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Abstract: This study employs natural language processing (NLP) methods to explore the
impact of China’s "Double Reduction" policy on parent-child relationships and identify key
predictive factors. By quantitatively analyzing 1,433 textual data samples, the study applies
NLP algorithms, utilizing the Word2Vec pre-trained model and introducing the Dynamic
Topic Model (DTM) to examine how parental roles, educational approaches, education
policies, and other key factors influence parent-child relationships. The results indicate that:
(1) In the initial phase of policy implementation, parents focused more on balancing work
and family life, gradually shifting towards emphasizing their children's holistic development
and social competence over time. (2) During policy adjustments, parental cognitive changes
and responsibility anxiety played an intermediary role in adjusting their roles and interactions
with their children—that is, changes in cognition and responsibility anxiety prompted shifts
in parental roles. This study not only provides new perspectives and methodological support
for research in psychology and education but also offers scientific evidence for optimizing
family education environments and policymaking.

Keywords: "Double Reduction™ policy, parent-child relationship, natural language processing
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1. Introduction

On July 24, 2021, the General Office of the Central Committee of the Communist Party of China and
the General Office of the State Council issued the "Opinions on Further Reducing the Homework
Burden and Off-Campus Training Burden for Students in Compulsory Education,” commonly
referred to as the "Double Reduction™ policy. This policy targets students in the compulsory education
stage, aiming to alleviate both schoolwork and off-campus training burdens.

1.1. Current Research on Parent-Child Relationships and Influencing Factors

Parent-child relationships refer to the quality of emotional bonds, interactions, and support between
parents and their children. They are commonly defined as the emotional connections and interaction
patterns between parents or guardians and their children [1-4]. As a core component of family
education, parent-child relationships encompass multiple dimensions, including emotional support,
communication quality, and the frequency and quality of parent-child interactions [5]. These
dimensions are interrelated.

© 2025 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
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Specifically, in terms of communication quality and emotional support, studies have examined the
importance of communication and support in parent-child relationships [6], emphasizing the
influence of parental communication styles on children's early learning during academic tasks [5].
Findings suggest that effective parent-child communication contributes to children's academic
achievement. Research on the frequency and quality of parent-child interactions often explores how
low-quality interactions affect emotional support and communication outcomes [7-10]. For example,
some studies have investigated cognitive differences between mothers and children in reporting child
abuse [11], as well as the effects of socioeconomic status and domestic violence [12,13]. Additionally,
other studies have examined children's roles in power and control dynamics within domestic and
intimate partner violence [14], reflecting power dynamics in parent-child relationships.

Beyond the multi-dimensional nature of parent-child relationships, they are influenced by various
factors, including family background, individual traits, and available social support and resources.
Family economic status and educational levels determine the material and psychological resources
parents can provide to their children, impacting the quality and frequency of parent-child interactions
[15-17]. Moreover, family stability—such as the harmony of parental marital relationships—has
profound effects on parent-child relationships. Family financial status, educational background, and
structural stability significantly influence parent-child relationships [18]. Additionally, individual
traits and experiences, such as parental personality, emotional well-being, and beliefs about child-
rearing, also play critical roles [14,19]. For instance, parental beliefs, stress, and attitudes influence
children's screen time, which in turn affects parent-child interactions and child development [20].
Meanwhile, children’s sensitivity and behavioural issues can reciprocally impact the quality of
parent-child relationships.

To measure parent-child relationship quality more accurately, researchers have employed various
tools and methods. Commonly used approaches include surveys and observational studies. Surveys
are often utilized to obtain subjective assessments from parents or children regarding family
environment and communication styles [21,22]. They also quantify variables such as emotional bonds,
family atmosphere, and parent-child conflicts [18,23]. Observational studies, on the other hand, focus
on recording and analyzing actual parent-child interactions for objective assessments. Some studies
integrate quantitative and qualitative methods to gain a comprehensive understanding of parent-child
relationships and their influencing factors [24]. Others have developed interviews tailored to highly
sensitive children to assess their environmental sensitivity [25]. Additionally, semi-structured
interviews and focus group discussions are frequently used to explore the interactions, experiences,
and expectations between parents and children in depth [14,19].

Overall, previous research has employed multiple methods, primarily examining parent-child
relationships from three dimensions: emotional support, communication quality, and the frequency
and quality of interactions, while also investigating influencing factors. These studies provide
theoretical significance for the present research.

