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Abstract: This study aims to provide a comprehensive review of the application of data mining
methods in parenting research and to explore the insights offered by data mining algorithms in
this domain. In this study, 31 academic parenting research studies, which utilized data mining
techniques based on empirical data, are finally selected and thoroughly. They were subsequently
analysed, in terms of research inquiries, sources of datasets, and methodological approaches, as
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sources of datasets in extant studies, and discussed the added value that data mining methods
bring to the field of parenting research, pointing towards potential directions for future research.
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1. Introduction

Parenting plays a critical role in children’s
development, as parental influence and
guidance have profound and enduring effects
on a child’s lifelong development. There is a
rich history of both theoretical and empirical
research in the field of parenting, which
has to a certain extent heightened social
recognition of the pivotal role of parenting.
Researchers have dissected and classified
parenting styles (Baumrind, 1967), explored
the relationships between parenting styles
and children’s cognitive, behavioral, and
emotional development (Baumrind, 1966;
Pomerantz & Wang, 2009; Pomerantz et al.,
2014), and analyzed the underlying reasons
for parental caregiving behaviors (Florrie &
Wei, 2020). These studies have employed
traditional quantitative analysis methods such
as regression analysis and structural equation
modeling to comprehensively investigate
the links between parental caregiving and
child development. They have provided a
theoretical and empirical foundation to guide
family education, serving as a cornerstone of
significance.

However, due to methodological
constraints, these studies have primarily
focused on explaining phenomena, with
limited research aimed at predicting and
preventing children’s development problems
based on parenting indicators. Furthermore,
researchers have yet to utilize the vast textual
and non-textual data available on social media
and the internet to analyze parenting issues,
which places limitations on research in this
field.

To address the limitations of traditional
research methods and gain a deeper
understanding of parenting issues, data
mining techniques can be employed. Data
mining involves analyzing large datasets

to uncover significant patterns, trends, and
relationships that may otherwise go unnoticed.
The primary objective of data mining is
to reveal hidden patterns within data and
provide solutions to problems (Wang & Jiang,
2004; Witten & Frank, 2005). Presently, data
mining techniques have garnered substantial
utilization within the educational domain,
thereby germinating a novel interdisciplinary
field recognized as educational data mining.
Educational data mining is the intersection of
computer science, education, and statistics,
seeking to apply techniques and methods from
statistics, machine learning, and data mining
to analyze student learning data and inform
educational practices (Lu, 2013).

Educational data mining primarily
employs four categories of technical methods,
which are predictive algorithms, clustering
algorithms, association mining, and topic
analysis algorithms. (1) Predictive algorithms
are used to estimate the target variable based
on existing data. There are several common
algorithms in this category, including decision
trees, regression, and classification trees. These
algorithms can integrate multiple predictor
variables to forecast the target variable and
help identify which features are crucial in
influencing it. (2) Clustering algorithms
that are frequently used algorithms here
include k-means and hierarchical clustering.
Clustering algorithms segment an entire
dataset into distinct subsets based on data
characteristics, grouping similar data into the
same class and dissimilar data into different
classes. For example, these algorithms can
be used to cluster schools or students to
identify similarities and differences between
them (Amershi & Conati, 2006; Beal, Qu, &
Lee, 2006). Concretely, this method may be
deployed to cluster educational institutions,
thereby delving into similarities and disparities
amongst them, or alternately, to cluster
students, thus facilitating an exploration of
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the commonalities and disparities among this
demographic (Amershi & Conati, 2006; Beal,
Qu, & Lee, 2006). (3) Association mining
algorithms include correlation analysis,
sequence pattern mining, and network analysis.
The goal is to identify causal relationships
or correlations between variables. (4) Topic
analysis algorithms that are frequently used
encompass Latent Dirichlet Allocation (LDA)
and Structural Topic Model (STM). Topic
analysis is employed to uncover the themes
within text data, revealing hidden semantic
structures and topic distributions. This method
analyzes word frequency distributions in
text data, automatically detecting latent
topic structures within the data, and thereby
mitigating the subjective element associated
with human judgment. Simultaneously, it
serves to economize both time and resources
otherwise expended on manual analysis.

