
Retraction
Retracted: Decision Tree Algorithm-Based Model and Computer
Simulation for Evaluating the Effectiveness of Physical
Education in Universities

Complexity

Received 19 December 2023; Accepted 19 December 2023; Published 20 December 2023

Copyright © 2023 Complexity.Tis is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Tis article has been retracted by Hindawi following an
investigation undertaken by the publisher [1]. Tis in-
vestigation has uncovered evidence of one or more of the
following indicators of systematic manipulation of the
publication process:

(1) Discrepancies in scope
(2) Discrepancies in the description of the research

reported
(3) Discrepancies between the availability of data and

the research described
(4) Inappropriate citations
(5) Incoherent, meaningless and/or irrelevant content

included in the article
(6) Manipulated or compromised peer review

Te presence of these indicators undermines our con-
fdence in the integrity of the article’s content and we cannot,
therefore, vouch for its reliability. Please note that this notice
is intended solely to alert readers that the content of this
article is unreliable. We have not investigated whether au-
thors were aware of or involved in the systematic manip-
ulation of the publication process.

Wiley and Hindawi regrets that the usual quality checks
did not identify these issues before publication and have
since put additional measures in place to safeguard research
integrity.

We wish to credit our own Research Integrity and Re-
search Publishing teams and anonymous and named ex-
ternal researchers and research integrity experts for
contributing to this investigation.

Te corresponding author, as the representative of all
authors, has been given the opportunity to register their
agreement or disagreement to this retraction. We have kept
a record of any response received.

References

[1] Z. Zhang, Z. Zhao, and D. Yeom, “Decision Tree Algorithm-
Based Model and Computer Simulation for Evaluating the
Efectiveness of Physical Education in Universities,” Com-
plexity, vol. 2020, Article ID 8868793, 11 pages, 2020.

Hindawi
Complexity
Volume 2023, Article ID 9815483, 1 page
https://doi.org/10.1155/2023/9815483

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/9815483


RE
TR
AC
TE
DResearch Article

Decision Tree Algorithm-Based Model and Computer
Simulation for Evaluating the Effectiveness of Physical
Education in Universities

Zhifei Zhang,1 Zijian Zhao ,1 and Doo-Seoung Yeom2

1School of Physical Education, Zhengzhou University, (School Headquarters), Zhengzhou, Henan 450001, China
2Department of Physical Education, College of Arts & Physical Education, Gangneung-Wonju National University,
Gangneung-si, Gangwon-do 25457, Republic of Korea

Correspondence should be addressed to Zijian Zhao; zjzhao@zzu.edu.cn

Received 26 August 2020; Revised 6 October 2020; Accepted 10 October 2020; Published 29 October 2020

Academic Editor: Zhihan Lv

Copyright © 2020 Zhifei Zhang et al. 'is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

In this paper, the forest algorithm and the decision tree algorithm are mainly used to analyze students’ physical education
information, course exam results, and student learning data and relevant feature attributes from the online teaching platform. We
aim to generate decision trees using the decision tree algorithm for the purpose of generating classification rules, based on which
we can find factors that are important to students’ physical education performance and form data basis for improving teaching
quality to help teaching management and teachers improve teaching methods and adjust teaching strategies. We specifically
achieved this objective by constructing a model for assessing the effectiveness of student teaching, the steps of which include data
collection and preparation, data preprocessing (data cleaning, conversion, integration), model construction (algorithm training),
and algorithm optimization, as well as realizing the simulation results of the model. At the same time, the importance of the
relevant attributes of the model is analyzed, and some measures are proposed to improve the universities: the standard of physical
education teaching and the corresponding strategies for improving teachingmethods.'emainstream development environment
is chosen to ensure the complete operation of the project system that integrates learning, operation, and evaluation. 'e sports
virtual simulation experimental teaching system realized in this paper has good functionality, stability, and application benefits in
operation and use.

