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Abstract 
With the continuous progress of sci & tech, social competition has become more intense, and the pressure on human 
beings has not eased with the improvement of material life.  Sport education principle is Sport education that tends 
to the original nature. Making use of the charm of Sport, giving psychological health education, counseling, 
consultation and treatment to university students by means of Sport therapy, solving their psychological problems 
in time, alleviating their psychological conflicts and obstacles, enabling them to get rid of their psychological 
difficulties, restore their psychological balance, improve their self-confidence, and enhance their adaptability to 
society and environment and their endurance to setbacks, are the important contents of implementing 
comprehensive quality education in colleges and universities at present. In the assessment of the effectiveness of 
instructional mode, it not hard to seen that compared with the traditional psychological fitness instructional mode, 
the students in Sport instructional mode have improved their learning ability and compressive ability. Therefore, it 
is of positive significance to apply  Sport instructional mode to students' psychological fitness education, which can 
promote the innovation of psychological fitness education. 
Keywords: Psychological fitness; Fuzzy C-means clustering; Sport instructional mode. 
 

1. Introduction 
University students' psychological fitness problems 
have attracted more and more attention of the society, 
which is a manifestation of the progress of social 
civilization. With the continuous progress of sci & tech, 
social competition has become more intense, and the 
pressure on human beings has not eased with the 
improvement of material life (Sockalingam et al., 2021). 
University students are a group with high expectations. 
They have a strong desire to make something of 
themselves, but their psychology is immature, lacking 
social experience and poor adaptability. At present, the 
psychological fitness of university students has 
attracted the attention of all sectors of society (Seney et 
al., 2019). Some students make some excessive 
behaviours because they can't resolve their inner 
emotions or face pressure, which may result in life-long 
consequences. This will not only affect the reputation 
of the university, but also deal a heavy blow to the 
family (Bommersbach et al., 2022; Galante et al., 2022). 
With the continuous progress and development of 
society, university students are under pressure from 
family, society, school and other aspects, and their 
psychological fitness is not optimistic, especially the 
negative impact of the Internet on them. Paying 
attention to and attaching importance to students' 
psychological fitness has become an urgent task faced 
by educators (Zhang et al., 2021). As a base for training 
skilled talents, the school aims to promote quality 
education in an all-round wayn (Aldarmaki & Yaaqeib, 
2015). Making use of the charm of Sport, giving 
psychological health education, counseling, 
consultation and treatment to university students by 
means of Sport therapy, solving their psychological 
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problems in time, alleviating their psychological 
conflicts and obstacles, enabling them to get rid of their 
psychological difficulties, restore their psychological 
balance, improve their self-confidence, and enhance 
their adaptability to society and environment and their 
endurance to setbacks, are the important contents of 
implementing comprehensive quality education in 
colleges and universities at present (Denerel et al., 
2021). Based on the theory of Sport psychology, this 
paper puts forward that receptive Sport therapy and 
Orff group Sport therapy are the new media to 
intervene in university students' psychological 
intervention, and constructs an identification model of 
students' psychological fitness based on FCM 
algorithm, and analyzes the role of Orff Sport 
instructional mode in students' psychological fitness. 
Whether students' psychological fitness is healthy or 
not has become an important prerequisite and strength 
guarantee for university students to enter the society, 
enter the future and compete with the world (Narrow, 
2022).  idea of Sport education plays an obvious role in 
supporting learners, and it has remarkable effects from 
intellectual development to psychological growth. To 
some extent, the level of psychological fitness can be 
said to be more important than the level of professional 
knowledge, and a person's healthy psychology is the 
basis and guarantee for exerting professional 
knowledge or potential (Chung et al., 2022; Narrow, 
2022). It is necessary to intervene the psychological 
problems of university students through Sport therapy. 
Therefore, it is necessary to strengthen the research on 
students' psychological fitness problems and analyze 
the advantages of Sport therapy. This paper analyzes 
the active structure of Sport education in psychological 
fitness education, so as to provide theoretical reference 
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for the application of Sport education in Sport therapy 
(Craig et al., 2022). Its main contributions and 
innovations include: 
(1) Based on the theory of Sport psychology, this paper 
puts forward that receptive Sport therapy and Orff 
group Sport therapy are the new media to intervene in 
university students' psychological intervention, and 
constructs an identification model of students' 
psychological fitness based on FCM algorithm. 
(2) This study finds out the influence of class structure 
and psychological fitness factors hidden in the 
attributes of psychological fitness data on the 
clustering results, and provides reference for colleges 
and universities to formulate corresponding strategies 
for early prevention and intervention of mental 
disorders. 
In the first section, the background and significance of 
the research on students' psychological fitness 
education are introduced, and the identification model 
of students' psychological fitness status based on FCM 
algorithm is proposed. The second section is related 
work, which analyzes the research of related scholars 
in the field of students' psychological fitness education, 
and puts forward the research methods and 
innovations of this paper. The third section is the theory 
and model part, which expounds the significance of  
Sport instructional model for psychological fitness 
education and constructs a model for identifying 
university students' mental state. The fourth section is 
the analysis and discussion of the results. The validity 
of the psychological recognition algorithm in this paper 
is verified by comparative experiments, and the effect 
of Sport instructional mode on students' learning 
ability and compressive ability is verified by this model. 
The fifth section is the conclusion, summarizing the 
methods and contributions of this paper, as well as the 
limitations of the psychological fitness identification 
model in this paper, and then proposing the next 
research direction of students' psychological fitness 
education identification. 

