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With the continuous progress of society and economy, more and more attention has been paid to the physical quality of students.
As an essential support carrier, physical education (PE) class is responsible for the exercise and improvement of the physical
quality and fitness of students. In this paper, with physical training as a breakthrough point, the data on training quality are
evaluated based on the Apriori algorithm and the factor mining is carried out accordingly. Through the Apriori algorithm, an in-
depth analysis is carried out in this paper on the practical teaching status of physical training programs at colleges and universities
in the country. From various perspectives such as the development of the existing physical training programs and their functional
features, the advantages of physical training programs in teaching at colleges and universities are analyzed. At the same time,
suggestions are given with regard to the current teaching model and status quo at colleges and universities to achieve the goal of
driving the development of physical training in the country. Finally, the results of the practical case analysis indicate that physical
training programs are feasible in the education curriculum at colleges and universities. To some extent, the spirit of physical
training programs is similar to the concept of physical education at colleges and universities. There are many types of physical
training programs, which can be used as rich resources for physical education at colleges and universities. From the results of the
research, it can be seen that the Apriori algorithm can be used to evaluate the training quality of physical education effectively; the
mastery levels of physical education skills among male students are generally higher than those among female students, and the
difference is relatively significant; the algorithm proposed in this paper can be used to evaluate the data effectively, which is of great

significance for supporting the decisions on improving the quality of training.

1. Introduction

With the continuous advancement in the society and
economy, more and more attention has been paid to physical
training. It is necessary to ensure the growth of students as
the primary subjects of education in their studies and
physical fitness on all fronts [1-3]. However, due to the
excessive academic load, the vast majority of students cannot
obtain a proper degree of exercise. Hence, the importance of
physical education as one of the essential courses in im-
proving the physical fitness of students is gradually coming
to the fore [4, 5]. Improving the quality of physical training
and fully exerting its role in the relevant application is a
crucial way and method to improve the physical quality of

students and enhance their physical fitness. Due to its
specificity, physical training can be carried out in a sys-
tematic and targeted way to achieve the integration of
training and exercise [6-8]. In accordance with various
methods of classification, physical training can be divided
into two categories: the classroom theory class and the
outdoor practice class. The so-called classroom theory class
refers to the class where classroom knowledge is taught in
the classroom, while the outdoor practice class mostly refers
to the class where the teachers and students are engaged in
relevant physical activities in a venue or stadium [9-11].
With regard to the physical education practice classes, it is
highly necessary to carry out the corresponding assessment
and evaluation. First of all, the data acquired need to be
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assessed, and further evaluation can be carried out based on
the results of the assessment. Evaluation is a summary of the
appearances, while evaluation is a summary of the outcome
and results. The proper implementation of evaluation on
physical training is conducive to helping the teachers ac-
curately understand the training progress, training quality,
and training priorities, sort out the training rules, identify
the training deficiencies, summarize the gains and losses,
and learn the relevant lessons from the training. In accor-
dance with these summaries, experiences, and development
directions, good training courses of physical education are
rated and rolled out as pilot to improve the training quality
of physical education classes. Assessing and evaluating the
training in physical education is of important significance.
However, it is necessary to have a comprehensive and ob-
jective understanding of the practical classroom training
before the focus of physical education classroom training
can be clarified and documented appropriately. With regard
to the issues or confusions encountered by the students in
physical education, it is necessary to have priority and take
the key issues into consideration for in-depth analysis. For
example, if the training quality is poor and the students are
not sufficiently motivated, why this is the case and how to
make improvement should be assessed comprehensively so
as to obtain the relatively objective and scientific results.
How is the quality of physical training evaluated effectively?
In the existing studies, it is generally evaluated from both the
qualitative and the quantitative aspects. The so-called
qualitative evaluation refers to comprehensive evaluation
based on data through surveys and consultations to identify
the quality of physical training; on the other hand, quan-
titative evaluation refers to the implementation of evaluation
by establishing a system of indexes, such as training capacity,
mastery level of students, and their class performance, to
carry out a comprehensive evaluation through the com-
parison of various indexes of the students [12-14]. However,
it cannot be ignored that it is impossible to tap a large
amount of hidden information intuitively. Thus, it is nec-
essary to make use of the data mining techniques that have
emerged in recent years to extract the hidden information
from a large amount of data to provide support for decision-
making with regard to the knowledge acquired [15]. Dif-
ferent from the existing models in foreign countries, the
teaching models in China at present are mostly based on
random grouping and free combination to carry out the
relevant classification and training. Such grouping often
leads to a relatively huge difference in the overall skill level,
which, to some extent, can inhibit the learning effect of the
students through teamwork and collaboration. It should be
noted that as students are the future of the country, their
physical health determines the long-term development of
the nation and the economic revitalization of the country. It
is exactly for this reason that more attention should be given
to the physical fitness of students. The guidance of students
to improve their physical fitness is mainly carried out in
accordance with guidance-based, inspiration-based, and
other strategies. Not only is it an attempt to practice edu-
cation, but it is also a crucial direction for engagement and
participation. Compared to the practices in foreign
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countries, the interventions for students in our country are
relatively fewer and less frequent.