1. Introduction

'e report “Quality Physical Education: A Guide to Action
for Policymakers,” published by UNESCO, states that
physical education is the only way to combine the devel-
opment of physical motor skills with the learning and
communication of values and is the ideal path for students to
acquire core competencies [1]. 'e study of physical edu-
cation in universities is the final stage of being able to receive
formal physical education and is an important way to refine
and improve their knowledge of physical education, and the
development of physical education in universities is a
prescribed requirement imposed by school education, as
well as meeting the needs of the development of sports [2].
'e results of the survey on the physical health of

adolescents found that the lung capacity of university stu-
dents from recent years is a declining trend. Students also
have poor vision, neurological failure, and cardiovascular
disease, and some of the problems have seriously affected
physical and mental health. Compared with university
students in developed countries of the world, the fitness and
health of university students need to be improved [3].
Existing studies have concentrated on the development of
the core competencies of physical education and are directed
at transforming and teaching the physical education cur-
riculum, andmost of them focus on the theoretical aspects of
the basic education field. 'ese studies neglect the factors
that influence the development of the person himself as well
as other aspects [4].'erefore, this study is not limited to the
disciplinary boundaries but is based on the development of
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core human sports literacy as the starting point, in addition
to the study of the strategies for the development of core
human sports literacy in higher education [5]. Based on the
development of higher education, on top of the rich expe-
rience in implementing quality education and under the
accumulation of practical teaching, the college students’
sports core literacy has been promoted [6]. Many factors are
influencing the development of college students’ physical
education core quality. First of all, physical education, as one
of the important influencing factors, is the main way for
college students to participate in physical exercise, which is
closely related to the professional quality of physical edu-
cation teachers as well as the school’s implementation policy,
management system, sports environment, and organization
of extracurricular sports activities [7]. 'erefore, to be able
to better cultivate students’ sports core qualities, the whole
school should be placed in the cultivation system, seek the
cultivation implementation way, and optimize the cultiva-
tion strategy.

Pai et al. based their PageRank model on the perfor-
mance statistics and ranking of student-athletes in basket-
ball, hockey, and other sports to assess the individual and
team performance of students in a more comprehensive way
and to promote their participation in learning [8]. 'e
quantitative performance assessment was used to define the
students’ game performance, and the qualitative assessment
of the students was implemented with a personalized in-
terview form to facilitate the participants’ perception and
experience of the game performance [9]. At the level of the
structural design of the physical education curriculum,
Martin et al. in their paper analyzed the new concept of
physical education curriculum in comparison with tradi-
tional teaching [10]. On this basis, they discuss the im-
portance of classroom assessment as it evolves. 'e research
points out that the New Physical Education (NPE) curric-
ulum perspective, based on national development and youth
health issues, has significant implications for traditional
curriculum design, implementation, and assessment [11].
Furthermore, research on assessment for physical education
and learning has focused on communication and linkages
between schools, communities, and families; for example,
Kim et al. studied parents’ perceptions of school assessment
and the need to improve the school’s curriculum based on
parents’ views [12]. Dieter et al. have further analyzed the
physical education model (SEM) to assess students’ moti-
vation from the perspective of self-determination theory,
stating that students need a certain time to determine their
behavior in an educational environment. One of the most
effective means of dealing with classroom assessment is the
design and use of rubrics [13]. Mao et al. state that the use of
rubrics to determine students’ overall learning performance
can greatly enhance students’ motivation [14].

As can be seen, there are quite several articles and
writings on assessment for physical education learning.
Whether it is about the relationship between learning as-
sessment and curriculum development or the specific
implementation and application of learning assessment, it is
evident that physical education learning assessment has
become an important hotspot in today’s education sector. It

