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Abstract: Teaching students per their aptitude and individualized
training is the focus of the world’s attention, and it is also one of
the eight major concepts of Chinese education. Based on the Chi-
nese Social Sciences Citation Index database, this paper systemati-
cally analyzed the concept and connotation of personalized learn-
ing in China. Meanwhile, it reviewed the progress of its theoretical
research and various support technologies including learning anal-
ysis technology, personalized recommendation technology, person-
alized learning path planning, personalized learning system and
environment. We further reviewed the characteristics and key
points of China’s personalized learning theory research from the
perspective of theory, practical application and technological de-
velopment, and then analyzed the development trend of personal-
ized learning in the era of artificial intelligence.
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Overview

ITH the development of Internet technology and big data, Internet infor-

mation technology has revolutionized various industries. Countries around

the world have tried to use big data education to promote education innova-
tion and reform. Big data technology is driving more remarkable changes in the educa-
tion field. “Teaching 2030 in the United States pointed out that the teaching ecology
will change: advances in cognitive science and technology enable teachers and students
to conduct immersive and personalized learning. Teachers will combine discoveries in
brain research and cutting-edge technology to improve teaching based on students’
learning styles. Customized and personalized learning programs are required; learning
will focus on 21st-century skills centered on critical thinking and problem solving,
communication skills, cooperation skills, and creativity and innovation skills. Germany,
Finland, Canada, Japan, etc., have all put forward new visions and goals for future edu-
cation. The Central Government of China and the State Council of China has issued
“China Education Modernization 2035”. One of the eight concepts of education pro-
posed is to teach students by their aptitude and individualized training. It has become an
unstoppable trend in modern education to promote education application innovation
driven by data and realize the organic unity of education scale and individualization.

Use “personalized learning,” or “personalized teaching,” or “precision teaching”
to search on China National Knowledge Infrastructure (CNKI). Select “El,” “Peking
University Core,” and “Chinese Social Sciences Citation Index (CSSCI)” as the journal
source to get 351 records. The annual trend of publication is shown in Figure 1.

In addition to the keywords “personalized learning,” “personalized teaching,”
and “precision teaching” used in the search, the most prominent keyword is “big data.”
Followed by “personalized teaching model,” “personalized learning system,” “personal-
ized learning resource recommendation,” etc. There are also topics related to the envi-
ronment and disciplines. Excluding subject teaching and research content, as well as
news releases, 106 articles of highly relevant CSSCI sources over the past two decades,
were selected. Follow-up research was conducted around these 106 documents.

Analysis of the Research Trend

From the time sequence of the occurrence of keywords, this field’s research trend can
be drawn. The keyword sequence diagram of the past ten years is shown in Table 1.
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Figure 1. Overall Annual Trend Analysis of the Volume of Related Documents.

Table 1. Keyword Distribution in the Past Ten Years.

Years Keywords

2011-2012 Personalized Learning, Personalized Teaching, Teaching Mode,
Learning Resource Service, Learning Process Service

2013-2014 Personalized Teaching, Precision Teaching,
Learning Process Service, Interactive Teaching

2015-2016 Learning Analysis, Electronic Bookbag
Learning-Centered, Precision Teaching

2017-2018 Big Data, Learner Model, MOOC, Personalized Learning Platform,

Personal Learning Environment, Personalized Learning Path

2019-2020 Personalized Education Atrtificial Intelligence, E-Learning
Smart Learning, Big Data in Education, Online Diagnosis
Personalized Learning Path Planning, Rural School

Every two years, it can be seen that the learning analysis was relatively adopted in 2014,
and then big data was the most prominent in 2016-2017. Big data and learner models
have become research hotspots, followed by personalized learning paths and concepts
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related to artificial intelligence technology. In the past two years, education big data and
personalized learning path planning are still research hotspots; at the same time, cogni-
tive diagnosis, online diagnosis, development path, and rural education informatization
related research appeared.

Personalized learning focuses on the development of students’ personality and
the improvement of their learning ability. It emphasizes student learning as the center,
respecting students’ learning needs, learning methods, knowledge background, intelli-
gence, interests, attitudes, values, and other personalized learning characteristics or laws,
Exploit the learning potential of each student and promote students’ realization’ person-
alized learning goals. In the past, limited by the times, personalized learning only stayed
at the level of theoretical exploration. Now the emergence of big data has dramatically
changed the way people think and make decisions. Educational big data makes students
quantifiable and personalized learning will usher in the era of big data.