The physical training at colleges and universities is sorted
out effectively based on the Apriori algorithm. The intelli-
gent monitoring of the types of physical training actions at
colleges and universities is carried out, and the statistics of
heterogeneous group teaching and learning are obtained.
Process evaluation is performed on the physical training at
colleges and universities by using the modified factor al-
gorithm with the purpose of further improving the effec-
tiveness of the physical training and teaching outcome at
colleges and universities. The badminton training in physical
education is taken as a breakthrough point to evaluate the
quality of physical training by mining the relevant infor-
mation. In addition, the factors influencing the training
quality are identified so as to enhance the training quality
and improve the training methods.

2. Basic Theory of the Apriori Algorithm and the
Related Algorithm

The Apriori algorithm is an undirected link tree, in which
each focused node stands for an attribute, the branch on the
node stands for an output of the attribute, and each branch
leaf node stands for the corresponding category distribution.
The application of the Apriori algorithm consists of two
main steps: Firstly, the relevant training data sets are col-
lected, organized, evaluated, and tested to establish the
corresponding data evaluation types. Secondly, the data
evaluation types thus generated are used to classify the data
samples that have yet to be classified and processed.

The Apriori algorithm is an iterative process from the
top-down. The test is carried out on the attributes in the
sample set from the root node of the Apriori algorithm. The
training results are classified in accordance with the test
results and then further divided into several training
subsets. Subsequently, each training subset is transformed
into a nonleaf node of the directory tree, and the iterative
loop repeats the step to create the leaf nodes of the directory
tree. During the whole transformation process, the
branches of the Apriori algorithm are unable to reflect the
salient parts of the training set due to the existence of
various data noise. These parts tend to influence the results
and lead to overfitting and other issues. Hence, it is nec-
essary to carry out pruning on the Apriori algorithm ac-
cordingly at the right time.

The classification algorithm of Apriori is implemented
on the basis of the following principle.

Let S be the training set and s stand for the number of
samples. It is assumed that the class C; (i = 1,2,...,m) has m
different values and that s; stands for the number of samples in
the class C;. The expected information required to classify a given
sample can be obtained according to the equation as follows:

s$;m) = —(p1 *1og, (p1) + Py *1og, (p2)
+ oo+ Py xlogy (P)-

I(s),85 -

(1)

In this equation, p; = s;/s stands for the probability that
any sample is classified as C;.
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It is assumed that attribute A has v different values
{a,a,,...,a,}, and S can be further divided into v subsets
{81,S,,...,S,} by using the attribute A; among them, the
samples in §; have the same value a; for the attribute A. If A
is selected as the test attribute, the aforesaid subsets cor-
respond to the branches grown from the nodes containing
the set S. Let s;; be the number of samples in the class C; of

the subset §;. The expected information entropy of the subset

classified based on A can be calculated according to

E(A) = iwmsﬁ, e Sg)- )

i=1

In the previous equation, the term s;; + - -+ + s,,;/S serves
as the weight of the j-th subset. At this point, the encoded
information that can be obtained through the bifurcation on
the attribute A is calculated according to