is necessary to establish the educational concept of “health
first” and to provide adequate physical education classes, to
help students enjoy fun, strengthen their physiques, enhance
their personalities, and temper their wills in physical ex-
ercise. 'ese important discourses have greatly elevated the
status of college sports and are important guidelines for
college personnel training. Apply the software theory to the
evaluation system functional requirement analysis, design
the main functional modules, realize the decision support
system based on data mining and simulation, improve the
work efficiency of the evaluation department, and provide
decision guidance through certain mining analysis. 'e
research proposes a simple and effective data warehouse
design and implementation method and uses online analysis
and processing technology to analyze the data in the data
warehouse and provide basic data for subsequent data
mining. After studying and researching the commonly used
data mining algorithms and understanding the character-
istics of different algorithms, a decision tree algorithm
suitable for this data mining is selected based on the data
studied in this paper, an improved algorithm is used to
establish the mining model, and the mining results are
analyzed to extract valuable decision information.
According to the problems found by applying the decision
tree algorithm, the algorithm is studied in depth, analyzed,
and compared, combined with the characteristics of the data
of this project, and the analysis of data mining and data
warehouse and online analysis and processing techniques
are used to obtain useful information to provide a mean-
ingful reference for decision making in the evaluation of
physical education.

2. Design of a Decision Tree-Based Model for
Assessing Teaching
Effectiveness in Universities

2.1. Improved Decision Tree Algorithm and Computer Simu-
lation Design. As one of the most commonly used methods
for data mining, the decision tree algorithm has been widely
used in different fields since its introduction. It has un-
dergone a long process of going from shallow to deep and
from simple to complex. 'e decision tree is a top-down,
recursive division that uses a top-down, divide-and-conquer
approach, and its basic algorithm is essentially greedy [15].
Starting from the root node, each nonleaf node is found to
find an attribute in its corresponding sample set to test the
sample set, and the training sample set is divided into several
subsamples according to the different results of the test. Each
subsample set constitutes a new leaf node, and the above
process is repeated for the new leaf node so that the loop
continues to reach a specific termination condition [16]. 'e
flexible approach to management adopted by teachers and
teaching, which is determined by the characteristics of
university work, is to go to class when there are classes and
then to have free time when there are no classes.While this is
conducive to research and learning, it is also likely to keep
certain aspects of teaching, such as lesson planning,
homework revision, and lab instruction, out of control. 'e
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decision tree adopts a top-down recursive approach to
compare and evaluate the attribute values of nodes within
the decision tree and determine the branch down from the
node based on the different attribute values. One of the
biggest advantages of the decision tree-based learning al-
gorithm is that it does not require the user to acquire a lot of
basic knowledge during the learning process, as shown in
Figure 1.

'e process of constructing a decision tree is divided into
two steps: tree building and pruning. 'e first step is the tree
building stage, which selects part of the training data and
builds a decision tree by the breadth-first recursive algo-
rithm until each leaf node belongs to the same class. 'e
second step is the pruning stage, which uses the remaining
data to check the generated decision tree and correct the
errors, and it finally prunes the decision tree and adds nodes
until a correct decision tree is built. 'e decision tree
building algorithm is a recursive process that ultimately
results in a decision tree, and pruning reduces the impact of
noisy data on classification accuracy. In general, the greater
the information gain, the greater the “purity improvement”
obtained by using features to partition the dataset.'erefore,
information gain can be used to select attributes for decision
tree partitioning, which is to select the attribute with the
greatest information gain.

Information gain is the amount of change in the desired
information, which mainly reflects the method of sample
feature importance, and there is a positive correlation be-
tween the two: the importance of the sample feature in-
creases and decreases with the amount of information gain.
Information entropy is mainly used to measure the amount
of information, so we define the entropy w of data [17].
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'e information gain rate and destination information
gain will tend to select the attribute with the larger infor-
mation gain value. It applies a parameter value to the
specification of the information gain, which is calculated as
follows [18].
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and based on this, the formula for calculating the gain rate
can be obtained as follows:

mi(g) �
fiti − worst(g)

best(g) − worst(g)
. (3)