2 Related Work 

Ruggiero is studying the psychological fitness problems 
of university students, and the main DM algorithms are 
ID3 decision tree algorithm and Apriori association 
rule algorithm, which analyzes some internal 
relationship between mental problems and their 
attributes (Kim et al., 2019; Ruggiero et al., 2020). 
Perryman et al. proposed an algorithm to predict 
students' dropout (Perryman et al., 2022). Compared 
with all students in universities, it is relatively rare for 
students to drop out of school, which is a problem of 
data imbalance. In such data, most of them have more 
examples than a few. Traditional algorithms predict 
minority classes as majority classes, and then ignore 
minority classes. When the data grows with 
unbalanced characteristics, it is difficult for traditional 
algorithms to solve these problems. Goodwill et al. 

studied the application of DM tools in medical care, and 
used psychological fitness and breast cancer data sets 
to evaluate the application effect of DM tools in this 
field (Goodwill et al., 2018). Hsu et al. developed an 
algorithm framework based on disi-hard, which 
combined heterogeneous characteristics to predict the 
grant portfolio that students should receive (Hsu et al., 
2020). Recto proposed a regularization model by 
taking advantage of the similarity and label 
dependence among students, and applied it to real data 
sets. Compared with the existing methods, their 
methods can always show better performance (Recto & 
Dimmitt-Champion, 2018). Stephanie et al. proposed a 
data-driven framework based on students' behavior in 
school to predict their career choices after graduation 
(Armes et al., 2018). Marchionatti et al. analyzed the 
changing trend and gender differences of university 
students' campus behavior (Marchionatti et al., 2022). 
They think that university students' campus life may 
have a substantial impact on their academic 
achievements and future career direction. Therefore, 
how to understand university students' campus life is 
an important topic worth discussing, especially the big 
data collected by campus information system. Trottier 
et al. found poor-performing university students 
according to their behavior patterns, and analyzed the 
relationship between students' behavior and 
performance (Romain et al., 2016). Xiao preprocesses 
the original behavior data recorded by smart card, 
extracts behavior characteristics from statistics and 
correlation, describes students' behavior patterns, and 
then adopts multi-task model to learn the results of 
each course at the same time (Xiao et al., 2022). 