Gain(A) = I(sy, 85 ---»S,) — E(A). (3)

The algorithm is used to calculate the information at-
tribute of each attribute, and the attribute with the highest
information gain value calculated is taken as the test attri-
bute of S. A node is created in accordance with the test
attribute and marked with the aforesaid attribute; then, a
branch is built for each value of the corresponding attribute,
and the samples are classified accordingly.

In the establishment of the Apriori algorithm, the
phenomenon of repeatedly training anomalous bifurcation
is observed after the calculation due to the presence of the
prominent influence of the data in the training set and this
part of the anomalous branches needs to be pruned. For the
purpose of generating a simple Apriori algorithm that is easy
to understand, it is necessary to prune the Apriori algorithm
quantitatively to address the issue of branch anomalies. In
general, the pruning methods of the directory tree include
the prepruning method and the postpruning method. The
former is to suspend the creation of children nodes for
branches that fail to meet the tree building conditions before
the directory tree is established, while the latter is to subtract
the abnormal branches after the tree has been built and
generate a new Apriori algorithm based on the leaf nodes
after pruning. After comprehensive assessment, the post-
pruning method is adopted in this paper.

3. Evaluation of Physical Training Quality

The data samples used in this paper are selected from the
freshmen class of 2020 at a college, and the data are collected
by distributing survey forms at the end of the semester. The
main content of the survey form is to investigate the factors
that may affect the training quality of physical education.
The purpose of the evaluation is to reveal the true value of
physical education training. To this end, the evaluation
indexes need to be objective and scientific and to be able to
reflect the true training status and the practical effect
comprehensively. At the same time, experts in physical
education are also invited to assess the training results of the
physical education teachers and establish the relevant da-
tabase for evaluation. The 0.7 samples are extracted from the

database and used for data evaluation. The information in
the extracted data is mined to build a classification model
based on the Apriori algorithm. The remaining 0.3 data are
used as the validation data to assess the established data
classification model, and the model is considered valid when
the accuracy rate is above 95%.

h, = o/ tanh (c,). (4)

The dynamic features at the individual level and the
motion level are obtained by using the Apriori algorithm,
and the details are shown in

Z =1STM(6,,0,, ...,0;), (5)

7" = LSTM (0,6, ..., 60). (6)

From the beginning to the end of the training, athletes
often show a significant stability in their movement. In this
paper, the average intensity of movements in the athletes is
ranked in a descending order, and iterative training is
implemented by assigning the initial weight values to all
individuals in the movement. An estimation method with
high precision is adopted, and the details are shown as
follows:

F* (u,v,2i = 1) = d; (u,v), (7)

F* (u,v,2i) = & (u, v). (8)

In the teaching process of the Apriori algorithm, col-
laboration and interaction are implemented and the coop-
erative instruction is carried out in the form of competition
within the group to further clarify the concept of collective
thinking in students so as to enhance the cohesion and
teamwork of the students. In this way, they can experience
the collaboration and unity when they are playing the ball
game, which can improve their motivation and the effec-
tiveness of badminton physical exercise. In the process of
experimental instruction, effective evaluation should be
carried out on each group and the specific evaluation index is
determined in accordance with the features of each tech-
nique to achieve the goals of teaching and training.

3.1. Evaluation of the Students’ Learning Process by Teachers.
In each stage of the process, the teachers rate the students
based on whether the corresponding learning objectives are
achieved, the extent of progress made in the subject matter,
the spirit of teamwork, and other aspects. The valid scores
are in the threshold range of [1, 4]:

® Firstly, the quality of training is evaluated. The
evaluation of the training quality of the students is
carried out during the fixed training process, as
shown in Table 1, and the mean score of mutual
ratings among the students is calculated accordingly.