'ere are many algorithms for generating decision trees
in data mining, and several typical decision tree generation
algorithms are highlighted below. 'e ID3 algorithm is the
most influential and typical in decision tree mining, which

selects test attributes for each nonleaf node in the tree
through a set of rules based on information theory, using
entropy as the basis for classification, and finally classifies the
data into the form of a decision tree [18]. 'e basic idea of
the ID3 algorithm is to use information entropy as a measure
of attribute selection of decision tree nodes; each time it first
selects the attribute with the most information, i.e., the
attribute that can change the entropy value to the smallest, to
construct a decision tree with the fastest decrease in entropy,
so that the entropy value at the leaf node is 0 [19]. Currently,
the set of instances corresponding to each leaf node belongs
to the same class. Since the attribute with the highest gain of
information is always selected to divide the rules, the al-
gorithm classifies data quickly, the depth of the tree is av-
erage, and the division rules are simple.'e ID3 algorithm is
important in the process of constructing a decision tree:
attribute determination and set partitioning. 'e process of
attribute determination is to select the attribute with the
largest value of gain information from the selected data as
the root node and construct a branch with the attribute value
of this node to divide the selected data into several unrelated
subsets; after branching the nonleaf node, it will determine
the attribute of the subset value twice and then continue to
branch until it branches to the leaf node.

C4.5 is a classification decision tree algorithm in ma-
chine learning, which is based on the ID3 algorithm and
improves on the advantages of ID3 again. 'is algorithm
uses the concept of information gain or entropy reduction to
select the optimal division, to better realize the construction
of the decision tree: (1) It selects attribute columns based on
the information gain rate, overcoming the deficiency of
biased selection of attributes with more values when
selecting attributes with information gain. (2) It constructs a
decision tree. 'e tree pruning process is completed in the
tree construction process. (3) 'e data of continuous at-
tributes are processed by applying discretization. (4)'e tree
pruning construction is also used for incomplete data. 'e
ID3 algorithm can only solve the discrete data attributes, but
the C4.5 algorithm can handle the discretized continuous
attributes well, with the following procedure.
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Computer simulation (data visualization), as the name
implies, is a simulated representation of data that uses
computer graphics and image processing techniques to
interpret data through analysis, transformation, and graphic
patterns (including animation) in either planar or three-
dimensional form, while providing methods, theories, and
techniques for interaction [20]. It helps people to view data
and the relationships between data more visually. 'e atlas
of computer simulation is composed of a large amount of
data. Each data item is the basic unit of the atlas, and the
value of each attribute of the data is represented by the
multidimensional terms so that the user can observe and
analyze the data from different angles to better serve the user
and help the user to make decisions. Simulation technology
is the data mining results of abstract information, with a
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simple and intuitive form of expression, to deepen the user’s
understanding of the meaning of the data, while under-
standing the interrelationship between the data and devel-
opment trends. 'e characteristics of computer simulation
technology are as follows. 'ere is strong interaction with
the user. 'e user is no longer simply a receiver of infor-
mation but can also manage, process, and develop the data.
Computer simulation technology can classify, arrange, and
present data from multiple perspectives. For example, users
can view data time, percentage, rank, and other dimensions.
Users can view data and analyze it using simulation charts,
histograms, line graphs, puzzles, etc. [21].

Scientific computational simulation refers to the use of
computer graphics and image processing techniques to
display engineering measurement data, data generated by
scientific calculations, and calculation results on the screen
and transform them into images. 'ey can also be processed
interactively using theoretical methods and techniques. 'e
classification of scientific computing data is relatively ex-
tensive and can be divided into structured, unstructured,
and mixed data according to different data structures or
scalar, vector, and tensor according to data types. Scientific
computing simulation technology faces two difficulties in
the development process: first, the way to classify the object
data by research; second, how to display the simulation
object on the screen practically and effectively, making users
view it interactively.