Analysis of Current Research Hotspots

By analyzing keywords within five years, the current research hotspots are learning
analysis, big data, learner models, personalized learning paths, teaching models, etc.
Personalized learning path planning and learning resource push, etc., all belong to the
learning analysis category and are based on big data. Teaching mode is a continuous
research hotspot, and there are more keywords such as smart education and smart class-
room, reflecting the characteristics of the era of artificial intelligence + and the influ-
ence of artificial intelligence technology on education.

The follow-up analysis was carried out from the concept and connotation of
personalized learning, personalized learning curriculum system, learning process, and
technical services. Besides the research results of personalized learning and teaching
models, the literature analysis results focused on the current status and progress of the
learning analysis techniques based on big data.

Definition and Connotation of Personalized Learning

The learning process of “individualized learning” should be a process in which appro-
priate methods, means, content, starting points, processes, evaluation methods, etc. are
adopted according to the personality characteristics and development potential of stu-
dents, to promote students to obtain full freedom and harmonious development in all
aspects (Li et al., 2005).

Before the advent of the Internet+ era, learners’ learning activities were mainly
concentrated in the classroom. How does children’s classroom learning reflect individu-
alized learning? From the learning process and cognitive process perspective, each
child’s classroom learning is a personalized process reflected in the student’s cognitive
process and the relationship between learning emotions and society. Personalized learn-
ing is analyzed and evaluated, and five evaluation dimensions are established, including
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knowledge and skill goal achievement, individual cognitive process, the cognitive pro-
cess of group cooperative learning, positive subject emotions, and peer relationship, in
order to understand and evaluate the individualization of students Learning provides an
analysis framework and series of tools (Xia et al., 2013).

With the development of the Internet and the diversification of learning meth-
ods, the observable and recordable learning process makes big educational data a pow-
erful promoter of personalized learning. The digital learning environment enables learn-
ers, learning content, learning resources, learning tools, and learning environment has
produced a wealth of process data. These data provide a high-value research foundation
for personalized learning and teaching and impact the connotation of personalized
learning. Personalized learning based on big data learning analysis technology has be-
come education Research trends in science and cognitive science. Big data learning
analysis positively impacts stakeholders such as teachers, students, and education ad-
ministrators in personalized learning. The value of big data in achieving personalized
learning is reflected in five aspects: perfecting personalized learner files and analysis
predict individualized learning behaviors, optimize individualized educational decisions,
improve individualized learning assessments, and provide individualized learning feed-
back and suggestions (Yang, 2016). Big data has become a new way of thinking and
learning path.

The advent of the artificial intelligence era has had a significant impact on per-
sonalized learning theory and practice. Artificial intelligence technology with machine
learning and deep learning as the core has reshaped and reinvented personalized learn-
ing. In the “artificial intelligence+” era, personalized learning should have the theoreti-
cal support of “one center, three orientations,” centered on learners, and oriented by
goals, processes, and evaluations (Mou, 2017). Personalized learning must grasp the
learner’s mental characteristics first, and then provide content, activities, paths, and
evaluations that meet their individual needs for the entire learning process, and finally
achieve self-directed meaningful learning on the learning goals. Cultivate the core liter-
acy of independent development on growth goals (Mou, 2017). Personalized learning is
a manifestation of the deep integration of technology and education at an advanced
stage. With the promotion and assistance of technology, personalized learning has
achieved rapid development from organizational form to implementation effectiveness
and evaluation methods.

Personalized Learning Curriculum System

The curriculum system of individualized teaching must follow the characteristics of
children’s development and realize the harmonious and free development of children
(Deng, 2000a). It must be complete and adapt to the times’ changes and be “ecological”
(Yang, 2009). The personalized teaching curriculum system should first include practi-
cal experience, metaphysics, and fervent beliefs (Deng, 2000b). Simultaneously, micro-
courses are designed for a particular concept or theme, contain the latest cultural
knowledge, and reflect the time-courses can meet students’ needs for spiritual and prob-
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lem courses and maintain dynamic changes in the courses, forming curriculum ecology.
To meet students’ diverse individual needs, the courses should also have multiple op-
tions. Compulsory and multiple optional courses influence and complement each other,
embody autonomy and individual thinking, and promote the free development of stu-
dents’ personality.

