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Abstract: In the new round of educational reform, large-scale personalization and teaching precision have become the current
educational demands and practical challenges. Faced with the bottlenecks existing in the current precision teaching model,
such as single data source, detachment from the needs of learning subjects, and limited research scope, from the perspective of
embodied cognition, it is of typical significance to use metaverse technology to construct diverse teaching fields, conduct more
accurate data analysis on learners in an intelligent environment, and build a generative knowledge system. Through the guidance
of precise teaching design, strong correlation interaction characteristics are achieved, and the interactive relationship among
individuals, activities and environments in the metaverse precision teaching scenarios and models is established. The intelligent
environment provides adaptive feedback to individual learners, and conducts “intelligent adaptive” multi-modal spatial push to
learners based on feedback data, thereby forming a data feedback mechanism and creating an operation system for classroom
fields, so as to realize precise teaching supply.
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1. Introduction

The integration of education and technology is inevitably the development trend of educational reform. The precision
teaching model, which features “student-centered and personalized customization”, is highly dependent on data and is a
typical example of “Internet + Education”. This model can highlight learning behaviors, realize personalized guidance
through measurement and tracking, and adapt to the needs of cultivating talents in the new era. Precision teaching can be
regarded as the optimal choice for realizing smart education learning strategies and building future learning spaces . The
metaverse provides a new idea for solving such problems. From the perspective of metaverse space reform, immersive
experience is realized through digital twin to construct a mirror effect connected with the real world, which exerts an
influence on the intersubjectivity of teaching subjects under the support of a new type of Internet that integrates virtual and
real elements. This is an effective embodiment of using intelligent technology to promote the precision teaching model,
and the greatest potential of metaverse application lies in the field of education.
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2. Problem statement

2.1. Development from the formation of precision teaching concept to the application of immersive
scenarios

Based on Skinner’s behavioral learning theory, O.R. Lindsley proposed Precision Teaching, which is the origin of this
teaching model . Initially, precision teaching tracked and investigated learners’ learning status by designing measurement
processes, and provided decision-making suggestions based on the collected data. Later, precision teaching was defined
as an efficient teaching method or a behavioral assessment method. Some scholars also regard it as a basis for helping
teachers make decisions on teaching implementation strategies. In addition, scholars in China such as Liang Meifeng,
Zhang Lingzhi, Zhu Zhiting, and Peng Hongchao have also defined precision teaching " ~'. Based on the above review, we
define precision teaching as a precision teaching model supported by information technology, which accurately identifies
learners’ problems, collects relevant information, and formulates learning objectives, learning content, learning evaluation

and teaching strategies based on learners’ academic status %,

2.2. Analysis of main problems in existing precision teaching models
Although precision teaching is an effective teaching model, the traditional teaching model lacks technical support, and
its data feedback on learners relies on academic performance as the basis """, This approach not only ignores process

analysis but also overlooks the personalized needs of learners "

. With the empowerment of big data in teaching, research
on precision teaching at home and abroad has made great breakthroughs: first, big data is used to collect relevant data of
learners, overcoming the limitations of subjectivity in traditional manual recording and analysis; second, big data is used to
focus on the process of learners’ behaviors, overcoming the defect that only learners’ academic performance could be used
as the basis for analysis in the early stage; third, based on the existing technical level and theoretical system, a complete
set of process systems can be implemented in practical teaching, providing relevant analysis charts, and teachers can also
provide suggestions based on the data.

However, the following main problems still exist: first, due to technical limitations, it is difficult to prove that data
analysis can truly reflect the current academic status of learners; second, the rigid-oriented evaluation model is difficult
to meet the personalized needs of learners; third, the research scope is too narrow, which is still limited to the discipline
field, and almost only involves subjects such as English, history, and mathematics; fourth, the optimization model for
data analysis is insufficient, leading to a single teaching model, and precision teaching has not been truly “precisely”
implemented for each learner. We urgently need a new theory as the basis to carry out more precise teaching practice.

3. Embodied cognition theory provides support for the development of scenario-
immersive precision teaching

3.1. Basic propositions of embodied cognition theory

Embodied cognition originated from the phenomenological works of Varela FJ and Merleau-Ponty. Among them,
Merleau-Ponty, the author of The Phenomenology of Perception, stated that the body is the subject of perception, and the
external world is connected through the body. Varela believed that embodied cognition refers to the types of experience
that cognition depends on various sensory abilities generated by the body, and these sensory abilities rely on extensive
psychological and cultural contexts for support "', Embodied cognition is also called “embodied cognition”, which refers
to the mind based on the body and the body’s functions *”. The mind is always the mind of the body, and the initial mind
is the internal connection between the structure of the body and the activity schema. Therefore, it can be concluded that
human cognition needs to consider the interactive relationship among the subject, activity and environment, and this trinity
system occurs in practice. From this perspective, embodied cognition provides a dynamic and new learning perspective,
which enables more precise teaching compared with the traditional teaching field by focusing on the integration of
learners’ mind, body and environment '
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3.2. The precision teaching model of scenario immersion should meet the three attributes of
embodied cognition

3.2.1. Situationally of scenario-immersive precision teaching

The emphasis on situationally is because under the precision teaching model, cognition is not a universal behavior divorced
from scenarios, situations and contexts, but should be embedded in the environment. The development of cognition occurs
in a dynamic system composed of scenarios, the brain and the body. Precision teaching initially attempted to track the
data of learners’ learning status through designing measurement processes to realize “scientific teaching”. Up to now,
precision teaching refers to the teaching model supported by big data technology, which takes learners’ learning as the
center, accurately analyzes learners’ academic status, designs teaching links, and helps educators design more efficient and
accurate teaching activities ™. Against the background of this cognitive theory that generally advocates learners’ conscious
thinking, we still need to reflect on the impact of external factors, not just internal factors, on learners’ cognition.