2.2. Evaluation Design of the Effect of Physical Education in
Universities. Model building is at the heart of data mining,
which means determining which algorithm to choose to
build the decision tree. 'e implementation of the algorithm
requires certain tools for programming. In this paper,
MATLAB tools are used to build the CART decision tree.
'ere are three main reasons for this. Firstly, the research

content of data mining is the learning and application of
models and algorithms, and MATLAB is particularly suit-
able for algorithm development. Because MATLAB can
directly call a rich library of mathematical functions to
quickly implement algorithms according to the flow steps of
the algorithm, the programming workload using MATLAB
will be greatly reduced when the computational require-
ments are the same. 'e syntax of MATLAB is more in-
tuitive than Python or R, and the learning and programming
of algorithms are easier. Secondly, MATLAB has efficient
and rich scientific computation functions, including cal-
culus, matrix computation, and symbolic computation, and
system simulation applications are very extensive. 'irdly,
MATLAB itself is a program development tool with a
friendly GUI development function [22]. MATLAB was
used to learn the principle of algorithms in depth, and then
hands-on programming computer programs were deployed
to solve many machine learning problems in practical ap-
plications. Using MATLAB is more focused, and the toolbox
is mostly developed in C. 'e tools are all interconnected,
and it is easier to get started if you have or understand this
data mining knowledge and then apply these tools, as shown
in Figure 2.

From the above rules, by analyzing the meaning of the
rules in detail, some teaching strategies can be adjusted for
the problems that arise, such as the need to have relatively
effective teaching methods in the online teaching platform,
whether to make it mandatory or set open assignments
(conscientious students do open assignments, while lazy
students do mandatory assignments) and guide students to
learn independently. Other aspects, such as out-of-province
students with a poor foundation and students with a good
foundation who also fail exams, can be predicted pre-
intervention can be made; students with good English scores
generally have a positive attitude to learning and are en-
couraged to study professionally. Since the data is not
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Figure 1: Model of improved decision tree algorithm.

4 Complexity



RE
TR
AC
TE
D

complete and comprehensive, the results obtained can only
serve the major students’ local construction advice, but to
some extent to make the assessment of student learning
effectiveness possible. With the continuous deepening of the
new curriculum, curriculum reform is steadily advancing in
depth; in the gradual integration of the new curriculum
concept and classroom teaching, we have made some
achievements and accumulated some experience in the
classroom. At the same time, many problems often arise in
the classroom, which we did not anticipate in advance, when
wemust think of a good strategy and find a good way to solve
them.

With the development of colleges and universities and
the advancement of network technology, the introduction of
data mining technology, visualization technology, etc. into
the assessment information management system of colleges
and universities will provide great convenience and work
efficiency. Besides, through data mining technology to an-
alyze student information over the years, you can find some
valuable laws and factors that affect the assessment of stu-
dent reporting, hence more scientific guidance to adjust our
plans and decisions. 'e design of the database system di-
rectly affects the quality and operation of the assessment
management system. 'e relative independence, data in-
tegrity, and consistency of the database were followed in the
design of the database. According to the design features of
this system, the traditional database processing mechanism
differs greatly from the decision analysis needs and cannot
handle online analysis processing, so a data warehouse was
established based on the database for the data between
different databases. 'e evaluation management informa-
tion of this system uses SQL Server 2012 as the software for
data storage and management, and this paper only takes the
design of the evaluation database as an example, aiming to
illustrate the relationship between data tables, databases, and
data mining functions and visualization functions.

2.3. Performance Evaluation Design. When performing data
mining algorithms, to improve the college’s reporting suc-
cess rate, the assessment dataset is used as the object of study;
therefore, the decision tree algorithm is used to analyze the
key attributes of the assessment data source that may affect
the reporting rate and to identify the factors that are most
likely to affect the student reporting, so that these potentially
relevant influences can be scientifically applied to provide
key decisions for future assessment work. 'e advantages of
decision tree algorithms include easy-to-understand anal-
ysis, high classification accuracy, and high execution effi-
ciency, making decision tree algorithms well-suited for use
in mining large amounts of data. 'e commonly used de-
cision tree algorithms are ID3 and C4.5, but the two algo-
rithms are very different in the selection of splitting rules.
ID3 selects the classification criterion of information gain,
which is to select more attribute values as splitting attributes,
and it can only mine nonlinear data. C4.5 evaluation clas-
sification criterion is the information gain rate, that is,
according to information; therefore, C4.5 can effectively
circumvent the problems of ID3. Moreover, through the
comparative analysis in Section 2.1, the decision tree algo-
rithm of C4.5 is preferred to be used for data mining for
better attribute factors, as shown in Figure 3.

