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Abstract. In the backdrop of ongoing societal development, the trend towards
secularization of religion becomes increasingly apparent. The infiltration of reli-
gious thoughts and influences within university campuses is progressively on the
rise. In this context, countering and preventing the incursion of religious influ-
ences within educational institutions has emerged as a crucial task in the domain
of ideological and political education for college students. This paper employs
the FP-Growth algorithm to analyze the religious beliefs among college students,
aiming to explore the influences of factors such as background, social environ-
ment, and family upbringing on the psychological changes related to religious
faith among this demographic. Through the analysis of college students' religious
beliefs, it unveils the psychological changes and general patterns associated with
their embrace of religion, contributing to a better understanding of the motiva-
tions and transformations behind their religious beliefs. Ultimately, this study
presents a set of strategic recommendations for universities to resist and prevent
the infiltration of religious influences, guiding college students towards uphold-
ing a steadfast Marxist faith and cultivating a proper worldview, philosophy of
life, and value system.

Keywords: FP-Growth Algorithm; Religious Beliefs Psychology; Religious In-
filtration; College Students

1 Introduction

With the development and progress of society, religious beliefs are playing an increas-
ingly important role in people's lives. In university campuses, the issue of religious
beliefs among college students has always been a topic of concern. Some college stu-
dents, upon exposure to religion, develop thoughts of converting to a religious faith.
This phenomenon has attracted the attention of many experts and scholars ['l. The rea-
sons for college students adopting religious beliefs and their psychological changes are
complex issues that require in-depth research and analysis [,

In this context, this article proposes a psychological analysis method for college stu-
dents' religious beliefs based on the FP-growth algorithm. The FP-growth algorithm is
an efficient data mining technique used to discover frequent itemsets within data, thus
revealing patterns and trends present in the data 1. This article applies the algorithm to
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the analysis of college students' religious beliefs, aiming to uncover patterns and trends
in the psychological changes related to religious beliefs among college students. The
goal is to provide reference and recommendations for higher education institutions to
develop strategies against and prevent religious infiltration.

The study in this article unfolds through several aspects: firstly, introducing the cur-
rent status and reasons for college students' religious beliefs, analyzing the psycholog-
ical changes and influencing factors of such beliefs. Secondly, explaining the principles
and applications of the FP-growth algorithm, analyzing its advantages and limitations
in the analysis of college students' religious beliefs . Then, through the analysis of
experimental data, exploring the patterns and trends in the psychological changes of
college students' religious beliefs, revealing the psychological mechanisms and needs
behind such beliefs. Lastly, combining the experimental results, presenting strategies
and suggestions to counter and prevent religious infiltration, thereby offering valuable
guidance and reference for higher education institutions.

The significance of this research lies in the fact that through the psychological anal-
ysis of college students' religious beliefs based on the FP-growth algorithm, it can un-
cover patterns and trends in their psychological changes related to religious beliefs.
This provides a reference for developing strategies against and preventing religious in-
filtration in higher education institutions . Additionally, the results of this research
can also contribute to the psychological education of college students, helping them
approach religious beliefs rationally, and enhancing their mental resilience and intel-
lectual awareness.

2 FP-growth algorithm

Association rule mining is to mine useful, potential, and interrelated knowledge be-
tween data items from massive data, and the association rule mining analysis between
courses is to mine the interrelationships between courses. Typical association rule min-
ing algorithms include Apriori algorithm and FP-growth algorithm. The FP-growth al-
gorithm is an association rule analysis and mining algorithm proposed by Han Jiawei
et al. in 2000. Compared with the Apriori algorithm, the FP-growth algorithm does not
generate candidate item sets, and the FP-growth algorithm is more efficient than the
Apriori algorithm ©). FP-growth algorithm is currently widely used in various fields.
Therefore, this paper uses the FP-growth algorithm to mine the correlation between
courses.