3 Methodology 

3.1 The significance of Sport instructional model to 
psychological fitness education 

Sport education contributes to the perfection of 
personality. Personality is constantly being shaped and 
improved. No matter what kind of person, there will 
always be some defects in his character. Personality 
paranoia leads to extreme thinking, which is an 
important reason for university students' unhealthy 
psychology. Different people will have different 
reactions to the same Sport.  rhythm teaching mostly 
uses simple percussion instruments, such as triangle, 
drum and xylophone, etc., which can also be played 
with guitar or piano. In the group improvisation 
training, patients are assisted to sit in a circle, and a 
variety of Sportal instruments are placed among the 
patients. Students who receive Sport therapy choose 
their favorite Sportal instruments by themselves. 
People's perception of Sport is formed by long-term 
evolution. In this long process, human beings not only 
formed a highly developed auditory system, but also 
became more and more complex in their response to 
sound. People can not only hear the sound, but also feel 
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it and be excited. Different forms of Sport can arouse 
different psychological resonance, which is similar to 
the psychological reaction aroused by natural things, 
thus arousing the imagination and thinking of the 
corresponding things. The principle of sound 
generation is the vibration of sound waves, but not all 
sound waves constitute Sport. Sport is sound wave 
vibration with a certain frequency, rhythm and 
intensity, and then it is transmitted to the human brain 
through auditory nerve and acts on the sensory system. 
People have different reactions to different concerts 
(Barr et al., 2013).  
The biggest feature of group Sport therapy is that it 
pays attention to the expansion of university students' 
inner world (Wong et al., 2018). Receptive Sport 
therapy achieves the therapeutic purpose through 
different Sportal experiences generated in the stage of 
listening. Finally, the effect of Sport therapy in this way 
is very remarkable. In the stage of listening to Sport, 
students are influenced by the beauty of Sport, 
unconsciously releasing and resolving their painful 
emotions and turning them into a positive life 
experience. Due to the strong harmony of Sport, 
interpersonal relationships are more stable. When 
Sport is chaotic, personal characteristics and 
contradictions are more likely to appear. Therefore, the 
impromptu Orff Sport education can make patients 
clearly feel the interpersonal relationship from the 
outside world, and at the same time, it can develop 
patients' Sport memories and enhance the memory 
function that is gradually deteriorating. 
Sport contains rich emotions and influences students in 
a subtle way. Sport itself is an important social means 
(Matsuda et al., 2022). University students often shut 
themselves off and refuse many social activities 
because they are not good at words and are afraid to 
talk. Accepted Sport therapy involves physical contact, 
singing communication, verbal communication and 
information transmission to the students being treated 
through group Sport activities. Since ancient times, 
Sport has an inseparable relationship with people's 
body and mind. Different Sport styles will affect 
different body structures, relieve people's emotions, 
inspire people's feelings, slow down people's emotions, 
help to get rid of mental tension and pressure, play a 
role in adjusting the body's healthy structure, and help 
to restore and improve the health status. 

3.2 Identification model of students' psychological 
fitness status based on FCM algorithm 

Influenced by traditional ideas and higher education, 
the severe employment form of university the 
inferiority complex that they can only go to higher 
vocational colleges if their scores in college entrance 
examination are not satisfactory. They think that their 
foundation and learning ability are poor, and they are 
under great psychological pressure. With the weariness 
of learning, I don't want to learn theoretical courses, 
and I also lose interest in practical operation courses. 

Most students in higher vocational colleges go to school 
far away from their parents, and they have to decide on 
their own about their study and life. Because 
individuals' self-care ability, adaptability and the ability 
to resist setbacks are generally weak, they can't achieve 
a good role change, which leads to negative emotions 
such as anxiety and depression (Holen et al., 2018). 
University students' psychological fitness problems 
have attracted the attention and attention of all 
relevant units. How to judge the psychological fitness 
problems more accurately and quickly and effectively 
solve them is the most important thing. Faced with a 
large amount of psychological fitness data, it is 
impossible to analyze or make decisions about 
psychological fitness artificially, so it is the general 
trend to establish an intelligent analysis system. The 
choice of test attribute is determined by the attribute 
with the highest information gain value. Sample set 
segmentation is determined by the value determined 
by the test attribute, and different values divide the 
sample set into multiple sub-sample sets. The 
identification stage of psychological fitness problems 
based on multi-source data is shown in Figure 1. 