® Method of Modification Factor. In accordance with
the comprehensive evaluation of the learning process
by the relevant teachers and students, mutual eval-
uation and self-evaluation are set as the specific
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TaBLE 1: Quality content of special training programs of physical education for students at general colleges and universities.

Evaluation indexes and

4 points
scores

3 points

2 points 1 point

Level of skills Very proficient

Relatively proficient

Have a certain level of Have relatively poor skills

skill
Level of physical fitness Able to adapt to the training ~ Adapt to the training Barely a(_iaPt to the Unable to .a(.iapt to the
easily generally training training

Extent of progress Very obvious

Relatively obvious

With relatively small

With some progress
progress

Status of engagement Very motivated and active

Relatively motivated and
active

Passive and lack of

Average attitude
& confidence

modification factor of the group evaluation to ensure
that the final grade of individual students can reflect
the specific situation of the students in the group
learning process truthfully and effectively.

The weight of the process evaluation of badminton skills
is 40%.

3.2. Summative Evaluation of the Study Performance in the
Students. In practical physical education, there should be
improvement in the standardized technical movements, the
timely feedback on the effect, and the enhancement of the
skill level in the process of physical education of the students.
In this paper, 3 specific items are selected for the effec-
tiveness evaluations in the learning effect, which accounts
for 60% in the overall evaluation of badminton skills.

3.3. Evaluation Scores of Special Techniques and the Weight of
Each Part in the Experimental Class and the Control Class.
It is assumed that the total evaluation score in the experi-
mental class is 100, the process evaluation score accounts for
40% of the total score, and the end-of-study evaluation score
accounts for 60% of the total score.

It is assumed that the total evaluation score of the control
class is 100 points, the evaluation score at the end of the
learning session accounts for 60% of the total score, and the
evaluation score during the teaching training accounts for
40% of the total score.

Based on the computation of the relevant scores, the
mean value of each item is calculated and valid statistical
analysis is carried out by using the statistical software, that is,
the quality evaluation of the effective training of badminton
skills and internal motivation.

With the introduction of multimedia, Internet, and other
technologies, a number of training models have been
established for physical training, and the relatively popular
ones include the “happy physical training” and the “active
physical training.” However, due to the different organi-
zation and focus of the aforesaid training models, the fol-
lowing aspects need to be taken into consideration in their
evaluation.

3.3.1. Objectives of Physical Training. For each physical
education class, the teachers should be clear about their
training objectives. The student status, practical physical

education conditions, available equipment and venues,
weather conditions, and other situations should be taken
into comprehensive consideration in the development of the
training objectives. For different textbooks, different hours
of physical training classes, and different classes of students,
different training objectives should be developed. Hence, the
objectives formulated need to reflect authenticity, relevance,
and scientificnature. With regard to the badminton training,
it takes a certain process and some time to increase the
mastery level of the relevant movements and improve the
physical quality and fitness. How to achieve a certain goal or
mastery level within 45 minutes of a class should be clarified.
For example, “the understanding and mastery of the basic
situation” and “the consolidation and improvement of the
relevant skills” should be stated in the unit and training
sessions accordingly.

3.3.2. Engagement Degree of Students. For all the students, it
is necessary to improve their motivation to engage in
learning by themselves, which is also the key to physical
education classes and can directly influence the effectiveness
of physical training. Thus, whether the motivation of stu-
dents can be fully mobilized by the teachers and whether the
students themselves are willing to learn independently are
the key to evaluating the quality of physical training. On the
one hand, it is necessary to teach the students according to
their aptitude; that is, different students with various features
should be trained based on different methods. For example,
some individual students are good at singles; in this case,
they should train hard on the singles skills. In comparison,
some students are suitable for doubles; in this case, it is
necessary to train their tacit cooperation with their team-
mates in addition to the general skill training. As far as
improving physical fitness and capability is concerned, it
should be clarified which quality to focus on and which
capability to improve. The accuracy of the training objectives
can directly influence the process and effectiveness of the
classroom training as a whole.