2.1 Related definition

The support degree support indicates the proportion of a certain item or a certain rule
that appears in all its historical transaction data or the proportion of all items contained
in a certain rule that appear in all transaction histories at the same time, which can be
expressed as the following formula:

support(A => B) = support(AU B)/P(AB) )
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The confidence of a rule measures the proportion of successors that occur when the
predecessor appears in the transaction. Confidence reflects how reliable the rule is. The
confidence calculation of the association rule A=>B is shown in the following formula:

confidence(A => B) = support(A U B) /support(A) )

The minimum support is represented by min-sup, and the minimum confidence is
represented by min-conf. The thresholds of these two values can be set according to
their own needs. If the support of A=>B is greater than the given min-sup threshold and
the confidence of A=>B is greater than min-conf, then A=>B is established, that is, rule
A can be derived from rule B.

2.2 Detailed process of FP-growth algorithm

The main content of the FP-growth algorithm can be divided into two core steps. The
first is to compress the database into the FP-tree tree (FP-tree is a special prefix tree
composed of frequent item header table and item prefix tree), and then mine frequent
item sets in the FP-tree tree. The flow of FP-growth algorithm is shown in Figure 1.

The detailed steps of the FP-growth algorithm are as follows:

The first step is to construct FP-tree. Scan the database and calculate the support of
each item in the database. If the support of the item is greater than a given threshold,
the item is a frequent itemset, and the frequent itemsets are stored in the database in
order of support. Scan the database for the second time, read the database in turn and
save it in the FP-tree according to the path, repeat this step until the database is read,
that is, the construction of the FP-tree is completed "],

The second step is to mine frequent itemsets in the FP-tree. After the FP-tree tree is
constructed, traverse the FP-tree in the order from the leaf node to the root node in the
FP-tree, and create a conditional pattern base for each node in order (the conditional
pattern base is based on the searched element item as The path set at the end represents
all the content between the element item you are looking for and the root node of the
tree), and then create a conditional pattern tree based on the created conditional pattern
base, and then mine frequent patterns in the conditional pattern tree, and then dig out
Frequent itemsets, all frequent itemsets can be obtained at this time!®!,
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Fig. 1. Flow chart of FP-growth algorithm

2.3  The process of building FP tree

Table 1. Partial data element abstract table

Transaction ID Element items in transactions
01 L,g,hj,y
02 q,p,0,W,v,u,n,m
03 q
04 1,0,m
05 p,l,0,9,x,n,y
06 P,9,0,X,m,n

Taking the data in Table 1 as an example, first, scan all data and count the number
of occurrences of a single data item. Based on the set minimum support, remove data
items that are less than the minimum support. These removed data items will not par-
ticipate in the subsequent FP tree construction. Because according to the Apriori prin-
ciple, if a data item or itemset is infrequent, then the superset containing that data item
or itemset is also infrequent. Scan Table 1 and count the number of occurrences of each
data item. 1 appears 3 times, m appears 3 times, n appears 3 times, o appears 4 times, p
appears 3 times, q appears 5 times, x appears 2 times, y appears 2 times, and h, j, w, v,
u only appear once. We set the minimum support to 2, so the number of occurrences of
X, V, h, j, w, v, and u is less than the minimum support, so we delete x, y, h, j, w, v, and
u, and they are not included in the construction of FP tree. We place the data items that
meet the minimum support level in the head Table and sort them from high to low
according to the support threshold of each data item, as shown in Figure 2.
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Fig. 2. Head table corresponding to Table 1

The first scan of the dataset is to count the number of occurrences of each data item
and filter out infrequent data items based on the set minimum support level. The second
scan of the dataset allows for only frequent data items without considering those that
are not frequent. Because when constructing FP tree, the same set of items is in the
same path of FP tree, and the tree branches only when the subsequent element items are
different, the size of FP tree is smaller than the size of the original dataset. The most
ideal scenario is that FP tree has only one path, and all transactions are included in this
path. This is an idealized situation, and our actual dataset is complex and diverse, which
basically does not happen. On the contrary, when FP tree has multiple paths, that is, the
itemset of each transaction is unique, the size of such FP tree is the same as the size of
the original dataset, and this situation usually does not occur because the data is inter-
related and interdependent. When building an FP tree, scan each transaction first to find
the frequent items in each transaction. If the found frequent items have a node with a
corresponding path in the FP tree, modify the number of occurrences of the node di-
rectly. Otherwise, create a new node and add a pointer to the node in the head Table. If
two identical nodes have different paths, a link will also be created between the two
nodes.