 
Figure 1 Identification stage of psychological fitness problems 

Clustering is an important technology in the field of DM. 
By discovering the similarities and differences between 
data, we can further explore the potential relationship 
between data. They have certain fuzziness, and if we 
use the clustering analysis method to classify some 
data, it will cause great errors. 

Given a sample set ( )kAAA ,,, 21 …  with k  attributes. 

Suppose a sample is given, the value ( )kaaa ,,, 21 …  of 
the sample on each attribute. Then, the probability that 
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and 
( )ikkr cCaAaAP ==…∧= 11  is the 

conditional probability. 

The frequency ( )TCfreq i ,  of iC  in each 
[ ]NClassi ,1∈  is calculated. If ( )TCfreq i ,  all belong 

to one class jC
 or only a few training data fields are 

different from other classes, it is determined that the 

node is a leaf node, and the category it belongs to is jC
. 

If the quantity of classes to which the data set of this 
node belongs is greater than the quantity of classes, the 
information content of each node will be calculated: 
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In the actual training process, the learning speed often 
chooses an adjustable parameter that will change with 
the training. The stage of gradient descent is expressed 

as: 
dy

x
dx

η+ =                (4) 

According to the interception principle of the optimal 
path, it only needs to calculate: 

( ) ( ) ( ) ( )
'

' '
S

U S R X P S S U Sγ= + →∑           (5) 

Where R  is the reward value of state S , plus the U  
value of all possible states, multiplied by the average of 
probability, and then multiplied by the discount factor. 
Use this formula to find the U  value of state S , and 
get the relationship with the subsequent state. 
By using DM technology to analyze students' 
psychological fitness problems, the factors that are 
easy to show mental problems in psychological fitness 
data are excavated and analyzed, which provides 
reference for solving and preventing mental problems 
in time. The stage of psychological fitness DM is shown 
in Figure 2. 

 
Figure 2 Psychological fitness DM process 

The related data of students' psychological fitness 
assessment system is derived, and the processing 
operation depends on the amount of data. The basic 
information data of students comes from the 
educational administration management system of the 
school. As some students fail to improve their personal 
information in time after entering school, some 
information such as family status and single parents are 
missing. Data integration is the stage of integrating 
records in multiple related data sets into a new data 
warehouse according to the mining target content. 
What is used to define the threshold for measuring 
support is called minimum support, which represents 

the lowest importance standard of project set in 
statistics. Usually, the threshold used to define the 
confidence level is called the minimum confidence 
level, which represents the lowest reliability standard 
of association rules. Set the factor set U  and the 
assessment grade set V  of the analysis object of 
psychological fitness status: 

{ }muuuU ,,, 21 …=              (6) 
{ }mvvvV ,,, 21 …=              (7) 

Fuzzy assessment is carried out on each factor in U  
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according to the grade index in the assessment set, and 
the assessment matrix is obtained: 

( )
mnijrR

×
=

               (8) 

In which ijr
 indicates the degree of iu 's membership 

in iv . After determining the importance index of each 
factor, record it as: 

{ } ∑
=

=…=
n

i
im aaaaA

1
21 1,,,,

            (9) 
Synthetic: 

( )mbbbARB ,,, 21 …==             (10) 

After normalization, it is obtained that: 

{ }mbbbB ,,, 21 …=               (11) 

In this way, students' psychological status can be 
evaluated. The school psychological fitness 
management system has completed the collection, 
sorting, query and simple result analysis of students' 
psychological fitness assessment, but this only obtains 
the surface data of psychological fitness. 