1.2. Application and Prospects of NLP in Psychology in China

Natural language processing (NLP) is a subfield of computer science that has applications across
various disciplines, including psychology. Internationally, NLP has been widely used in
psychological research [26], such as analyzing sentiment and topics on social media. For example,
the Latent Dirichlet Allocation (LDA) model has been employed to examine public opinion trends
over time regarding epidemics [27,28]. NLP has also been applied to study individual differences in
prosocial behaviour [29] and explore trends in environmental, social, and governance topics using
LDA and DTM models. Currently, most NLP research remains concentrated in the fields of computer
science and neuroscience, with applications in literature analysis [30] and the legal and medical
domains [29]. However, its application in psychology and education is still relatively underdeveloped.
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Some researchers have combined NLP techniques with brain imaging technologies [31] to investigate
how the human brain represents semantic information, highlighting the potential of NLP in cognitive
neuroscience [32]. In China, NLP research applications remain limited, particularly in psychology,
where there is considerable room for expansion.

1.3. The Present Study

Based on previous theoretical frameworks on parent-child relationships, this study examines how the
"Double Reduction” policy may alter parental roles and interactions with children, potentially
affecting the stability and quality of parent-child relationships. Specifically, this research addresses
the following questions: How can natural language processing methods help predict key factors
influencing these changes? How does the "Double Reduction™ policy impact parental roles and
behaviours in parent-child relationships?

2. Study 1: Preliminary Analysis of Text Data and Keyword Extraction

By constructing a Word2Vec model, keywords were extracted from the text data to initialize the DTM
time-series topic model. Continuous optimization of the model and improvements in the training
method can further enhance the quality and performance of the word vectors.

2.1. Methodology
2.1.1.Data Selection

The advanced search function of Sina Weibo (s.weibo.com) was used, with the keyword “Double
Reduction” as the search term. The search was set to “hot topics,” covering all categories. Given that
discussions on the "Double Reduction” policy had started on social media before its official release,
the earliest posts were traced back to October 2020. Considering the unique circumstances and
specific topic during this period, there was a smaller volume of data in 2022, especially in April and
May. Therefore, data collection was extended by one year, until December 2023. A random selection
of 134 popular posts was reviewed to ensure the objectivity, thematic relevance, and credibility of
the posts chosen.

2.1.2. Time Frame

The study employed a crawler tool to collect data. The search keyword was set to "Double Reduction”
and "education,” with the search period set from October 1, 2020, to December 1, 2023.

2.1.3.Data Screening

Approximately 10,000 pieces of data were gathered through the crawler tool. From this, 100 posts
were randomly selected for manual screening three times. After three rounds of filtering, 1,433 posts
were retained as the research dataset. The specific screening criteria were as follows: Field
Classification: A small number of media posts focused on the economic domain of the “Double
Reduction” concept, often using economic terminology. These posts were excluded as they did not
align with the educational focus of the national policy; Exclusion of Short Texts: Short posts
containing minimal language information and mostly exclamatory words were discarded, as they held
no practical research value; Selection of Relevant Data: Data directly related to the research variable
“parent-child relationship” were retained, while irrelevant data were excluded.
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2.1.4.Concept Explanation

Word vector models, such as Word2Vec, GloVe, or BERT, are core technologies in NLP [33]. These
models learn word representations through the context of words. Specifically, the model trains a
neural network to predict a word from its context (CBOW model) or predict the context of a given
word (Skip-gram model). This study primarily uses the CBOW model, converting words in the text
into mathematical vector representations, preserving the semantic and syntactic relationships between
words.

Weighted Degree: This reflects the importance of a node in a network, i.e., the strength of its
connection to other nodes. The higher the weighted degree, the stronger the correlation between the
node and others. Degree: This indicates the number of edges directly connected to a node. A higher
degree means more connections with other nodes. Nodes in different Modularity Classes reflect
varying degrees of clustering and connection density in the network.
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Figure 1: Visualisation of Word2vec Model Results
2.2. Result

Table 1: Indicator assessment of similarity and strength of linkages between selected keywords