3.3.3. Efficiency of Classroom Training. In accordance with
the different training models and various features of the
classes, teachers can guide the students with the corre-
sponding explanation, guidance, and practice. However, it
cannot reflect the guidance efficiency of the teachers and the
learning efficiency of the students quantitatively. Hence, the
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factors that affect the efficiency of classroom training may
include the reasonableness in the design of the venue and
equipment, the good conditions of the weather, the rea-
sonableness of the training methods, and so on.

3.3.4. Achievement of Training Objectives. Whether the
students can achieve the expected training goals, how to
evaluate this part quantitatively, whether the students can
master the corresponding skills and movement essentials
properly, and whether the corresponding psychological
quality, will power, and quality training is in line with the
physical training objectives can truly reflect the effectiveness
of classroom training, which is also the main basis of quality
evaluation.

4. Experiments and Result Analysis

With the badminton training as the breakthrough point, the
training methods, organizational methods, and management
models at this college are collected, consolidated, and
evaluated to improve the badminton mastery levels of the
students.

It can be observed from the calculation results that with
regard to the mastery level of forehand serve of the kill shot,
the male students have an excellent rate of 10.1%, which is
about three times the excellent rate of the female students;
with regard to the mastery level of the forehand serve of the
backcourt lofty goal, the male students still have an excellent
rate of 10.8%, which is more than 3 times the excellent rate of
the female students. This suggests that it is relatively tricky to
master the two badminton serve techniques described above.
Hence, the physical education teachers should focus on these
skills during training; in terms of the training methods,
continuous improvement should be carried out accordingly
(Figure 1).

The calculation results of Figure 2 suggest that except for
the mastery of the skills on the backhand serve of the net
shot, there is no apparent difference between male students
and female students, while there are obvious gender dif-
ferences in the rest of the badminton techniques. For ex-
ample, the mean score of the male students is 9 points higher
than that of the female students in the forehand serve of the
backcourt lofty goal; the mean score of the male students is
also nearly 9 points higher than that of the female students in
the backhand serve of the backcourt lofty goal; and the mean
score of the male students is even up to 13 points higher than
that of the female students in the forehand serve of the kill
shot. With regard to such techniques that require strength
and skills, the male students have a much higher level of
mastery than the female students. The routine survey of the
students indicates that strength and speed are still crucial
factors affecting their mastery of skills. In addition, it is
relatively obvious that male students may be more interested
in badminton than female students.

From the calculated results in Figures 3 and 4, it can be
known that with regard to the technique of the forehand
serves of the kill shot, the scores of the students in the tenth
grade are 15 points higher than those of the students in the

5
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20
15 4
10
5
0 T T T 1
Forehand hair Forehand Backhand shot Forehand
backcourt lofty ~ Backcourt before the net smash
goals
—— Male
—#— Female

FiGuURE 1: List of excellence rates in the badminton test scores of the
students of different genders (N, =157, N, =109).
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Forehand hair Forehand  Backhand  Forehand  Classroom
backcourt  Backcourt shot before smash  performance
lofty goals the net
—— Male
—-m- Female

FiGure 2: Comparison of the mean scores in the badminton tests
among the students of different genders.

eleventh grade, which are significantly different, while no
significant difference is observed in the scores of the other
test items.

From the test results in Figure 5, it can be concluded that
there is no difference in the scores between the students in
the experimental class and the students in the general class
after the tests of various serve techniques, except for the
scores of the forehand serve of the lofty goal. No abnor-
malities are found in the results of the other tests, which have
verified that there is no huge gap between the students in the
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FiGure 3: Comparison of the excellence rates in the badminton test
scores of the students in different grades.
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FIGURE 4: Comparison of the mean scores in the badminton tests of
the students in the tenth grade and eleventh grade.
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FIGUure 5: Comparison of the mean scores in the badminton tests
among the students with different academic levels.

experimental class and those in the general class in their
badminton learning and training.