In recent years, the rise of online learning platforms has made personalized
teaching research more online. Under the concept of promoting and supporting learners’
personalized learning, The MOOC learner’s personalized learning ecosystem consists
of four parts: learners’ personalized learning, interactive learning environment, tech-
nical functions, and evidence-based quality improvement (Yang & Jiao, 2014). MOOC
learners’ personalized learning is the core part of the MOOC design framework, which
provides the basis for designing the other three parts. With the substantial increase in
MOOC course construction, MOOC development’s value orientation will affect the
course subject’s value orientation in the MOOC development process. To realize
MOOC development’s value orientation that promotes personalized learning, it is nec-
essary to start from the education administration department, universities, teacher teams,
and MOOC platforms. The operators’ joint efforts clarify their critical responsibilities
from system supply, MOOC development concept, development process, technical sup-
port, etc., to realize personalized learning MOOC (Feng, 2019).

Personalized Learning Process

The Roles of Teachers and Students

The individualized learning process requires the teacher’s individualized teaching to
meet the students’ individualized learning to promote students’ overall development. As
early as the end of the 20th century, personalized teaching advocated “student freedom
theory,” emphasizing that students start from their personal needs in the process of per-
sonalized learning, are the masters of their learning, and have personalized learning
plans according to their wishes. It embodies the idea of “student-oriented.”

Learning Mode

Individualized learning and teaching aim to fully consider learners’ individual needs
and provide more targeted learning resources to obtain a more efficient learning process.
How to organize personalized teaching to promote personalized learning, teaching de-
sign and implementation strategies to adopt, teachers and researchers continue to ex-
plore and research from the theoretical and practical levels and develop some effective
learning and teaching models.

Take the Individual as the Starting Point, Goal-Driven
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The primary condition for personalized learning is individualized needs. Learners have
a clear goal to have strong learning motivation. The goal-driven personalized learning
model is based on a computer application system. The learner proposes clear learning
goals and is driven by goals. Learners create all kinds of necessary learning conditions
and stage goals and promote the advanced process. The system focuses on individual-
ized development and has the characteristics of clear goals, independent choice, trans-
parent process, etc., which is very positive for learners’ learning enthusiasm (Zheng et
al., 2010).

Make Full Use of Network Platforms and Resources

The development of the Internet makes the use of the Internet to achieve teacher-student,
student-student interactions more and more convenient and faster, and the use of the
Internet environment to build a personalized learning innovation model can be specifi-
cally designed from the aspects of learning path, learning resources, learning support,
learning evaluation, etc. The learning path can be divided into goal-based learning, sys-
tematic learning, task-based learning, and self-selected learning (Zhong, 2012); students
can freely choose according to their learning interests, plans, motivations, and needs,
etc., and provide different learning paths. Personalized learning resources; at the same
time, provide necessary learning support for students’ personalized learning and com-
munication activities, including guidance support and student support, etc.; and through
learning evaluation and feedback, help students understand their learning situation and
adjust their learning behavior in time. Improve the efficiency of personalized learning.
MOOC learners are mainly engaged in personalized learning in a unique learn-
ing situation. If learners want to choose and customize personalized courses and achieve
personalized goals, they need to be proactive, immersed in the course content and inter-
active process, and be creative complete course tasks and reflect. The personalized
learning process in the MOOC learner, personalized learning model is divided into five
stages: activity/learning path selection, planning/management, conceptual integration of
knowledge, and knowledge creation (Yang, 2014). First of all, learners should make
their courses according to their private foundation and needs, and secondly, they should
make their learning plans by choosing courses. The third is to create a link between the
actual knowledge and the new learning; the fourth is to integrate and construct the ac-
quired information to form a new knowledge structure of its own. Finally, through anal-
ysis, reflection and evaluation, and abstract sublimation, new knowledge is created
(Yang, 2014). From the essential elements of the learning process and supporting
MOOC learning conditions, MOOC learners’ learning process can be divided into four
stages: pre-analysis, MOOC technical functions, interactive learning environment crea-
tion, autonomous learning, and learning result evaluation (Yang, 2016). In the prelimi-
nary analysis stage, MOOC learners are analyzed in detail from the four aspects of
learning purpose, learning experience, learning background, and participating activities.
The course platform provides technical support and learning environment services in
the learning environment’s creation stage; the autonomous learning stage is divided into
SIEF, Vol.7, No.2, 2020 899
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five parts: learning resource selection, learning strategy formulation, knowledge con-
ceptualization, knowledge integration, and knowledge innovation.