4 Result Analysis and Discussion 

4.1 Validity analysis of mental state recognition 
model 

The design and implementation of students' 
psychological fitness assessment system is based on 
students' psychological fitness data, which can realize 
the input of students' psychological questionnaire 
information and result management, mainly embodied 
in the establishment of psychological fitness database 
and data collection and management (Carlisle, 2022). 
The sample data in the training set and the test set have 
characteristics and labels, but their functions are 
different. The training set is used in the training stage 
of the model, and the parameters of the model can be 
adjusted through the labels in the training set samples. 
During the training process, every time the model 
trains a sample, the parameters will be adjusted once. 
The test set is used in the test stage of the model. By 
comparing the labels of the test samples with the 
predicted values, the model can be evaluated, and the 
whole process will not change any parameters. 
Through the DM function, this paper classifies and 
analyzes the psychological data of students in school, 
and through the correlation analysis of some 
psychological behaviors, it can grasp the trend of 
students' psychological changes in time, and help the 
teachers of university students' psychological 
counseling center to effectively prevent and guide 
students' psychological problems. 
When designing machine learning experiments, the 
division of data sets is particularly important. 

Reasonable division of training set and testing set is 
helpful to train and verify the model. The algorithm for 
identifying students' psychological fitness problems 
based on multi-source data can identify students with 
psychological fitness problems to a certain extent, but 
the experimental results have not reached our ideal. 
From the psychological fitness assessment database 
collected by a large quantity of students, valuable 
information can be extracted to guide and educate 
students' healthy psychology, so that students' 
psychological counseling can be more effective. Test 
samples are respectively input into two assessment 
models for testing, and the scatter diagram of the 
predicted value and the actual value of the test samples 
by using ID3 is shown in Figure 3. The scatter diagram 
of the predicted value and the actual value of the test 
sample tested by the FCM algorithm assessment model 
is shown in Figure 4. The dots on the graph indicate the 
ratio of the predicted value to the actual value. 

 
Figure 3 Scatter diagram of actual value and predicted value 
of ID3 

 
Figure 4 Scatter diagram of actual value and predicted value 
of FCM algorithm 

In the initial stage of designing the assessment system 
of students' psychological fitness, the first task is to 
organize and design the system architecture. The 
performance comparison of the two models for data 
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processing and assessment of test set is shown in 
Figure 5 and Figure 6. 

 
Figure 5 Comparison between predicted value and actual 
value 

 
Figure 6 Comparison of algorithm running time 

DM technology is to mine the hidden laws and value 
contents of data to solve specific problems. People can 
also use computer applications to complete the same 
functions when they don't master the technology. A 
decision tree is formed by training sample data sets, 
and all training sets are classified on the first page.  
If they are not correctly classified, other examples are 
added to the training set and the above operations are 
performed circularly until a correct decision set is 
produced. For the instability of the sample set after 
partition, the quality is good or bad. The assessment 
results after network training and expert assessment 
results are shown in Table 1. As can be seen from Table 
1, all training samples are close to expert assessment 
results. 

Table 1: Assessment results of experts and FCM 
Sample number Expert appraisal FCM 
1 0.931 0.929 
2 0.745 0.749 
3 0.807 0.813 
4 0.625 0.631 
5 0.788 0.781 

On the basis of introducing information fanning theory 
and the idea of class merging, FCM algorithm 
introduces attribute weighting parameters, finds 
different weights of each attribute, reflects the degree 

of influence of sample attributes on clustering results, 
makes the position of the initial clustering center 
constantly adjust to be closer to the actual center point, 
makes the final clustering results more accurate, and 
discovers the potential relationship between data 
attributes. The psychological fitness results and expert 
assessment results obtained through simulation are 
shown in Table 2. The results of psychological fitness 
simulation are also close to the assessment results 
given by experts. 