keyword degree weighted degree modularity class
Parent 30 0.258 0
Education 43 2.390 2
Essence 5 2.594 2
Talent 6 2.807 2
Child 43 3.102 1
Policy 42 11.459 0
Era 44 15.096 3
Parent (guardian) 47 20.018 0
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The "Parent - Child" relationship reflects the core dynamic in parent-child relations, namely the close
bond and mutual influence between parents and children. The words "Parent - Mother/Father™ are
found in Modularity Classes 0 or 1, indicating their strong association with parent-child relations,
with a high connection intensity. This highlights the significance of the parental role in parent-child
relations. "Education - Training" refers to the close relationship between the educational environment
and training activities in the parent-child relationship, indicating the importance of family education
in children's training. "Parents - Era" likely refers to changes in the parent-child relationship across
different times, with a higher degree of association between parents and the era, though not directly
conceptually linked. "Child - Life" reflects the parents' concern about their children's growth and life
paths. Although not directly conceptually related, there is a close connection within the parent-child
relationship. "Family - Child/Son/Daughter” appears in Modularity Class 3, but these words remain
highly relevant to parent-child relations, indicating the significant influence of the family
environment on children's growth, even though not conceptually similar. "Family - Talent™ indicates
a relationship between family and talent development, although this connection is weaker compared
to other pairs. "Education - Parent/Mother/Father" appears in Modularity Class 2, but these terms are
more loosely related to parent-child relations, possibly reflecting public attention to education and
the parental role, though the direct connection is not obvious.

3. Study 2: Key Predictive Factors of Parent-Child Relationships and Their Changes

Through preliminary prediction of text data, word vectors can capture similarities and contextual
associations between words, providing foundational features for many NLP tasks. However, the
impact mechanisms and evolution paths of educational policy changes on parent-child relationships
remain unclear. Study 2 introduces the time dimension and, based on the Word2Vec model, delves
deeper by constructing a DTM dynamic topic model.

3.1. Methodology
3.1.1. Time Slice Division

The text data were organized and analyzed for trends over time. The data were divided into four
different stages: Initial Stage: The preparation and drafting phase of the policy, from October 2020
to 2021; Adjustment Stage: The implementation and adjustment phase of the policy, from January
2021 to 2022; Latent Stage: The slow-growth phase of the policy affected by the pandemic, from
January 2022 to 2023; Deepening Stage: The accelerated deepening phase of the policy, from January
2023 to December 2023.

3.1.2. Topic Intensity Calculation

The support indicator is mainly used to reveal the strength of a topic, reflecting the attention the topic
receives in a given time period. The “Document-Topic” matrix from the DTM model gives the
probability of each document belonging to a specific topic. The support indicator calculates the topic
intensity using the following formula:
k
TIk = 2% (1)

Doct

TIK represents the intensity of topic k at time slice t, where the denominator is the total number of
documents at time slice t, and the numerator is the number of documents supporting topic k at time
slice t. The larger the value TIF, the higher the topic intensity.
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3.1.3. Topic Similarity Calculation

Topic similarity represents how similar two documents are. Similarity is calculated by comparing the
topic probability distributions of the two documents. This study uses the Hellinger function from the
Gensim library to calculate the similarity between topics at different stages and constructs a Sankey
diagram to visualize the evolution path of the “Double Reduction” policy themes.

3.1.4.Determining the Optimal Number of Topics

The number of topics is crucial for topic extraction in literature. This study calculates the topic
coherence across four stages with different topic counts to determine the optimal number of topics in
the DTM model. The average topic coherence was highest when the number of topics was set to 7,
so the model’s number of topics was set to 7.
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Figure 2: Trend of Text Data Changes
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Figure 3: Topic Coherence
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3.2. Results
3.2.1.Horizontal Topic Analysis

By training the DTM model on the text data from different stages, a “Topic-Word Matrix” and word
weights for each stage of the “Double Reduction” policy were obtained. The top 10 words with the
highest average weight from each stage were selected as keywords for each topic. The theme model
provides multiple research perspectives, including parent guidance and education, family roles and
parent-child relationships, educational policy and family influences, educational environments and
growth, teacher-student relationships and knowledge transfer, parental cognition and responsibility
anxiety, and work-life balance.

In the multidimensional study of parent-child relationships, parents play an important role in
guiding children's learning and growth. The educational methods and involvement of parents affect
children's ability development and social adaptability [34,35]. Additionally, family role division is
closely linked to parent-child relationships, as interactions between parents and children affect the
family atmosphere and communication [36,37]. On the other hand, government educational policies
influence not only the school educational environment but also shape family education concepts and
parental behavior patterns [38].

Table 2: DTM Topic Model

Topic

N Topic Identifier Keywords
umber
1 Parental Guidance and Child, Learning, Parent, Time, Education, Parent (guardian),
Education Society, Mathematics, Ability, Life, School
9 Family Roles and Parent-Child Child, Daughter, Parent, Education, Li Yong, Two People,
Relationships Father, Ha Wen, Wang Shiling
3 Educational Policy and Family Child, Education, Parent, Double Reduction, Teacher, Parent
Impact (guardian), Screening, School, Learning, Policy
4 Educational Environment and Child, Teacher, Young Child, School, Parent, Education, Chen
Growth Guo, Parent (guardian), China, Childhood
5 Teacher-Student Relationships Teacher, Li Shen, Child, Author, Parent, Student, Life, This
and Knowledge Transfer Song, Knowledge, Work
6 Parental Cognition and Child, Parent (guardian), Learning, Double Reduction,
Responsibility Anxiety Education, Policy, Student, Anxiety, Parent, Training
7 W . Work, Child, Parent (guardian), Education, Teacher, Industry,
ork-Life Balance