The development of high-quality online courses gave birth to the flipped class-
room teaching model. The flipped classroom puts the traditional knowledge transfer
part before the class, and the class focuses on problem-solving, discussion, and collabo-
rative learning, thereby promoting knowledge internalization and ability transfer. Inte-
grate personalized teaching with the flipped classroom model to realize a flipped class-
room teaching model based on the concept of personalized learning (Wu, 2015), which
consists of three parts: pre-class, mid-class, and post-class (Wu, 2015). Prepare for per-
sonalized learning strategies and resources before class, and transfer learning resources
and exercises through instant messaging software for corresponding pre-class
knowledge transfer. In the class, in a personalized learning environment, a problem-
oriented task situation is created, collaborative learning, independent learning, and per-
sonalized guidance are carried out, and results are summarized, and personalized evalu-
ation, and finally solve problems and promote knowledge internalization. After class,
teachers and students reflect at the same time. This model respects individual differ-
ences. In the knowledge transfer stage, students complete it independently before class;
in the knowledge internalization stage, teachers guide students to collaborate and com-
plete it independently, which is an efficient mode of personalized learning. However,
there are still many challenges in teaching practice, such as the guarantee of the learning
effect of knowledge transfer before class, and the time and progress control of the
teaching process in class need to be continuously explored in practice.

Diversified Classroom Types

In the field of basic education, the central place of learning is still the classroom. To
achieve personalized learning, it is necessary to transform the uniform class teaching
mode and present classroom types diversification. Each student is unique, and individu-
alized learning should have various classroom types such as regular classes, lectures,
free learning classes, and exhibition exchange classes (Ding, 2013). These classroom
models have achieved remarkable results. They organically combine individual teach-
ing, group teaching, and group teaching. They can not only realize independent learning
from the needs of students, but also share differences through group cooperation and
exchanges, and at the same time give play to the exchange of teachers and students in
collaborative teaching (Xiong et al., 2014). Among them, group learning plays an im-
portant role as an intermediary between individual learning and collective learning.
Group learning can be divided into communication and sharing, division of labor and
collaboration, help and support, mutual evaluation, and promotion (Liu, 2014). The type
is suitable for different learning scenarios, with different requirements and learning pro-
cesses.

Personalized Learning Service and Technical Support
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Personalized learning aims to take students as the main body and provide personalized
resources and services based on students’ individual needs to maximize the learning
effect. The development of the Internet, the emergence of big educational data, and the
popularization of artificial intelligence technology have provided more accurate support
services for personalized learning and teaching.

The service and technical support of personalized learning can be summarized
in the following three aspects:

Learner Analysis

As the executor of personalized learning, learners are the focus and focus of research.
The methods and approaches to acquire learners’ learning needs and learning styles
become more sophisticated and intelligent with technology development. With the Chi-
nese government’s commitment, significant breakthroughs have been made in China’s
education informatization work. In the past three decades, national informatization con-
struction achievements, especially education informatization construction, have provid-
ed a strong technical guarantee for developing this large-scale online education activity
(Zhou et al., 2020).

Measurement of Learning Style

Students of different learning styles have different preferences for learning resources,
environments, and learning strategies. They significantly impact personalized learning
and prompt researchers to design various learning style measurement methods to deter-
mine learners’ learning styles and match suitable learning strategies and learning re-
sources to provide more targeted learning services. Zhao et al. (2015) designed a learn-
ing style measurement and personalized learning strategy online guidance system based
on the distance education environment, matching and calculating the learning style and
learning strategy, and finding a learning strategy more suitable for learners, which can
effectively help distance education under the environment, learners develop personal-
ized learning.