From Figure 6, it can be seen that there is a relatively
huge difference between the students in the experimental
class and the students in the Yuhua class in the test results of
various techniques. There is a gap of 7 points in the test
results of the forehand serve of the lofty goal and a gap of
even 15 points in the test results of the forehand serve of the
kill shot; there is a gap of 16 points in the test results of the
backhand serve of the lofty goal and a gap of up to 20 points
in the test results of the backhand serve of the kill shot, which
is the highest. The above results indicate that the students
with excellent study performance are also more excellent in
badminton skills than the students with relatively poor study
performance; at the same time, it can be observed from the
data on their performance in class that the students with
excellent study performance also perform better than the
students with relatively poor study performance. Combined
with their training performance on the court at ordinary
times, it can be seen that the students with relatively poor
study performance are more prominent in terms of being
late for class, lack of concentration in their learning and
training, and absenteeism from class.

Students with the excellent study performance are
assigned to the experimental class, those with relatively good
study performance are assigned to the general class, and
those with relatively poor study performance are assigned to
the Yuhua class. Through the competition of badminton
serve court skills, the relevant scores are obtained. In the
samples, 106 students have a score of more than 80 points,
accounting for 67.5% of the total samples. Among them,
there is one student who failed the test, accounting for 0.6%
of the total samples. The number of students who score more
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FiGUure 6: Comparison of the mean scores in the badminton tests
among the students with different academic levels.

than 80 points in the batting skill test is 48, which accounts
for 30.6% of the total samples. Among them, 25 students are
not up to the standard in the score, which accounts for 43.1%
of the total samples; 6 students failed the test, which accounts
for 5.5% of the total samples. However, in the competition of
forehand ball skills, the students in the eleventh grade (a total
of 109 students) did not attend the test; 36 students have a
score of more than 80 points, accounting for 33% of the total
samples; 10 students failed the test, accounting for 9.2% of
the total samples. From the test results of the basic skills of
badminton, it can be observed that the skills of the students
in forehand serve are higher than those in the long ball and
that their skills of backhand serve are relatively higher, with
67.5% and 43.1% reaching the excellent scores, respectively.
Among them, the probability of failing the test is also rel-
atively low, with the forehand serve of the lofty goal ac-
counting for 30.6% and the forehand serves of the kill shot
accounting for 33%. At the same time, the failure rate of the
two basic techniques described above is relatively high. Thus,
it can be concluded that the skills for the forehand serve of
the lofty goal and the forehand serve of the kill shot are
relatively tricky, which should be the focus of practice
among the students in class.

5. Conclusion

More and more attention has been paid to the training
quality at the physical education class. In this paper, with
badminton as the breakthrough point, the relevant data
samples are first consolidated based on the Apriori algo-
rithm. Through classification and investigation, data mining,

and modeling evaluation, the factors that affect the training
quality of physical education are explored with the purpose
to improve the training quality of physical education classes.
The teaching of physical programs in colleges and univer-
sities can not only drive the further development of physical
training but also effectively fill the gaps due to the single
competitive sports in the physical education programs at
colleges and universities in foreign countries, which can
facilitate the vigorous development of physical education
and sports in domestic colleges and universities. The two
aspects can promote each other to achieve a win-win sit-
uation. The physical training programs are of important
significance in the teaching at colleges and universities.
Hence, it is necessary to put the physical training programs
on the right position in college education. Through rea-
sonable and practical development of education resources in
physical training, a scientific and rational physical education
system is established. The sports culture is inherited and
carried forward by changing the traditional teaching model.
The results of the research indicate that the Apriori algo-
rithm proposed in this paper can be used to evaluate the
quality of physical training effectively; the relevant data can
be evaluated effectively based on this algorithm, which is of
great significance for supporting the decisions on improving
the quality of training.
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