Life, Really, Student, Choice, Mother
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Parental guidance and education 0.27 0.17 0.28 0.21
Family roles and parent-child relationships 0.13 0.03 0. 07 0.07
Educational policies and fanuly influence 0.14 0. 46 0. 26 0.31
Educational environment and growth 0.09 0.03 0.05 0.11

Teacher-student relationships knowledge imparting 0. 01 0.02 0.05 0.04

Parental cognition and responsibility anxiety 0.02 0.22 0.17 0.15

Work-life balance and family life 0. 35 0.07 0.12 0.11

Adjustm incubati Deepeni
on ng
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Figure 4: Topic Stage Heatmap
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Figure 5: Anxiety Level Changes under the Theme of Parental Cognition and Responsibility Anxiety
3.2.2. Topic Hotness Analysis

The topic hotness for each phase was calculated using Formula (1), and the results were presented in
a heatmap to reflect the hot topics during different stages of the "Double Reduction™ policy. In the
early phase, parents focused on balancing work and family education. They were particularly
concerned about how to guide their children’s learning and development while managing a busy
work-life schedule [39, 40].

As the education policy was adjusted, it directly affected the evolution of parent-child relationships.
The adjustment phase highlighted how changes in education policy influenced family education
methods and parent-child relationships. Parents needed to adapt to new policy requirements while
managing the impact on family life, which could cause internal tensions.

Parental cognition and responsibility anxiety were significant factors in the changes of parent-
child relationships. Policy adjustments triggered changes in parental cognition and anxiety [41,42].
Research showed that parents often experienced anxiety when adapting to new education policies,
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unsure of how their children would fare under the new system. Early on, anxiety levels surged but
stabilized over time.

During the latent and deepening phases, the stability of family roles and educational environments
continued to influence parent-child relationships. Themes related to parental cognition, family roles,
and educational environments remained stable, suggesting that parents' roles and the family
environment had a lasting impact on children’s growth and family dynamics.

3.2.3. Topic Evolution Path Analysis

To simplify the topic evolution path, low-hotness topics were filtered out, and the threshold for
hotness was set at 0.045. Then, topics with a similarity threshold of 0.3 were further filtered. This led
to the creation of the topic evolution path using a Sankey diagram.
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Figure 6: Topic Evolution Path of the "Double Reduction" Policy
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Figure 8: Evolution of Keywords under the Theme of "Parental Guidance and Education”

The Critical Role of Mothers in Establishing Healthy Parent-Child Relationships. In the context
of the "Work-Life Balance" theme, an analysis of keywords such as "work," "children," "parents,"
"education,” along with additional mentions of "mother” and "choice," reveals that mothers play a
vital role in parent-child relationships. During the early and adjustment phases, the keyword "work"
is highly significant, indicating that mothers face challenges in balancing work and family life under
the "Double Reduction™ policy. This reflects the pressures and challenges mothers experience in
adapting to new roles and responsibilities. At the same time, "children™ and "parents” are also
prominent keywords, indicating mothers' focus on family responsibilities. In the adjustment phase,
mothers are likely to focus more on family matters and the educational needs of their children, aiming
to ensure family stability and the children's happiness. "Education™ remains a significant keyword,
though slightly lower in weight, indicating that mothers are concerned with educational issues,
including educational methods and resource selection. During the latent and deepening phases, while
"work" remains a keyword, its weight might slightly decrease, suggesting that mothers have managed
to achieve a better balance between work and family life. They may become more effective in
managing time and energy to meet both work and family demands. Keywords like "students,"
"parents," and "education” remain stable, showing that these are ongoing concerns for mothers
throughout the process.

The focus of parental education gradually shifted as time passed and the "Double Reduction”
policy was implemented. In the early stage, parents primarily focused on children's academic
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performance and the time and attention devoted to their growth, reflecting traditional educational
views and the emphasis on academic achievements. With social changes and policy adjustments,
educational concepts began to evolve. In the adjustment phase, parents started paying more attention
to educational methods and their role in their children's education. This indicated a shift in parents'
educational philosophy and an increased focus on family education. In the latent phase, words like
"society™ and "ability" started to appear more frequently, suggesting that parents were beginning to
emphasize developing their children's comprehensive skills for success in society. Finally, in the
deepening phase, parents became increasingly focused on their children's lifestyles and overall
development, signaling a further shift in educational philosophy, emphasizing the cultivation of life
skills and well-rounded abilities. This marked a transition from the traditional focus on academic
achievement to a focus on holistic development and comprehensive education, reflecting changes in
educational views and societal influences.