Compared to conventional research
methods in education, Educational Data
Mining (EDM) offers several advantages.
Firstly, it utilizes publicly available databases
that are characterized by their ecological
validity and ease of access. This results in
significantly enhanced research efficiency
when compared to traditional research
methods that often require substantial
investments of time and effort in recruiting
subjects and entering data (Baker, 2010).
Secondly, educational data mining methods
enable researchers to swiftly replicate
research findings across different datasets.
Once an educational pattern is established
within a particular dataset, it can be promptly
validated and applied to various other datasets
(Baker, 2010). Thirdly, educational data
mining empowers researchers to construct
intricate predictive models that can forecast
future outcomes based on existing data. This
represents a departure from conventional
research paradigms, which are typically
focused on explaining observed phenomena

(Belgiu & Dragut, 2016). Fourthly, this
methodology permits the identification
and discovery of hidden patterns, trends,
and associative relationships within data
without the necessity of prior assumptions
or hypotheses (Henry et al., 2005). Fifthly,
Educational data mining excels in its capacity
to effectively manage high-dimensional data
and unravel latent relationships between sub-
dimensions (Borsboom et al., 2021).

In summary, the application of EDM
methods holds paramount significance in
transcending the limitations of traditional
research paradigms, providing deeper insights
into educational issues. It excels in managing
vast, multimodal datasets and empowers
researchers to make more accurate predictions
based on existing data, thereby exerting a more
substantial impact on educational practice.

In recent times, a significant number of
parents have actively engaged in online forums
to articulate their parenting perspectives,
interacted through social media platforms,
and participated in large-scale surveys.
These datasets have built the foundation for
conducting research in the domain of parental
parenting using data mining methodologies.
As the volume of available data continues to
grow, there has been a significant increase in
the use of data mining methods for parenting
research., leading to the emergence of
numerous valuable research questions and
findings. Although parenting research has been
around for a while, the use of data mining
methods in this field is still in its early stages.
Both theoretical investigations and practical
applications are still in their nascent stages
of exploration. The true worth and potential
of data mining techniques in the context
of parental parenting are yet to be fully
unearthed, underscoring the pressing need for
a greater volume of high-quality research to
underpin the future application of data mining
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methodologies in this domain. Therefore, it is
essential to systematically review and evaluate
previous data mining research in the parenting
domain, summarize and analyze the major
advancements in recent years, dissect the
limitations and challenges of existing studies,
and delineate future research directions and
development paths.

This paper seeks to conduct a
comprehensive review of research within the
domain of family education that leverages data
mining methodologies. It will compile and
analyze these studies’ data sources, research
objectives, and methodological classifications.
The article will also reflect on the issues and
limitations of existing research in this area.
Additionally, it will explore the potential of
applying data mining techniques in parenting
research, providing a valuable reference for
future studies.

2. Methods

2.1. Search for Studies and Inclusion Criteria

To compile articles for this review, we
used a two-pronged approach. Firstly, we
conducted a comprehensive search of two
prominent academic databases: ICNKI and
Google Scholar. We restricted our search
to articles published before September 1,
2023. This comprehensive search employed
two sets of keywords: (1) Terms related to
parenting, encompassing aspects such as
Parenting, Parents, Fathers, and Mothers;
(2) Terms associated with data analysis
techniques including Data Mining, Big Data,
Random Forest, Latent Dirichlet Allocation
(LDA), Structural Topic Model (STM), Text
mining, Cluster analysis, Classification, and
Decision Trees. Furthermore, we considered
studies cited in previously reviewed articles
as supplementary sources. Through these
combined methods, we initially chose a total

of 67 articles.

2.2. Inclusion and Exclusion Criteria

Upon conducting our search, we screened
67 records to ascertain the eligibility of studies
for inclusion in our review. These articles
were included in our review based on the
following criteria : (1)Articles were published
in journals. (2) Full-text articles published
in international conferences. (3)Present
quantitative results.

Conversely, articles were excluded if
they met any of the following criteria: (1)
Articles that did not rely on empirical data,
such as theoretical or conceptual articles, tool
demonstrations, and similar types of works. (2)
Papers from seminars that exclusively offered
abstracts. (3) Book chapters. Following this
rigorous screening process, a total of 31
articles remained for our review.