'e improved algorithm merges branches with higher
and lower entropy values, i.e., branches where the division is
not important, effectively reducing the fragmentation
problem, improving branch efficiency, and limiting the
impact of the overfitting problem. In contrast, this paper
studies the promotion of assessment in universities, with
diverse student sources, but the number of people assessed
in each major is relatively small due to local and other
reasons, so this requires a more balanced analysis of the
diverse assessment channels and student sources, to prevent
analysis bias. 'e improved C4.5 decision tree algorithm
makes better use of memory space, balances the selection of
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information entropy, and avoids low or high information
entropy caused by the human influence of competent fac-
tors, which is more conducive to a more accurate decision
tree.

Due to the small data amount selected in the selection of
the training set, there may be some deviations in the ob-
tained mining model, and then the training set model is
verified through the test set to verify whether the model is
accurate, so that the mining model can be further improved
and revised, which will be analyzed in the decision tree
analysis function module of the system module analysis.

3. Results and Analysis

3.1. Analysis of Assessment Results. It is found that the more
the decision tree base classifiers are, the smaller the gen-
eralization error will be. 'e accuracy of the algorithm is
close to 98.25% compared to 8258% for a single base clas-
sifier. 'is is comparable to the accuracy of the CART al-
gorithm. 'is shows that the decision tree algorithm can
predict new data better than the CART algorithm.

In Figure 4, it is found that the prediction error rate of
the classifiers is decreasing; i.e., the prediction accuracy rate
is increasing. It is more clearly known that the algorithmic
accuracy of the decision tree keeps improving with the
increase in the number of classifiers. Evaluating the decision
tree classification performance cannot be done by simply
counting the accuracy of a single breakpoint, but it requires
analysis of the classifier’s ROC curve, AUC value, and other
metrics. 'e decision tree algorithm is used to validate
predictions for 30.25% of the test sample and compare them
with the true category. 'e ROC curve and AUC value are
calculated and Figure 5 is obtained. It has an AUC value of

0.7444, although the ROC and AUCmetrics are improved by
a point over the CART algorithm and the decision tree is
more accurate. However, whether the comprehensive per-
formance of this algorithm can still be improved remains to
be explored further by the experiment. 'e ROC (Receiver
Operating Characteristic) curve and AUC (Area under the
Curve) values are often used to evaluate a binary classifier
(the advantages and disadvantages of ROC and AUC
(classifier) are discussed here). 'e ROC and AUC are used
in the evaluation of model prediction results when doing
medical image computer-aided pulmonary nodule detection
in the past. 'e characteristics of ROC and AUC are briefly
introduced here, and how to make ROC plots and calculate
AUC values is discussed in more detail.

An analysis of the unsatisfactory experimental results, in
terms of the distribution of the dataset, reveals possible
causes. One is the problem of data imbalance in the dataset.
'e target variable classification ratio in the two-category
dataset was 586 :110 (pass or fail). Afterward, we adjusted
the target classification ratio to 407 : 258 (mean division) for
training, made predictions on 30.25% of the test data, and
then conducted the ROC curve and AUC value statistics.'e
expected experimental effect was achieved. 'e decision tree
algorithm can predict the classification more accurately.
However, the importance of the attributes of the indepen-
dent variables cannot be represented as clearly as the de-
cision tree. According to the most important attribute
summarized in the decision tree (professional grades), after
removing this attribute and retraining the classifier, the false
and true rates of the test set can be calculated to obtain the
ROC curve Figure 6, which has an AUC value of 0.611 and a
decrease of 23.34%, which shows the importance of this
attribute. Similarly, the ROC curve and AUC value can be
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statistically determined by removing the other attributes. In
this way, we can indirectly analyze the characteristics of the
most important attributes that affect the target variable.