Analysis of Learning Needs

The core part of the analysis of learners is the analysis of learning needs. From the per-
spective of system dynamics, simulation analysis is carried out on the changes in learn-
ers’ learning situation and its main factors (Mou et al., 2018). It is concluded that the
content difficulty and evaluation criteria are personalities The main factors for the
changes in the demand for oriented learning, the difficulty of content is highly positive-
ly correlated with the total knowledge of learners, and the demand for learning interest
is highly positively correlated with the evaluation criteria. This positive correlation is
different in different courses.
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Analysis of Learning Behavior

Compared to teacher-centered teaching that emphasizes knowledge transfer, students’
autonomous learning pays more attention to cultivating students’ inquiry abilities and
thinking styles (Zhou & Li, 2020). The research of personalized learning support ser-
vices also originated in the field of distance education. Analyzing online learning be-
haviors and providing personalized resource recommendation is the leading research
hotspot before the advent of the big data era. As the measurable data of users’ offline
learning behaviors increases, education big data Learning analysis has been extended
from online to offline, and behavior analysis has also been extended from online data to
the classroom. It is profoundly digging into learners’ daily learning behaviors.

Learner Modeling

Learner modeling uses related modeling theories to analyze characteristic learner ele-
ments, collect and analyze many user bases and behavior data, and use computing algo-
rithms and artificial intelligence technology to obtain learner learning characteristic data
to form a personalized learning characteristic data set.

The initial research of the learners modeling focused on distance education.
The CELTS-11 learner model specification is designated explicitly for learners in Chi-
na’s distance education to meet Chinese education’s actual conditions. It described
learner information from eight aspects: personal information, academic information,
management information, relationship information, safety information, preference in-
formation, performance information and work information (DLTSC, 2002), a multi-
level and multi-dimensional network education personalized learning model designed
based on this model (Sun, 2017), consisting of three levels: data layer, logic analysis
layer, and application layer composition (Sun & Zhang, 2017), the data layer contains
personal description information (personal information, management information, safe-
ty information) and learning-related information (academic information, performance
information, work information), as well as related information and preference infor-
mation. The logical analysis layer based on this data layer includes learning content
analysis, learning behavior analysis, and interaction analysis. The logical analysis layer
based on this data layer includes learning content analysis, learning behavior analysis,
and interaction analysis. Many aspects, including the content and types of learning re-
sources, learning goals, learning completion and participation, resources and media se-
lection, as well as learners’ social networks, interactive communication, and visit be-
havior, are analyzed. Furthermore, combined with personal information, extract learn-
er’s attributes, learning style, cognitive ability, and learning attitude, realize the con-
struction of multi-dimensional learner characteristics, to provide a decision-making ba-
sis for the application layer.

User Portrait
SIEF, Vol.7, No.2, 2020 902
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The development of artificial intelligence and big data technology and its popularization
in campuses promoted smart campuses’ development and gave birth to education big
data. Any improvement in learning forms and mobile terminal software and hardware
technologies can enable learners’ learning behaviors to be monitored, measured, and
stored. The personalized learning process’s primary data, such as necessary personal
information, elective course information, homework and exam information, attendance
records, and even classroom status, can be obtained through various platforms and envi-
ronments. User portrait is to obtain a tagged user characteristic model by deeply digging
into various data information related to the learner (such as basic personal information,
learning interest, learning style, resource preference, interaction situation, and interest
change). Through an in-depth exploration of learners on various platforms (such as edu-
cational administration systems, learning apps, social platforms, etc.) to obtain learners’
basic information, learning content, learning progress, learning logs, shared learning
materials information, published and participated topics and discussion content And
other relevant data. Unstructured data and semi-structured data can be identified and
transformed into structured data (Liu, 2019), which can an in-depth and detailed de-
scription of the student group from the perspective of individual learning needs. Lay a
decision-making foundation for providing personalized learning services.

Learning Support Services Based on Learning Analysis

Personalized Learning Resource Recommendation

With the increasing number of open resources, it is convenient to extract useful re-
sources from many learning resources to promote teaching and learning. To achieve
personalized recommendation and distribution of learning resources in a resource-
sharing environment is the most needed learning support for distance education learners.
The early resource publishing and sharing system (Wang, 2008) can automatically track
and record learner needs and evaluation data, form learner characteristic data and use
appropriate matching algorithms to calculate the relationship between learner character-
istic data and resource description data. The learner recommends the distribution of ap-
propriate resources (Wang, 2008). For the online learning environment’s resources, the
role case reasoning agent’s cooperation framework (Yang, 2009) can use case reasoning
technology to solve learning resources’ personalized recommendation (Yang et al.,
2009). Resources and tools were different forms of learning after processing and were
the main environmental conditions for teachers and students to complete knowledge
construction. Whether at the teacher’s terminal or student’s terminal, resources and
tools included study cases, e-books, micro-courses, and related teaching tools and sub-
ject tools based on learning objectives, individuals, contents, styles, and scenarios(Lli,
2019).