3.2.2. Embodiment of scenario-immersive precision teaching

Scholars of objectivism regard learners as passive participants in the learning process. In traditional teaching, teachers
only need to implement the established teaching process and use information technology to conduct mechanical score
evaluation on learners (process evaluation is also conducted through mechanical score evaluation), which is the so-
called precision teaching. However, learners live in a complex and diverse real world, and human cognition should not be
separated from the external environment. Education should take “embodiment™ as the starting point, provide learners with
various learning resources they truly need, make learners the main body of learning events, and enable learners to truly
participate in the classroom. This is a return to the essence of education and another foundation for constructing precision
teaching.

3.2.3. Generativity of scenario-immersive precision teaching

The generativity of scenario-immersive precision teaching is reflected in the fact that the cognitive process is not a static,
stagnant, mechanical and linear process, but a dynamic and developing system formed by the interaction of various
factors from the brain, the body and the environment. Due to the particularity of learners as human beings, learning
itself is a continuous cycle of “embodiment-cognition”, rather than a fixed process strictly following “consciousness-
result”. Precision teaching needs to pay attention to the dynamic academic status of learners in order to form a generative
mechanism beyond object dependence. For example, in traditional teaching without technical support, repeated and regular
discussions can also symbolize specific problems. However, the above teaching methods based on the theory of faculty
training ignore the subjective initiative of learners. In mechanical repetition, extended guidance and contextualized forms
are not emphasized, thus limiting the possibility of learners’ sustainable growth.

It may still be difficult to realize the model that combines rich environment construction, learners’ practical
participation and generative feedback mechanism. However, it is very necessary to make dynamic and flexible adjustments
in advance according to the teaching process and learners’ needs. Therefore, we need to break through the traditional
perspective to examine the realization path and enter the field of metaverse research, which will be a new starting point for
understanding precision teaching.

4. Basic path of constructing immersive precision teaching fields using metaverse

4.1. Basic development context of metaverse technology

The term “metaverse” first appeared in the science fiction novel Snow Crash. 2021 is known as the “first year of
metaverse”, and the influence of metaverse continued to rise in various industries in 2022. As early as 1990, Qian Xuesen
translated “metaverse” as “Lingjing” (meaning “being personally on the scene”). Therefore, educational metaverse is a
digital space that integrates human experience and thinking, civilization and wisdom, imagination and creativity. Thus,
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metaverse refers to the large-scale integration of technologies such as artificial intelligence, VR/AR/MR, blockchain,
communication technology, cloud computing, big data, and digital twin. It is a comprehensive manifestation of various
information technologies.

It can be seen from the above that the construction of the metaverse digital space has a certain foundation. In
the fourth stage, the metaverse will realize two-way human-computer transmission through brain-computer interface
technology, that is, feeding back sensory and brain signals to users, who can control various parts of the body with their
thoughts. In the experience of combining virtual and real elements, a more comprehensive and humanized data feedback
mechanism brings possibilities for the realization of the precision teaching model.

4.2. Inherent implications of constructing immersive precision teaching fields in metaverse

The core of embodied cognition is to promote the cognitive development of the subject through the interaction between the
body and the environment. Therefore, the key of embodied cognition is to enhance learners’ multi-channel perception of
learning content and learning activities generated in the learning scenario, so as to promote the development of learners. To
realize precision teaching under embodied cognition, it is necessary to use metaverse as an intermediary bridge, as follows:

On the one hand, the virtual space of the metaverse is the second digital space of the metaverse relative to the real
world. It provides immersive experience for learners through extended reality and other technologies, and presets and
improves activities in the real world through the activities of virtual characters in the metaverse. This provides a more
personalized basis for our behaviors, thus realizing precise scheme design **. The metaverse digital space provides multi-
dimensional interactive teaching resources, making teaching content more vivid and three-dimensional, and providing
learners with simulated learning scenarios to the greatest extent.

On the other hand, the effectiveness of teaching is reflected in both meeting the personalized needs of learners and
maximizing the transfer of scientific knowledge to learners. To realize more targeted teaching scheme design, precision
teaching needs to grasp the personalized goal needs, diversified teaching resource needs and dynamic academic feedback
of learners. Only by building a complete and reasonable cycle system of goals, content and evaluation and endowing
implementable technical basis can the realization of precision teaching be guaranteed.