The analysis of the "Family Roles and Parent-Child Relationships™” theme shows how external
factors influence the roles and interactions between parents and children. In the early phase, parents
are likely to focus more on their roles as caregivers and guides, concentrating on meeting their
children's basic needs and building close emotional connections. Interactions during this phase are
mainly centered around emotional communication and organizing daily family life. As the adjustment
phase begins, parents' roles may shift to a greater emphasis on being educators, with a focus on
children's education and growth. Parents may pay more attention to the choice of educational methods
and the shaping of the family education environment to better promote their children's development.
As the latent phase progresses, interactions between parents and children might be influenced by
external factors, such as social events or specific cases, leading parents to rethink and adjust their
parent-child relationships. This may cause some changes in the roles and interactions between parents
and children. By the deepening phase, parents might become more concerned with their children's
future development, including education and career planning, potentially taking on more of a guiding
and supportive role. Together with their children, parents would aim to set future goals and plans for
their growth and success.

Over time, the roles and interactions between parents and children are likely to evolve from early
emotional exchanges and basic caregiving to a more focused approach on education and future
planning, shaped by external influences and changes in family dynamics.

4, Discussion

4.1. The Implementation of the ""‘Double Reduction™ Policy as a Key Factor Influencing
Changes in Parenting Approaches and Role Choices

Through the analysis using the DTM dynamic topic model, the study reveals that the implementation
of the "Double Reduction” policy has significantly influenced parents in adjusting their educational
methods and role choices. In the initial phase, parents primarily focused on balancing work and family
life, showing concern for their children's learning and growth, while also reflecting the challenges of
managing both work and family responsibilities. As the policy adjusted, parents began to focus more
on the impact of the policy changes on family life and educational methods. Over time, they gradually
shifted from an academic achievement-oriented approach to one that emphasizes holistic
development and the cultivation of comprehensive skills. During the latent and deepening phases,
keywords like "society" and "ability” became more prominent, further highlighting parents'
increasing focus on developing their children's social adaptability. This reflects an evolution in
educational philosophies. Therefore, the educational methods and role choices of parents under the
"Double Reduction" policy are clearly influenced by policy changes.
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4.2. Cognitive and Responsibility Anxiety Experienced by Parents During the Adjustment to
the ""Double Reduction™ Policy, and Its Impact on Their Roles and Behaviors in Parent-
Child Relationships

The study indicates that during the adjustment phase of the "Double Reduction™ policy, parents
generally experience changes in their cognitive level and responsibility anxiety. The policy changes
not only affect parents' daily life and work arrangements but also present them with the challenge of
adapting to the new policy requirements. Parents may feel uneasy about their children's learning and
development under the new policy, and this anxiety can lead to adjustments in the roles and behaviors
of parents in their parent-child relationships. In particular, during the policy adjustment period,
parents' anxiety may influence their decisions and implementation in family education, which in turn
affects the stability and quality of the parent-child relationship.

4.3. Limitations and Suggestions

While current research shows that factors such as gender, grade level, and socio-economic status do
not have a significant impact on parent-child relationships, this does not imply that there are no
individual differences in these relationships. To understand the complexity of changes in parent-child
relationships, it is essential to consider both the internal dynamics of the family and the external
policy environment. Future research could explore other potential factors, such as cultural
background and family educational styles, to gain a more comprehensive understanding of the
changing patterns of parent-child relationships under the "Double Reduction” policy and their driving
forces. It is suggested to employ case study methods to analyze the dynamic changes in parent-child
relationships within specific families and the influencing factors, in order to draw more detailed and
concrete conclusions, providing more precise guidance for family education and policy formulation.

5. Conclusion

(1) Early stages of policy implementation: Parents focus more on balancing work and family life.
Over time, they shift their attention to their children's overall development and the cultivation of
social skills.

(2) During policy adjustment: Parents experience changes in cognitive levels and responsibility
anxiety. These emotions play a central role in adjusting the roles and interactions with their children.
Parents gradually realize that an excessive emphasis on academic achievement may have negative
effects on their children's physical and mental well-being. As a result, they start focusing more on
cultivating their children's comprehensive abilities and qualities, transitioning from a traditional
caregiving role to one that emphasizes education and future planning.
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