3. Results

This paper analyzes existing literature
from three key perspectives: research themes,
research methodologies, and research data
sources (see Table 1). Among the 31 selected
articles, 10 studies have focused on utilizing
existing data to predict variables related to
children’s cognition, behavior, and parental
stress. Another 10 studies have analyzed
primary parental concerns using textual
data, while 6 studies have classified parents
based on their parenting styles or behaviors.
Furthermore, 5 studies have explored network
relationships among various dimensions
of parenting. To accommodate the diverse
research themes, a wide array of data mining
algorithms has been employed in the research
methodologies. Specifically, 10 studies have
utilized predictive algorithms, including
random forests, decision trees, support vector
machines, K-nearest neighbors (KNN),
XG-BOOST, logistic regression, multiple
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regression, and naive Bayes. Another 10
studies have harnessed text mining algorithms,
such as Latent Dirichlet Allocation (LDA) and
Structural Topic Modeling (STM). In addition,
6 studies have employed clustering algorithms,
including hierarchical clustering and
K-means clustering. Furthermore, 5 studies
have utilized network analysis methods.
Concerning data collection methods, among

Table 1

the 31 studies, 19 have collected data through
closed-ended questionnaires, 8 have gathered
textual data via web scraping, 2 articles have
acquired textual data through open surveys
or interviews, and 2 studies have integrated
multiple data sources, including open-ended
questionnaires, publicly available datasets,
and medical diagnoses, for their data analysis
endeavors.

Summary of Literature on Data Mining in Parenting

Researcher Research Objective Research Data  Research Methods
Jayaprakash et Predicting student academic Closed-ended Naive Bayes,
al. (2020) performance with parenting factors  questionnaire Bagging, Boosting,
Random Forest
Saa et al. Predicting student academic Closed-ended Decision Trees,
(2016) performance with parenting factors  questionnaire Naive Bayes
Sun et al. Predicting student academic Closed-ended Logistic Regression,
(2020) performance with parenting factors  questionnaire Random Forest
Akter et al. Anticipating a child’s attachment Closed-ended Support Vector
(2023) style and mental health based on questionnaire Machine, KNN,
parenting styles. Random Forest,
XG-BOOST,
Decision Trees
Halim et al. Forecasting the risk of child autism Closed-ended k-means, k-medoid,
(2023) spectrum disorder using parenting questionnaire k-NN, SVM,
factors. Artificial Neural
Network
Lietal. (2023) Predicting children’s social anxiety =~ Closed-ended Bivariate
using their parents’ socioeconomic questionnaire correlation, Logistic
status. Regression,

Random Forest

Pasarelu et al.
(2022)

Examining the correlation between
parental stress and the mental
well-being of students.

Closed-ended
questionnaire

Network analysis

Florean et al.

Investigating the links between

Closed-ended

Network analysis

(2022) parenting behaviors and their questionnaire

influence on the mental health of

adolescents.
Chen et al. Predicting parental stress based Closed-ended Decision Trees
(2010) on children’s developmental questionnaire

challenges and family background.
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Thota et al.
(2022)

Examining the correlation between
comprehensive parenting styles
and child delinquency.

Indian public
database

EM clustering
algorithm

Calders et al.

Categorize parenting styles

Closed-ended

Subspace k-means

(2020) according to psychological, questionnaire clustering
behavioral, and other dimensions.

Szymanska &  Categorize parents based Open-ended Text mining,

Aranowska on parenting stress, parental questionnaire K-means clustering

(2019) expectations, and other relevant

variables.

Crutzen et al.

Forecasting child alcohol abuse

Closed-ended

Classification Trees

(2015) using parenting styles. questionnaire
Liu et al. Analysing parenting styles of Closed-ended Network analysis
(2022) parents with children at different questionnaire
stages of adolescence and explored
the differences between them.
Skjerdingstad ~ Analysing the relationship between Closed-ended Network analysis

et al. (2021)

parental depression symptoms and
parenting stress

questionnaire

Blanchard et al.
(2021)

Analysing the relationship
between parental burnout, marital
relationships, and parenting
behaviours

Closed-ended
questionnaire

Network analysis

Mikkonen et al.
(2022)

Categorize Finnish parenting
styles based on parental warmth,
behavioural control, and
psychological control.

Closed-ended
questionnaire

Cluster analysis

Martin et al. Categorize parenting styles Video data coding  Cluster analysis
(2007) and investigate the connection

between parenting styles and child

cognition.
Park et al. Analysing the caregiving Online text data ~ Web scraping, LDA
(2021) requirements of parents of preterm

babies in South Korea.
Park et al. Analysing parenting questions Online text data ~ Web scraping, LDA
(2023) posed by parents on social media

to understand their parenting

challenges.
Chung et al. Identify the primary parenting Online text data ~ STM
(2022) strategies adopted by parents

during the pandemic, by analysing
parents’ posts on social media.
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Lu et al. (2021)

By analysing the text comments
on a parenting forum, an analysis
was conducted on the school
selection information that parents
are concerned about.

Online text data

Web scraping, LDA

Lictal. (2021)

Conducting an analysis of the
public comments on official media
posts on Sina Weibo to identify the
concerns of parents.