'e AUC of the highest decision tree algorithm is only
0.8441, which is far from excellent performance. 'e highest
decision tree algorithm has an AUC of only 0.8441, which is
far from excellent performance. However, the actual clas-
sification application in this dataset can predict the classi-
fication more accurately and meet the practical application
requirements.

'e CART and RF algorithms are used to train the data.
Firstly, the CARTmodel is used as a single classifier, and the
CARTclassifier is used as a base classifier. 'e data is trained
using the random forest algorithm with different numbers of
base classifiers, resulting in four integrated classifiers and a
total of five classifiers. 'e new data table “data” is predicted
using each classification model, and the predicted results are
compared with the actual classification labels, as shown in
Figure 7.

'e results show that for both decision tree (CART) and
random forest (RF) algorithms, by constructing a random
forest algorithm based on CARTclassifier, the random forest

algorithm integrated with a different number of base clas-
sifiers enhances the classification evaluation indexes, in
which the true rate, precision-P, recall-R, and F1 value are
improved, and the classification performance of the model
reaches the expected results. 'e accuracy of the random
forest algorithm is 0.981 for the 5-tree classification model,
0.99 for the 10-tree classificationmodel, and 0.991 for the 20-
tree and 100-tree classification models. 'e classification
accuracy has reached the ideal state. As for the compre-
hensive performance ROC and AUCmetrics of the classifier,
a comparison has been given in the previous section and will
not be repeated here.

In the process of predicting student achievement using
classification algorithms, the performance of the final
classification model is related to not only the criteria of
algorithm goodness and split attribute selection, but also
the collection of raw dataset and data preprocessing. 'e
key to classifying and predicting student performance is the
need to filter out the main attributes that influence student
course performance from the attribute characteristics of the
raw data, use this influencing factor as a candidate attribute
set, and construct a classification prediction model with
student test scores as the target variable. It is found that the
attribute set of the raw data may not be very comprehensive
and may lack some of the main feature attributes; then, the
accuracy of the constructed classification model will not be
very high.'erefore, the algorithm is not a panacea; there is
no perfect algorithm in the world, and perfect data needs to
be collected to implement it. Anomalous data in the dataset
can also affect the classification accuracy of the model. It
affects a single decision tree model more, while integrated
combinatorial models are relatively less easy to affect, and it
has a strong generalization ability. However, if multiple
trees are trained on the same data, it is also easy to get
strongly correlated trees, and then the effect is rather bad,
which is all related to the choice of the sample set and
attribute selection.

3.2. Analysis of Computer Simulation Results. According to
the system test case design scheme, the virtual simulation
experimental system of “Human Movement Ability As-
sessment and Fitness Path Design” was tested. 48 test cases
were set up and the test report is shown in Table 1.

Among them, 18 user interface test cases, 20 functional
test cases, and 10 performance test cases passed the test at a
rate of 100%, which shows that the system has passed the
application test and can be put into teaching application, as
shown in Figure 8.

'e interaction of the system is the basic characteristic of
virtual simulation experiments. According to the con-
structivist theory, keeping good interaction in the learning
process can effectively stimulate learners’ motivation and
enhance the learning effect. Ease of use is an important
dimension to evaluate the logic and science of the virtual
simulation experimental teaching system in terms of
functional design, which can provide important instructions
for the design and optimization of the system. Besides, the
vivid experimental scenarios and easy-to-use operation
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Figure 5: ROC of a decision tree on 30% test set.

6.38%

8.51%

10.64%

21.28%

53.19%

 5
 1

 10

 20
 100

Figure 4: Number of base classifiers and generalization error.
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procedures are also beneficial to the efficient operation of the
knowledge learning process, which is an effective extension
of the traditional experimental sports education.