Table 2 Simulation assessment results and expert assessment 
results 

Sample number Expert appraisal FCM 
1 0.672 0.669 
2 0.653 0.648 
3 0.739 0.735 
4 0.622 0.625 
5 0.749 0.751 

Through the comparison between Table 2 and Table 3, 
the psychological fitness recognition model in this 
paper not only has the training and prediction accuracy 
within the acceptable range, but also the error of the 
test sample is very close to that of the test sample. 
Therefore, the psychological fitness status 
identification model based on FCM algorithm is a 
reasonable and feasible assessment model. 

4.2 The influence of Sport instructional mode on 
university students' learning ability and 
compressive ability 

To solve the psychological problems of university 
students, we must understand their causes and 
characteristics. Today's society is dominated by market 
economy. The fierce competition system not only 
promotes the development and prosperity of all 
aspects of society, but also causes a series of social 
problems. Although all kinds of opportunities for 
university students in the situation of reform and 
opening-up are unprecedented in any previous period, 
a series of accompanying social problems have caused 
many psychological contradictions among university 
students, and they have deeply felt the pain caused by 
the social transformation period. School is not only a 
place for teaching, but also a base for educating people. 
University students spend most of their time in school. 
Education plays an important role in the formation of a 
person's personality. Adolescent university students' 
physical and mental development tends to mature, but 
they have not yet formed a completely healthy 
personality. Judging from the psychological confusion 
of university students, many of them are caused by 
personality disorder. At present, psychological 
counseling for students is often a mere formality. There 
are few specially trained psychological counselors in 
schools, and outdated educational concepts lead to 
many psychological problems of students that cannot 
be discovered. This kind of treatment has further 
aggravated the psychological problems of university 
students. 
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There are many contents in the Sport class that can 
greatly improve students' learning ability and 
compressive ability. In teaching, teachers should be 
discerning, be good at discovering the originality and 
sparkle of students' works, and affirm and encourage 
them in time. In this paper, FCM algorithm is used to 
grade students' learning ability and compressive 
ability. Figure 7 shows the changes of students' 
learning ability and compressive ability scores under 
the routine psychological fitness education. Figure 8 
shows the curve of the grading of learning ability and 
compressive ability with the orderly advancement of 
Sport instructional mode. 

 
Figure 7: Scores of students' learning ability and compressive 
ability under traditional psychological fitness education 

 
Figure 8: Score of students' learning ability and compressive 
ability under the deep integration of Sport education 

Traditional psychological fitness education of 

university students' learning ability and compressive 
ability basically show disorderly changes, and the 
improvement of students' ability is not significant. In 
the simulation results of Sport instructional mode to 
cultivate university students' learning ability and 
compressive ability, it not hard to seen that although 
the assessment of students' learning ability and 
compressive ability did not change obviously in the 
early stage of instructional mode implementation, the 
score showed an obvious acceleration trend when the 
cycle was prolonged. Therefore, Sport instructional 
mode can promote the cultivation of university 
students' learning ability and compressive ability. 

5 Conclusions 

Based on the theory of Sport psychology, this paper 
puts forward that receptive Sport therapy and Orff 
group Sport therapy are the new media to intervene in 
university students' psychological intervention, and 
constructs an identification model of students' 
psychological fitness based on FCM algorithm, and 
analyzes the role of Orff Sport instructional mode in 
students' psychological fitness. How to improve the 
psychological quality of university students through 
Sport education is a long-term work. Therefore, using 
Sport education to improve psychological fitness has a 
broad prospect. It organically combines theory with 
reality and effectively promotes the establishment of a 
harmonious environment in colleges and universities. 
It is of positive significance to apply Sport instructional 
mode to students' psychological fitness education, 
which can promote the innovation of psychological 
fitness education. In the simulation results of Sport 
instructional mode to cultivate university students' 
learning ability and compressive ability, it not hard to 
seen that although the assessment of students' learning 
ability and compressive ability did not change 
obviously in the early stage of instructional mode 
implementation, the score showed an obvious 
acceleration trend when the cycle was prolonged. 
Therefore, Sport instructional mode can promote the 
cultivation of university students' learning ability and 
compressive ability. 
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