine stability, and spine extension ability affect people's joint function, assessment, and
physical exercise prescription.

By building an application. We can provide more targeted interventions for the functional
limitations of college students. Use artificial intelligence technology to intelligently process test content
and exercise prescriptions. It can meet the interdisciplinary knowledge shortage of sports practitioners.

Conclusion

1. Summary of Physical Exercise Prescription
We used the test content determined by the Delphi survey to design the body movement prescription.
In the test of shoulder mobility, we add 4 tests, including shoulder flexion, shoulder external rotation,
shoulder internal rotation, and shoulder extension. In the test of active straight leg raise test, we add 12
tests, including core strength, raising with external rotation 45°, passive straight leg raise, active hip
and knee flexion angle test, passive hip and knee flexion test, passive external rotation angle test, passive
internal rotation angle test, hip abduction angle test, hip adduction angle test, active hip extension angle
test, passive hip extension angle test, toe flexion straight leg raise test. In response to the limited problem
of each test content, we have designed targeted physical exercise prescriptions. We are also recognized
by experts for each exercise prescription by expert 10C survey (I0C = 1). Therefore, the physical
exercise prescriptions of the targeted body issued by the application are reliable.

2. The quality of the application

The evaluation process of application can play the role of experts. Through the IOC and Chi-
Square Test for the application of the application, we found that the consistency of the application and
the experts are high. After comparing the evaluation process of experts and application, the Chi-Square
value of application and expert groups was 0.087. As a result, P> 0.05 showed that there was no
statistically significant difference between the evaluation results of the expert group and the application.
The consistency of the verdict is as high as 76.8 %, which proves that the consistency between
application and experts is high. We have verified the application of the application of individual experts
with functional movement restrictions. Through systematic evaluation logic, the emergence of the
application helps solve the knowledge of sports practitioners' knowledge of sports anatomy and
functional assessment. It can encourage physical education teachers and coaches to solve the basic
physical function of students in grass-roots sports work in the most basic level of sports pyramids in a
more targeted way. Avoid the helplessness that students are injured immediately after increasing
exercise intensity due to physical defects.
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3. Effectiveness of Physical exercise prescription for reduction of Functional movement
limitation in college students

Through experimental intervention, the restrictions on the functional movement of college
students have been improved. After experimental research, through comparison of two test data, we
found that the training content of the design has been established, and the students' shoulder mobility
and active straight leg raise have improved significantly (P <0.05). Greatly reduced the low score rate.
Both the average of the two flexible tests and the post-testing average test have been greatly improved,
with an average increase of a lot and reaching at least 1 point. Through intersection with multi-
disciplinary knowledge, more practitioners with sports backgrounds can achieve the process of
evaluating and testing different individuals. By following the application of the application, we can find
the problem of the limited functions of each person and solve them in a goal way. As the amount of
data increases, the application can quickly diagnose different people, different data, and different
problems after training a lot of data. In big data, we can better discover the various effects of different
functional restrictions on people's daily movements. Through induction and summary, we can
recommend exercise plans for different people in people's daily lives so that people can participate in
physical exercise healthily.

Discussion

1. The physical exercise prescription is reliable

The study emphasizes the reliability of physical exercise prescriptions determined through a
structured methodology involving the Delphi survey. The incorporation of various shoulder mobility
and active straight leg raise tests, along with a total of 16 tests, underscores a comprehensive approach
to designing exercise prescriptions (Reilly et al., 2009). By incorporating expert feedback and utilizing
the Delphi survey, the study confirms the reliability of the exercise prescriptions issued by the
application.

The involvement of experts in validating the exercise prescriptions through an 10C survey
reaffirms their reliability and effectiveness. The unanimous recognition of the exercise prescriptions by
experts strengthens the credibility of the application's recommendations, further supporting its potential
to aid individuals in improving their functional movement through targeted exercises (lzquierdo et al.,
2021).

2. The application has a good quality

In the construction of Applications, we use the decision tree algorithm for data collection and
classification. According to the previous research experience, this study will classify and classify the
collected data through the decision tree algorithm to identify the functionally limited types of samples.
Finally, a secondary decision tree model is used to classify the new data as core strength issues, muscle
tension issues, or muscle weakness issues for docking training programs.

The training schemes for each problem are corrected and verified. Through the collection of
effective training schemes, we build a case-based expert system (Zhang et al., 2010). The system applies
human knowledge stored in computers to solve problems that would normally require experts. It mimics
the reasoning process of human experts when solving specific problems, so it can be used by non-
experts to enhance problem-solving ability, and experts can also use it as an assistant with specialized
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knowledge. Since expert resources are quite scarce in human society, with the expert system, this
precious expert knowledge can be widely applied (Flasinski, 2016).

3. Functional limitations have been greatly improved

Through the research of this project, we found that college students are affected by the changes
in modern lifestyles. Sedentary and long-term use of electronic products, poor posture, and lack of
exercise have led to increasingly serious restrictions on the functional movement of the body. Through
the intervention of various sports, various studies have promoted the development of college students'
physiques. However, not everyone's physical condition is suitable for various sports. In this regard, we
use the research of this project to understand the functional limitations of the subjects by adding joint
function tests to the FMS. Through the intervention of functional training, performing special sports
after recovering the range of motion of the joints can reduce the sports injuries of students. This is also
the suggestion that He Mei et al. (2019) call for targeted training for college students' unhealthy
lifestyles.

Recommendation

1. The construction of the application is subject to funding investment, so we only design the
content based on the research objectives. In the future, with the investment of funds, the application can
be further improved and more intelligent fields can be realized.

2. This study is based on the FMS test method to study the functional movement limitations of
college students. to solve more movement problems. In the concept of the sports pyramid model, the
most basic factor we deal with is flexibility. The next step is to shape the human body's basic movement
capabilities from the perspective of stability and movement force patterns.

3. Through the construction of applications, we systematize screening methods and training
programs. This study only collected a small amount of sample data. We all know that the larger the
amount of data, the more accurate the Al system will be. To improve the application, testing with a
large sample size will be needed in the future.
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