The development of education big data has made personalized resource rec-
ommendations with sufficient data support. Based on big educational data, artificial
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intelligence to extract and express test questions’ characteristics, establish test questions,
and knowledge association network (Liu, 2018) can design and implement test question
recommendation. To assist students in extracurricular self-study, and test question rec-
ommendation systems can personalize students’ learning. There are good promotion
and promotion. On this basis, the personalized learning recommendation model LS-
PLRM (Su, 2020), which is based on students’ learning situation, is more comprehen-
sive than the test recommendation system. The model is based on a collaborative filter-
ing algorithm and uses the learning situation’s detection results to improve the recom-
mendation algorithm. The knowledge base of the learner is analyzed to establish a
knowledge map, calculate the relevance of the knowledge points, calculate the learner’s
learning progress and the degree of mastery of each knowledge point, calculate the rec-
ommendation of the knowledge points, and generate a personalized learning plan based
on the calculation results. Recommend a personalized learning plan for learners (Su et
al., 2020).

Personalized Learning Path Planning

The separation between teachers and students in the online learning space means that
they are more confused than ever. They have no precise learning path planning in the
face of abundant resources and have no concept of the sequence and time allocation of
their learning content and the combination of learning methods. The individualized
learning advantage of “freedom” turns into a disadvantage. To provide personalized
learners with more effective learning support, stimulate and maintain interest in learn-
ing, and improve learning effects are not enough to recommend only resources to learn-
ers. Based on learning resources and learner analysis, we provide accurate, personalized
learning path planning.

Learning path planning provides learners with a sequence of organic learning
activities based on learner big data analysis results and guides learners to more effective
and personalized learning. Learning includes a series of information collection process-
es, processing, transformation, storage, and re-creation in the digital environment. In
this series of activities, the learner group has strong similarities and implicit associa-
tions and ability-oriented personality. The recommended path helps improve learning
and learning efficiency (Jiang et al., 2015) to promote online learning effectiveness
(Jiang et al., 2018).

The development of learner profile technology promotes the accuracy of per-
sonalized learning path generation recommendations. The accurate and personalized
learning path generative recommendation model based on learning profile (Shi et al.,
2019) is more in line with the learner’s dynamic changes in learning level during the
learning process and improves the accuracy of recommendation. Combine learning con-
tent, learning activities, and their effects into learning tuples, which are used as recom-
mended units better to meet learners’ needs (Shi, 2019).

The personalized learning path planning system can generally be divided into
six parts: knowledge map, mainstream learning path, learner, learner big data, learner
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portrait, and personalized learning path (Tang, 2019). The recommendation system can
be the learning process is described from four aspects: learning goals, learning content,
learning activities, and learning evaluation, build learner profile based on big data, build
standard feature library, and provide accurate and personalized path recommendation.
According to the learning objectives, with the help of textbooks and media, students
autonomously or in groups to complete the learning of the basic concepts, basic
graphics, and basic methods in the teaching content of this section, focusing on double-
based learning and consolidating the foundation (Xia, 2020).

Personalized Learning System and Environment

As a learning model with learners as the whole main body, personalized learning has
spatial separation and relative independence. In the early days, people expected to de-
sign an independent learning system to support personalized learning. The personalized
learning system generally consists of a user interface, a personalized processing engine,
a personalized learning process, an administrator port, and a user library. Students select
courses to learn through the user interface, and the system provides personalized mate-
rials through the learning tool teaching database. The entire learning process circulates
between the user interface and the processing engine.