Online text data

Web scraping, LDA

Westrupp et al.
(2022)

Conducting an analysis of
parenting inquiries posted by
parents on social media to
comprehend their parenting
difficulties.

Online text data

Web scraping, LDA

Gao et al.
(2021)

Analysing parenting questions
posed by parents on social media
to understand their parenting
challenges.

Online text data

Topic analysis,
Logistic Regression,
BERT

Nelson et al.

Classify parenting styles with

Closed-ended

K-means clustering

(2011) parental control and parental respo questionnaire

nse
Jigyel et al. Investigating Bhutanese parents’ Interview Leximancer topic
(2018) involvement in supporting their transcripts analysis

children with special educational
needs (SEN) in schooling.

He et al. (2020)

Uncovering themes related to
parenting needs and questions, as
well as discerning the emotional
states of parents concealed within
their inquiry texts.

Online text data

Web scraping, web
text mining

Theule et al.
(2011)

Predicting parental stress using
children’s ADHD symptoms,
parental education, social support,
and marital status.

Closed-ended
questionnaire

Multiple regression

Eli et al. (2021)

Analysing core elements of
negative emotions experienced
by parents who had lost their only
child.

Closed-ended
questionnaire

Network analysis

Georg et al.
(2021)

Predicting maternal stress with
infants’ behaviour and family
background

Closed-ended
questionnaire

Feature selection,
GBM
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3.1. Data Sources Utilized in Data
Mining for Parenting Research

In the field of parenting data mining
research, scholars employ various data sources
to analyze issues related to parenting. Due
to the private nature of family education,
a significant number of studies still rely
on self-report questionnaires for data.
Most researchers opt for closed-ended
questionnaires, which require parents or
children to respond to surveys regarding
family parenting styles, emotional states,
adolescent psychological issues, self-concept,
and similar aspects (Akter et al., 2023;
Calders et al., 2020; Liu et al., 2022; Li et
al., 2023; Hsu & Kao, 2007; Skjerdingstad et
al., 2021; Blanchard et al., 2021; Buzohre Eli
et al., 2021). These questionnaires typically
employ rating scales ranging from 1 to 5 or 1
to 7 to precisely measure the emotional and
behavioral states of the participants.

While closed-ended questionnaires offer
an efficient and convenient means of collecting
users’ opinions and are more amenable to
batch processing, they are designed based on
dimensions predetermined by researchers, and
the answer choices provided are constrained.
This limitation restricts participants’ ability
to freely express themselves, to some extent,
resulting in the loss of a substantial amount of
information. Consequently, some researchers
have opted for open-ended questionnaires
to maximize the retention of participants’
authentic perspectives. For instance,
Szymanska and Aranowska (2021) and Shima
and Kamisawa (2015) furnish participants
with open-ended questionnaires that permit
them to provide textual responses. These
responses are then analyzed through text
analysis techniques, examining whether users
mention relevant keywords. The collected
responses are then reconfigured into a data
matrix, facilitating further data analysis.

In addition to traditional questionnaire
methods, some researchers have employed
web crawling techniques to scrape text from
websites. For example, Park et al. (2019),
Yazdavar (2017), Lu Kelun et al. (2021), Li
Juan et al. (2021), Chung et al., He et al. (2020)
all used web crawling methods to obtain a
substantial amount of textual data from social
media. Regarding the textual data, some
studies processed it directly through topic
analysis, while others, using key indicators
from previous questionnaires, designed
keyword dictionaries to encode the text. The
encoded data were transformed into subject-
indicator matrices for subsequent statistical
analysis (Karmen et al., 2015).

Furthermore, some researchers have
adopted an integrative approach by combining
data from various public databases, textual
sources, observational data, and more, for
model fitting and analysis. For example, Thota
et al. (2022) utilized crime record data from
a public database in India. Martin (2007)
manually encoded observed parental behaviors
from visual recording and conducted further
data mining on the encoded data. Karma
Jigyel et al. (2018) incorporated textual
data from interviews. Anna K. Georg et al.
(2021) integrated data from multiple sources,
including clinical assessments, questionnaire
responses, and records from parental infant
diaries. The synthesis of data from multiple
sources enhances the depth and scope of
research, offering a more comprehensive
comprehension and profound insights into the
realm of parenting.