'e usefulness of the system is one of the indicators to
evaluate the teaching effect of sports virtual simulation
experiments. 'e goal of sports virtual simulation exper-
iments is to meet the actual needs of sports experimental
teaching and improve the teaching effect of the experi-
ments. By evaluating the usefulness of the system, we can
clearly understand the learners’ knowledge of virtual

simulation experiments, to provide a basis for the assess-
ment of the practical effect and teaching significance of
sports virtual simulation experimental teaching system.
'e motivation of the system is the psychological feedback
of the learners after using the virtual simulation experi-
mental system. 'e high level of motivation indicates that
the learners recognize the value of the virtual simulation
experiments in terms of learning effect; on the other hand,
it also indicates that the system can dig deep into the
learners’ learning needs to strengthen their desire for
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Figure 6: ROC curve with the main independent variables removed.
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Table 1: Test cases.

Test cases Number of questionnaires
issued

Number of questionnaires
withdrawn

Number of valid
questionnaires

Recovery rate
(%)

Efficiency
(%)

Numbers 12 16 20 93.65 94.86
Parents 14 14 20 87.47 86.74
Total 14 15 19 88.47 85.78
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learning sports knowledge, which reflects the guiding role
of the virtual simulation experiments in sports to the
learners. 'e development of virtual simulation experi-
mental teaching in higher education is an important
content of higher education informatization. 'is paper
points out the necessity of virtual simulation experimental
teaching according to the experimental practice of higher
education in China, analyzes the problems of the current
virtual simulation experimental teaching project, and
proposes the sustainable development mechanism of vir-
tual simulation experimental teaching project.

'e application function and teaching effect of sports
virtual simulation experimental teaching are evaluated by a
Likert five-point scale and the specific results of statistical
analysis are shown in Figure 9. 'e above results show that the
test subjects are highly satisfied with the virtual experiment of
“Human Movement Ability Assessment and Fitness Path
Design,” with an average score of more than 4, which indicates
that the four dimensions of interactivity, usability, usability,

and motivation of the system are at a relatively good level, and
the system is recognized and praised by the test subjects.

From the evaluation feedback of interactivity, ease of use,
usefulness, and motivation, we can see that the system can
build a virtual simulation teaching scenario with good
interactivity, which enables the test subjects to use the virtual
experimental equipment and instruments easily, freely, and
fluently to learn and explore sports knowledge indepen-
dently and improve their sports knowledge, practical ap-
plication ability, and learning motivation.

In this paper, two decision tree algorithms, ID3 and C4.5,
are used to select the same training dataset to construct models
of student reporting situations, and then the same test dataset is
used to evaluate the performance of these two differentmodels.
'e best performing algorithm is shown in Figure 10.

'e accuracy of the two algorithms was calculated
according to the formula for the accuracy assessment index,
and Figure 10 shows that the accuracy of C4.5 is significantly
higher than that of the ID3 algorithm.

0

5

10

15

20

Va
lu

es

Test items
Interface Features Performance

Figure 8: Test report of virtual simulation experimental system.
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4. Conclusion

In this paper, the CART algorithm is applied to the
analysis and prediction of students’ basic information,
course test scores, and e-learning platform learning be-
havior characteristics. In addition, a CART model is
constructed based on the improved decision tree algo-
rithm to study the effectiveness of physical education in
universities and to study its evaluation model and com-
puter simulation. 'e CART identifies rules for corre-
lating student learning factors, and some pedagogical
strategies can be adjusted, such as the need to have a
relatively effective teaching method in the e-learning
platform, whether to make it mandatory or set open-
ended assignments to guide students’ independent
learning. In addition to guiding the importance of fore-
seeing the building of the profession in terms of student
and professional teaching, some degree of assessment of
the effectiveness of student learning may be achieved.
'ere are many different methods of data mining, among
which decision trees and random forests have a very wide
range of applications and practical implications. 'is is
because they are theoretically clear, easy to understand,
relatively computationally modest, and highly accurate. In
this paper, the application of CART algorithms to the
analysis and prediction of the assessment of student ef-
fectiveness in physical education is significant.
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