In basic education, relying on the smart learning background basic education,
building a personalized learning platform through dynamic data collection, precise
learning analysis, and visual feedback can achieve personalized learning (Cao & Zhu,
2014). In the field of basic education, classroom teaching is the theme. The personal-
ized learning platform’s realization can use a hierarchical grouping of personalized
learning under teachers’ guidance, and intelligent learning partners can be used to pro-
mote personalized learning in an independent learning environment after class. The
method provides a path for individualized learning in the field of basic education. The
platform design and learning path push strategy are used in case applications. From the
application data, it can be concluded that the personalized learning platform can effec-
tively promote the dynamic and hierarchical personalized teaching of teachers, and ef-
fectively promote solving learning difficulties and improving learning motivation of
different types of students. On the one hand, it helps teachers master the students’ pro-
cess learning data to improve teaching effectiveness. On the other hand, it frees students
from the traditional problem-solving tactics and provides personalized and accurate
practice materials to help students improve the efficiency of practice and achieve the
maximum practice effect in a limited practice time. Teaching and learning promote each
other. This helps the school improve the quality of teaching and help students improve
their performance, and achieve personalized learning for students, targeted teaching
(Zhao et al., 2020).

In higher education, social networks are an essential expression space for col-
lege students and a mapping of human social relationships. It contains a large amount of
fragmented information of individuals in the network environment. The information has
rich data connections with learners in the network learning environment. A personalized
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learning environment with a social network model as a resource aggregation and rec-
ommendation framework can promote personalized learning more effectively (Yang,
2015). The personalized learning environment can aggregate personalized resources
inside and outside the learning environment, analyze learning behavior data, recom-
mend personalized learning resources to learn and provide decision support to teachers
to promote learning process optimization. The development of artificial intelligence
technology has promoted to be more intelligent of human-computer interaction. Re-
searchers call the learning space in the intelligent stage of human-computer interaction
a personalized learning space (Zhang et al., 2017). The core of the personalized learning
space is to use personalized. The learning engine provides learners with personalized
learning support services.

Conclusions and Perspectives

The increasingly apparent demands for technological innovation and individualization
have prompted significant changes in school education’s organizational and manage-
ment modes, and homogenized education will inevitably lead to a more efficient and
individualized education transformation.

(i) Individualized learning and teaching theories are gradually enriched and compre-
hensive, focusing on student development

The research on the theoretical level of personalized learning covers teachers’ and stu-
dents’ roles in personalized learning, curriculum system, teaching strategies, and mod-
els, among which teaching models are the most abundant.

From the perspective of teacher-student roles, personalized learning students
are the main body. The teacher’s role is the guide and supporter; from the perspective of
curriculum system research, personalized teaching’s curriculum system can be more
flexible and pay more attention to students’ individual development. From teaching,
individualized learning can be combined with classroom teaching, using various teach-
ing organization forms as the central group teaching, supplemented by collaborative and
individualized teaching.

(if) Personalized learning application research pays more attention to online learning
behavior

From the practical application of research content, personalized learning research is
more concentrated on distance education, online learning behavior, and less attention is
paid to the offline learning process. This is directly related to the difficulty of monitor-
ing and obtaining data in the traditional teaching process. Individualized learning at the
theoretical level can be organically combined with classroom teaching, but the practical
level is challenging and difficult to control and is interfered with by various factors.
Individualized teaching in school teaching is difficult to promote
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(iii) Learning analysis technology based on big data improves the richness of learning
models

Educational big data makes the data sources analyzed by learners more abundant, and
learner analysis is more accurate than others. Data-based learning analysis technology
has dramatically improved the quality of learning model construction. Abundant learn-
ing behavior data makes learning model features richer than ever. Various learning
model-based learning resource recommendations and learning path planning services
are becoming more accurate and intelligent.

(iv) The construction and application of learning models in the field of basic education
need to be enhanced

As mentioned above, learners’ principal place in the necessary education field to learn
is still offline. Compared with universities, the available learner behavior data is rela-
tively small, and there are fewer studies on the construction of learning models and per-
sonalized learning systems based on learning models.

With the popularization of smart campuses, accompanying detection technolo-
gy and methods have entered the classroom, and the speed of intelligent recognition
technology to identify paper assignments has been dramatically improved. Offline
classroom learning behavior data, paper assignments, and test data have brought rich
basic education big data. The value of students’ classroom behavior, learning input, and
academic level will help implement personalized teaching in school teaching and pro-
mote personalized education in basic education.
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