3.2. Classification of Parenting Research
Topics Using Data Mining Methods

3.2.1. Using predictive algorithms to forecast
students’ academic performance

Data mining methods can be used to
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predict students’ academic performance
based on parental features. Previous research
in parenting has extensively explored the
relationship between parenting styles and
student academic performance. Parental
parenting strategies have emerged as pivotal
determinants affecting students’ scholastic
outcomes, with factors such as parental
engagement and parental educational
aspirations exhibiting a pronounced
correlation with academic achievement
(Weiser & Riggio, 2010). Previous studies
primarily utilized structural equation models,
regression analysis, and other traditional
quantitative methods to investigate the impact
of family education factors on students’
academic performance, elucidating the
relationship between parental upbringing
and student academic performance (Masud,
Thurasamy, & Ahmad, 2015). However,
these studies were limited to explaining the
importance of existing parental upbringing
factors and could not predict students’ future
academic performance based on existing data.
However, educational data mining methods
allow researchers to use students’ family
backgrounds, parenting styles, and other
factors to predict students’ future academic
performance. In such studies, researchers
mainly employ prediction algorithms such as
random forests, decision trees, support vector
machines, and logistic regression. Researchers
analyzed different algorithms’ accuracy, recall
rates, and other metrics to determine the most
effective prediction methods for varying
conditions. Overall, random forests perform
the best among all prediction algorithms. For
example, Jayaprakash et al.(2020) predicted
students’ academic performance using factors
like students’ academic background and family
background, comparing four algorithms:
naive Bayes, logit boosting, random forests,
and boosted random forests. The results
showed that the random forests algorithm
had the highest accuracy, reaching 93%. Saa

et al. (2016) predicted students’ academic
performance with social and personal factors
and further compared algorithms within
random forests like C4.5, ID3, CART,
CHAID, etc. The results indicated that the
CART algorithm had the best accuracy, with
an accuracy rate of 40%.

3.2.2. Using predictive algorithms to forecast
adolescent mental health

Data mining techniques can be employed
to forecast the psychological well-being of
children. Existing research has indicated that
children raised by authoritative parents are less
likely to encounter psychological problems,
whereas children raised under authoritarian
parenting styles tend to experience more
psychological problems (Szkody, Steele &
McKinney, 2021). However, previous research
has primarily focused on explaining the causes
of psychological issues, rather than proactively
predicting them and enabling targeted
preventive measures. To prevent psychological
health issues in students at an earlier stage,
data mining methods utilize variables such as
parenting styles, parental emotions, and the
family’s social economy status to predict a
child’s personality, psychological well-being,
and mental health conditions.

Researchers have employed various
prediction algorithms, including random
forests, Support Vector Machine (SVM), and
k-nearest Neighbor (KNN), among others.
The findings of these studies suggest that the
efficacy of the algorithm is task-dependent,
as it exhibits varying levels of performance
across different tasks. For instance, Akter
et al. (2023) used the way that parents deal
with depression, anxiety, stress, and anger
to predict a child’s emotional control ability.
They compared SVM, KNN, random forests,
decision trees, and XG-Boost algorithms,
and the results revealed that XG-Boost and
random forest classifiers are the most effective
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algorithms, achieving an accuracy of 87.3%.
Halim et al. (2023) used parental and child
historical information to predict the probability
of a child being diagnosed with autism.
They compared three algorithms: k-nearest
neighbors (k-NN), support vector machines
(SVM), and artificial neural networks (ANN),
finding that SVM is the optimal algorithm for
predicting autism with an average accuracy
rate of 98.34%. Li et al. (2023) used parental
socioeconomic attributes to predict childhood
social anxiety disorders. They found that
combining logistic regression and random
forests effectively predicts childhood social
anxiety disorders, with a model accuracy rate
of 80.5%.

3.2.3. Predicting parental parenting stress
using predictive algorithms

Additionally, data mining methods can
be applied to predict parental parenting stress.
Past research shows a strong link between
parental stress levels and children’s physical
and psychological health. (Martina et al.,
2019). However, these studies can only explain
the relationship between parental stress and
child-related issues and cannot preemptively
predict or intervene in parental stress. The data
mining method offers a potential avenue for
predicting parental parenting stress.

Various researchers have employed
different algorithms to forecast parental
stress. For instance, Chen et al. (2010) used
decision trees to predict parental stress and
found that by constructing a model with
variables such as child developmental issues,
parental occupation, parental age, parental
education level, family annual income,
number of children, and child gender, they
could effectively predict parental caregiving
stress with an accuracy rate of over 75%.
Georg et al. (2021), on the other hand,
utilized feature selection and Gradient
Boosting Machines (GBM) to sift through 464

potential influencing variables, identifying 11
significant factors, to build a predictive model
for maternal parenting stress. This model
exhibited a favorable predictive performance
with an RMSE of 21.72. Theule et al. (2011)
employed hierarchical multiple regression
to predict parental stress using children’s
ADHD symptoms, parental education, social
support, and marital status. Their model could
explain 39% of the total variance. While a
direct comparison of algorithmic accuracy
proves elusive due to the variances in reported
metrics across these studies, it remains evident
that all three methodologies efficaciously
prognosticate parental stress dynamics.