Taking the data in Table 1 as an example, the process of constructing FP tree is as
follows:

When scanning transaction 01, h, j, and y are all infrequent data items, so there is no
need to consider that transaction 01 is equivalent to {l, q}. After scanning transaction
01 for FP tree, the node information of q is 1, indicating that q appears once, and 1
appears once on the path prefixed with q. Two links will be created in the head Table,
where q on the head Table points to the q node in FP tree, and 1 on the head Table points
to the 1 node in FP tree, which facilitates searching between similar element items.
When scanning transaction 02, remove the infrequent items, and transaction 02 be-
comes {q, o, p, n, m}. The information of node q becomes 2, connecting node o, node
p, node n, and node m. These four nodes are all connected after node q for the first time,
so the node information is all 1. Head Table creates a link between similar nodes and
FP tree; When scanning transaction 03, remove infrequent items, and transaction 03
becomes {q}, so the information of node q becomes 3; When scanning transaction 04,
remove infrequent items, and transaction 04 becomes {1, o, m}. There is no q data item
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in transaction 04, so FP tree forks out a new path, and finally links between similar
nodes; When scanning transaction 05, remove the infrequent items, and transaction 05
becomes {p, 1, 0, q, n}. The transaction contains q data items, so it is also prefixed with
the node q. The node information of q, o, p, and n is added by 1, respectively. Node m
is different from node n, so the final node m forks; When scanning transaction 06, re-
move the infrequent items, and transaction 06 becomes {p, q, o, m, n}. There is an
identical path in FP tree, so the node information on this path is added by 1. All trans-
actions have been scanned, and the final FP tree is shown in Figure 3

4 m2 1

Fig. 3. FP-tree diagram

3 Correlation Analysis of College Students' Religion Factors
Based on FP-growth Algorithm

3.1 Data selection

The data used for correlation analysis in this paper is collected by conducting online
questionnaire surveys and offline questionnaires for college students in the school. In
the end, 262 online questionnaires were effectively recovered, and 200 offline ques-
tionnaires were recovered. The objects of the survey are the students of our school, 121
males and 141 females filled in the online questionnaires; 100 females and 100 males
filled the offline questionnaires. This survey has received strong support from alumni,
so this survey has certain value and certain credibility.

3.2  Data preprocessing

Data preprocessing is a very important link in data mining. Data preprocessing can
improve the accuracy and effectiveness of association rule mining. Before association
rule mining, it is necessary to extract data from the data and then generate the required
data from the data format.

(1) Data extraction

In the data obtained by the test, since the factors such as name and test date have no
influence on the mining results, these factors can be removed.
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(2) Data cleaning

There are still a lot of dirty data in the data after data extraction. It is difficult to build
a good mining model without data cleaning, so the data needs to be cleaned. Data clean-
ing includes missing value processing, noise data processing, abnormal data processing,
duplicate data checking, and data validity verification °!. After preprocessing the ques-
tionnaire data of college students' religious beliefs, they are entered into Excel, and then
association rules are mined.

3.3 Association Rules Mining

The FP-growth algorithm is applied to the psychological analysis of college students'
religious beliefs, and the implicit correlation between factors is excavated. Table 2 is
the process of calling FP-growth algorithm mining.

Table 2. The process of calling FP-growth algorithm

import pandas as pd

from mixtend.frequent_patterns import fpgrowth

from mixtend.frequent_patterns import association_rules

# read excel file

excel_file = "data.xIsx"

data = pd.read_excel(excel_file)

# One-hot encode data to convert discrete features to 0/1 values

data_encoded = pd.get dummies(data)

# Frequent Itemset Mining Using FP-growth Algorithm

frequent_itemsets = fpgrowth(data_encoded, min_support=0.1, use_colnames=True)

# Generate association rules based on frequent itemset mining results
association_rules_result = association_rules(frequent_itemsets, metric="lift", min_thresh-
old=1.0)

# Filter out meaningful association rules based on support and confidence
significant_rules= association_rules_result[(association_rules_result['support'] >= 0.1) &
(association_rules_result['confidence'] >= 0.5)]

# print association rules

print(significant rules)

3.4  Association Rules Mining

Based on the FP-growth algorithm, we analyzed the belief questionnaires filled out by
college students. The experiment sets the minimum support degree as 0.1 and the min-
imum confidence degree as 0.6. Table 3 lists some results of the program operation.