4.3. Construction of precision teaching fields integrating metaverse

4.3.1. Essential characteristics of metaverse empowering precision teaching

First, adhere to learners’ development as the teaching goal. Learners’ development is regarded as the symbol of effective
teaching. Metaverse technology can mobilize various sensory systems of learners, enabling them to fully participate in
the learning environment constructed in various spaces. The development obtained is no longer limited to linear cognition
but presents a diversified cognitive system. From the perspective of precision teaching, the development of learners is
not a single repetitive model. It is precisely based on this understanding that metaverse precision teaching can create
personalized learning spaces for learners, provide massive learning resources, and pay attention to the development of
learners’ practical behaviors while caring for the mobilization of learners’ internal needs and learning motivation.

Second, provide innovative teaching design. It includes the construction of intelligent scenarios, the selection of
teaching content, and the organization of teaching activities, all of which reflect innovative methods and more precise
teaching design. The construction of intelligent spaces using somatosensory technology, extended reality and other
information technologies is a necessary condition for the effective development of metaverse precision teaching; design
activities and content that include the interaction mechanism of environment, subject and activity. In metaverse precision
teaching, teaching resources are mainly carried by the scenario integrating virtual and real elements. Rich scenario
resources can be used to organize different activities and set up content to meet the different needs of individuals, and also
enable interactive experience between teachers and students, and among students.

Third, personalized data feedback. It is reflected in the diversity of data feedback and the accuracy of data analysis.
Data can be fed back through learners’ personal experience, mainly through learners’ self-reflection to dynamically adjust
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learning goals, and can also obtain data feedback through the third perspective; the embodiment of data feedback: using
integration technology, big data and other intelligent technologies to track in real time, enabling teachers to provide
targeted guidance to learners based on the obtained data.

4.3.2. Model framework construction of metaverse precision
Based on the theoretical perspective of embodied cognition, in the process of using metaverse technology to construct
the field of precision teaching, on the one hand, based on the intelligent adaptive demand recommendation for individual
learners provided by the metaverse technology cluster, including learning path guidance, behavior suggestions, resource
push and process intervention; on the other hand, as the leader of teaching, teachers’ optimal intervention on learner groups
is based on big data analysis, continuously optimizing and improving teaching design with the support of information
technology, and designing more effective and personalized teaching decisions.

With this as the main axis, taking embodied cognition as the theoretical cornerstone and the intelligent technology
cluster as the support, the basic model paradigm of the metaverse precision teaching field can be constructed, as shown in
Figure 1.
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Figure 1. Basic model paradigm of the metaverse precision teaching field.

As shown in the figure above, the model consists of three parts: the first part is the theoretical basis of metaverse-
enabled precision teaching; the second part covers the core elements involved in precision teaching and the related
technologies for providing feedback data; the third part is the specific implementation steps of precision teaching. These
three parts are interrelated and well-structured, forming the basic framework for constructing the metaverse-based
precision teaching field.

4.3.3. Technical agent module of metaverse-enabled precision teaching

The metaverse is a cluster or ecosystem of digital applications constructed based on advanced digital technologies such as
hybrid reality technology, brain-computer interfaces, blockchain, cloud computing, and next-generation communication
technologies. It features openness, permanence, immersion, sociality, and richness ***. To design precision teaching
schemes and realize real-time data tracking, it is necessary to embed more intelligent technologies into the core of the

metaverse, enabling it to empower the education sector to build a smart education environment and serve as the support for
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an intelligent field integrating the virtual and the real. In fact, the metaverse is not a new technology; rather, it represents
the comprehensive application of existing information technologies and a new phase derived from the development of
information technologies. Among the diverse array of technologies, the metaverse space mainly leverages management
technologies, network and computing technologies, virtual-real object connection, management and modeling
technologies, as well as virtual-real space interaction and integration technologies, all of which provide support for the

. .. . . 29-35
construction of precision teaching scenarios .

5. Conclusion

Since 2021, the concept of the “metaverse” has continuously come into public view. With the continuous maturity and
innovation of various technologies, the popularization of the metaverse virtual space is no longer a distant prospect. At
present, the integration of the metaverse and education is in a stage of gathering momentum for accelerated development,
boasting enormous potential, yet it still faces several challenges.

36-39 . . . .
B339 Furthermore, the educational metaverse is a more free and inclusive

First, there are ethical and moral issues
space; how to establish ethical and moral principles recognized by both the metaverse and society based on a decentralized
framework deserves further research. Second, challenges exist in terms of security and privacy. Third, technical limitations
persist: even with the adoption of the X-network, current costs and technological development make it difficult to deliver
immersive experiences to students.

Therefore, on the one hand, we must continuously innovate technologies to optimize learners’ experiences. On the
other hand, educators need to continuously improve their information literacy, proactively learn relevant knowledge,
bravely embrace the teaching conveniences brought by Al technologies and internet big data, develop innovative thinking,
and break through the “third barrier” to integrating technology into teaching scenarios.

In conclusion, empowering education through technology has become an irresistible trend, and leveraging metaverse

technologies to construct precision teaching scenarios will become the new normal of education in the future .
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