3.2.4. Analyzing the relationship between
overall parenting styles and children
development using clustering algorithms

Additionally, data mining techniques can
be utilized to evaluate the overall impact of
different parenting styles on the cognitive and
behavioral development of children. Existing
parenting research has uncovered how
parental emotions, behavioral control, and
psychological control can lead to internalizing
and externalizing issues in children (Aunola
& Nurmi, 2005). The mentioned studies help
understand the connection between specific
parenting factors and their impact on children’s
cognitive and behavioral development.
However, parenting style is a complex matter,
and children’s cognition and behavior are
influenced by a combination of various
parenting factors instead of the individual
effects of each factor. Cluster analysis makes
it possible to explore the collective impact of
overall parental parenting styles on children.
In such studies, families are clustered based
on parenting features and family background,
followed by an examination of the effects of
different families on children’s cognition and
behavior.
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While cluster analysis cannot discern
the relative importance of specific factors
in influencing children’s cognition and
behavior, it can consider the combined effects
of multiple factors rather than focusing on
the individual effects of each factor. This is
a notable departure from the conventional
approach, which often isolates individual
factors for examination, without accounting
for their collective dynamics. Consequently,
cluster analysis holds critical implications for
the predictive modeling of children’s cognitive
and behavioral profiles. For instance, Calders
et al. (2020) used k-means clustering to
group parental parenting behaviors based on
dimensions like psychology and behavior,
resulting in two clusters: authoritative
parenting and authoritarian parenting. They
then analyzed the occurrence of external
problems among adolescents under these
two parenting styles. The results revealed a
significantly lower probability of external
problems among adolescents in the
authoritative parenting group compared to
those in the authoritarian parenting group.

Szymanska and Aranowska (2019), on
the other hand, clustered parents based on
variables such as perceived parenting stress,
parenting distance, parental personality traits,
and parents’ expectations for their child’s
personality. The research deployed structured
surveys to measure caregiving stress, parental
proximity, and parental personality, while
textual descriptions of parental expectations
for their offspring’s personality were collected
through open-ended questionnaires. These
descriptions were then recoded using text
analysis. Ultimately, a combination of
parenting stress, parenting distance, parental
personality traits, and parents’ expectations for
their child’s personality were used to cluster
parents, resulting in the identification of two
groups. The first group of parents exhibited
high parenting stress and high parenting

distance, with an expectation for their children
to exercise more self-control. The second
group, on the other hand, displayed low
parenting stress, and low parenting distance,
and emphasized fostering emotional stability
in their children.

3.2.5. Studying parenting networks using
network analysis systems

Data mining methods can also provide
a systematic analysis of the relationships
between various dimensions of parental
parenting from a network perspective. Previous
research has identified multiple segmented
dimensions within the parental caregiving
process, including parental involvement, co-
parenting, parenting behaviors, and parenting
stress. It has been proven that each of these
dimensions has a significant impact on the
psychological well-being and behavior of
children. (Baptista, 2018; Camisasca, 2019).
However, traditional approaches tend to
ignore the fact that parental caregiving forms
a comprehensive system in which these
segmented dimensions are interconnected and
mutually influential. The data mining method
offers a means to explore how these variables
interact and exert influence.

Network analysis, a common data
mining method used in parenting research,
regards psychological structures as elements
interacting with each other, collectively
forming a network system (Schmittmann et al.,
2013). This approach allows for the analysis of
relationships between high-dimensional data
without any a priori assumptions, enabling
researchers to investigate and visualize
complex associations between variables
(Blanchard & Heeren, 2020). Specifically,
network analysis can be used to determine
the centrality of each parenting style within
the overall caregiving network, discern the
interconnections between different parenting
styles, and reveal the most effective “target”
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factors in parenting (McNally, 2016). For
instance, Florean et al. (2022) analyzed
the inherent connections between parental
caregiving behaviors and explored their
impact on the psychological well-being of
adolescents. Their findings indicated that
within the parenting network, behaviors such
as “children staying out late, while parents
are unaware” and “your parents praising your
good performance” held the most central
positions and were the most significant and
perceptible parental caregiving behaviors.
Ineffective parental monitoring emerged as
the predominant parenting style affecting the
psychological well-being of adolescents.