Table 3. Partial mining results

Rule Confidence Support

Personal growth and self-knowledge =>Thinking about life,
death and existence

Culture and Traditions => Religious Leaders and Mentors 0.7581 0.2365

0.6751 0.1245
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Seeking Ethics =>Personal Dilemmas and Challenges 0.8345 0.3124
Family Background =>Finding Meaning and Purpose 0.6313 0.1123
Knowledge and Education=>Science and Rational Thinking 0.7234 0.2214

Social change and value transformation =>Social pressure

and social identity 0.6898 0.2122

Taking the rules {personal growth and self-knowledge} — {thinking about life, death
and existence}, {culture and traditions} — {religious leaders and mentors} as examples,
the results of mining can be explained as follows: exploring self-knowledge in the pro-
cess of growing up of students were 67% likely to ponder life, death, and existence, as
religious beliefs may provide a framework and answers about these questions, leading
to religious beliefs. In some cultures, religious beliefs are part of the culture and tradi-
tions, and there is a 75% probability that students who have religious beliefs and cul-
tural traditions will lead to religious beliefs through encounters with religious leaders
and mentors.

4 Discussion and Conclusion

4.1 Results and Findings

By using the FP growth algorithm to analyze the religious factors of college students,
we obtained the following results and findings: Firstly, we found that approximately
0.35% of college students in our sample believe in religion. This indicates that religion
still has a certain influence on university campuses !'’l. Secondly, we found that the
main factors affecting college students' religious beliefs are their family background
and inheritance of religious beliefs. This is consistent with previous research results. In
addition, we also found that the degree of religious adherence among college students
is related to factors such as gender, major, and grade. For example, female college stu-
dents are more likely to believe in religion, students majoring in social sciences are
more likely to believe in religion, and senior students are more likely to believe in reli-
gion. Finally, we also analyzed the correlation between factors of religious belief and
found that students' religious belief is not achieved overnight, but rather is related to
factors. For example, taking the relationship between {culture and tradition} and {reli-
gious leaders and mentors} as examples, in some cultures, religious belief is a part of
culture and tradition, Students with religious beliefs and cultural traditions have a 75%
chance of leading to religious beliefs through contact with religious leaders and men-
tors. We can take targeted measures by clarifying the weight of these factors on college
students' religious beliefs, in order to use big data to empower and more conveniently
help ideological and political education teachers in universities discover and solve
problems in a timely manner.

4.2  Results and Findings

The results and findings of this study have certain significance and contributions to



A Study on Religious Beliefs among College Students Based on FP-Growth 283

religious management and education on university campuses. Firstly, this study pro-
vides a new method of using the FP growth algorithm to analyze the religious factors
of college students. This method can help university administrators and educators better
understand the situation and reasons for college students' religious beliefs, and provide
reference for formulating more effective religious management and education policies.
Secondly, the results of this study can help university administrators and educators bet-
ter understand the characteristics and laws of university students' religious beliefs,
thereby better guiding and educating university students to cultivate correct
worldviews, life philosophies, and values.Finally, by studying the interrelationships
and internal correlations between religious factors, we can conduct in-depth analysis
and weight assessment of these factors to understand their impact on college students'
beliefs, and then develop targeted measures. At the same time, using big data analysis
technology, we can more efficiently help ideological and political education teachers
in universities identify and solve problems in a timely manner, and improve the quality
and efficiency of education. The results of this study can provide reference and inspi-
ration for research in related fields, and provide a foundation and direction for future
research.

4.3  Future Prospects

There are also some shortcomings in this study, and future research can be carried out
from the following aspects: Expand the sample range and coverage, and verify the uni-
versality and representativeness of the results!'!); Exploring the application and com-
parison of different algorithms and methods in the study of religious factors among
college students; Study the impact of religious beliefs on the mental health and aca-
demic performance of college students, as well as how to carry out effective religious
management and education!'?); Explore the relationship between college students' reli-
gious beliefs and social, cultural, historical and other factors, and gain a deeper under-
standing of the background and reasons for college students' religious beliefs
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