Furthermore, network analysis can be a
valuable tool for exploring the associations
between sub-dimensions of parental parenting
and other variables. These studies encompass
the sub-dimensions of parental parenting and
other target variables within a comprehensive
network. For instance, Skjerdingstad et al.
(2021) applied network analysis techniques
to investigate the network relationships
between parental depressive symptoms
and parenting stress during the COVID-19
pandemic. Their findings revealed that a sense
of worthlessness among parents was a central
factor in triggering parental depression and
parenting stress. Blanchard (2021) analyzed
the interrelationships among parental fatigue,
marital relationships, and parenting behaviors.
This examination identified emotional distance
as a central factor contributing to parental
emotional fatigue. Buzohre Eli (2021) delved
into the core elements of negative emotions
experienced by parents who had lost their only
child. The study revealed that apathy, shock,
irritability/anger, and night-time nightmares
were the most central symptoms among
parents who had experienced such a loss. In a
similar vein, Pasdrelu et al. (2022) scrutinized
the relationship between parental parenting
stress and children’s psychological well-

being. Their investigation pinpointed parental
perceived coping strategies as the most closely
connected nodes in the relationship between
parental stress and children’s psychological
well-being issues.

Furthermore, network analysis can
facilitate comparisons between different
networks, enabling the examination of
the overall structure and global strength
of networks, as well as the comparison of
variable centrality across different networks.
For instance, in a study by Sihan Liu et al.
(2022), they analyzed parental caregiving
styles at different stages of a child’s
adolescence. The results revealed that the
parenting networks differed among the early,
middle, and late stages of adolescence.
During the middle stage of adolescence, the
interrelationships between parental caregiving
variables were stronger than in the early and
late stages of adolescence. This implies that
during this particular stage, every subtle
action taken by parents may potentially have
a profound impact on the entire parental
caregiving network.

3.2.6. Classifying parenting styles using
clustering algorithms

Additionally, data mining methods offer
the capability to categorize parental caregiving
styles based on data without requiring prior
theoretical assumptions. Previous research in
parenting has categorized parenting styles,
such as Baumrind (1966), who classified
parenting styles into authoritarian, permissive,
authoritative, and neglectful categories based
on the dimensions of parental demandingness
and responsiveness. However, these
classifications were often based on experiential
judgment by researchers. The data mining
method, on the other hand, permits researchers
to perform clustering of parenting styles
without any prior theoretical assumptions,
using data from multiple dimensions.
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Clustering algorithms in this context are
typically divided into hierarchical clustering
and k-means clustering. Hierarchical
clustering generates a hierarchical structure,
allowing for the examination of clustering
relationships at different levels, while the
k-means algorithm divides data points into
non-overlapping clusters, offering lower
algorithmic complexity and enhanced
interpretability. Given that parenting style
classifications are not inherently hierarchical,
most researchers chose the k-means clustering
approach over hierarchical clustering.

For example, Mikkonen et al. (2022)
employed the k-means clustering algorithm
to categorize parental caregiving styles based
on the dimensions of warmth, behavioral
control, and psychological control, resulting
in the classification of parenting styles
into six categories, including authoritative,
permissive, psychologically controlling,
uninvolved, controlling, and authoritarian.
Through inter-group comparisons, they found
that authoritarian parents were more prone
to experience parenting fatigue. Similarly,
Martin et al. (2007) also utilized the k-means
clustering algorithm, clustering parents into
high support, partial support, uncooperative-
negative, and uncooperative-detached
parenting clusters based on dimensions such
as parental sensitivity, cognitive stimulation,
positive attention, negative attention,
interference, and detachment. Nelson et al.
(2011), on the other hand, utilized the Ward
algorithm and squared Euclidean distance
to cluster parenting styles into authoritative,
uninvolved, controlling, and unstable
categories based on dimensions related to
control (psychological control, punishment,
verbal hostility, permissiveness) and
responsiveness (support, warmth, induction,
autonomy granting).

3.2.7. Analyzing parents’ primary concerns
using text data

Furthermore, parenting data mining
leverages text data from sources like online
forums to investigate the predominant
concerns of parents. Parents produce
significant written content across various
digital platforms, including social media,
forums, and online communities, which
reflects their primary interests.

Parenting data mining research employs
web scraping techniques to collect relevant
textual data and uses topic analysis techniques
such as Latent Dirichlet Allocation (LDA)
and Structural Topic Modeling (STM) to
identify the main interests of parents. Topic
analysis automatically discovers latent topic
structures within the textual data by analyzing
word frequency distributions. This approach
obviates the subjectivity inherent in manual
categorization and significantly streamlines
the labor-intensive and costly manual analysis
process. For instance, Ji Hyeon Park et al.
(2019) conducted a study to discern the
support needs of parents with premature
infants in South Korea. They collected and
analyzed textual content from posts made
by these parents on social networking
platforms. Their findings revealed that parents
predominantly expressed concerns related to
four principal domains: discharge preparations,
infant care, child growth and development, and
child health issues. Similarly, Sunhwa Park et
al. (2023), Elizabeth M. Westrupp et al. (2021),
and Yujia Gao et al. (2021) analyzed parents’
concerns about social media to understand
parenting difficulties. Their research identified
feeding, infant food, sleep, medical issues,
and child development as the most significant
concerns parents faced. Chung et al. (2022)
studied parenting strategies employed by
parents during pandemic lockdowns. Through
the analysis of parents’ social media posts,
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they identified relevant themes related to
parenting strategies during the pandemic,
such as spouse support, scheduling, managing
expectations, and faith. Additionally, Lu et
al. (2021) and Li (2021), through analysis of
comment text, discovered that Chinese parents
had persistent concerns about children’s
education resources, academic performance,
and academic advancement.

4.Conclusion and Discussion

This study conducted a content analysis of
experimental literature in the field of parenting
data mining and systematically reviewed
and assessed the progress and current
status of this field. The research discerns a
rapid proliferation within the field of data
mining methods used in parenting research,
with a primary focus on predicting and
analyzing children’s academic performance,
psychological well-being, cognition, or
behavior based on family factors. Additionally,
there has been a significant emphasis on
classifying parenting styles based on various
dimensions of parental upbringing. Besides
that, parents’ concerns are also explored.
Research topics have gradually diversified,
with progress observed in areas such as
educational outcomes, parental concerns,
parenting networks, and parental childcare
issues. However, it is worth noting that
existing research has some limitations and
issues. For example, empirical studies may
lack diversity and richness in data sources, and
there is room for improvement in terms of the
diversity and novelty of research perspectives
and methods. Most studies still rely on closed-
ended questionnaires, and there are limitations
in terms of data quantity. Future research
should prioritize addressing educational
needs, increasing data collection, promoting
interdisciplinary collaboration, and further
advancing research in the field of family
education.

Based on a comprehensive review of
the academic literature, this study outlines
several prospective directions for the future
of research in the domain of parenting data
mining: Firstly, it is anticipated that research
in this field will transition from an algorithm-
centric paradigm to one that is primarily
motivated by educational demands. This shift
will emphasize the optimization and precision
of algorithmic approaches. Currently, the
focus of research still revolves around how to
combine data mining methods with parenting
topics, in some instances, researchers
have overly complexified issues that could
have been effectively addressed through
conventional statistical techniques such as
mean comparisons and linear regression. With
the proliferation of parenting data and the
maturation of data mining technologies, the
complexity of research questions in family
education has grown significantly in recent
years. Thus, research and application in family
education big data will transition from being
algorithm-driven to aligning with educational
needs, facilitating a shift from algorithmic
determinism to educational demand-driven
paradigms.

Furthermore, research will focus on
diversified, large-scale, and high-quality data
collection. Current research primarily relies
on closed-ended questionnaires, which have
relatively limited data and are constrained
by closed responses, resulting in the loss of
valuable information. It’s worth mentioning
that in recent times, many researchers have
introduced open-ended questionnaires and
have simultaneously considered various
types of data sources such as web scraping
and public databases, diversifying the data
collection methods. The progress made in
biometric technology, wearable devices, and
other emerging technologies has contributed
to the diversification and multimodality of
data used in parenting research. This has
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paved the way for a more comprehensive
and robust data foundation, facilitating
related studies in the field. Moreover, future
research needs to promote interdisciplinary
collaboration and technological integration.
Interdisciplinary collaboration and technology
integration are important trends in parenting-
related data mining research. Parenting-related
data mining is an emerging field that involves
fundamental knowledge from disciplines
such as education and psychology, as well as
insights from statistics, information science,
cognitive neuroscience, and computer science.
Interdisciplinary academic research is crucial
for progress beyond the field of education.
It is imperative to learn research methods
from other disciplines and engage in cross-
disciplinary collaboration to achieve this goal.
Only in this way can a more comprehensive
understanding of data information be
achieved, enabling the exploration of more
complex parenting issues and providing more
precise theoretical and data support for family
education.
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