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Abstract: Classrooms based on physical education deep learning should provide individuals with more 
free imagination space and more autonomous exploration boundaries. Physical education deep learning 
should be linked to the core competencies of physical education and distinguished from other disciplines. 
This research through a dialectical research paradigm, analyze the structure of the physical education 
deep learning classroom: high-level cognition, high challenge topics, high engagement state, and high 
interesting situations. This research propose strategies for the transformation of physical education 
classrooms: analyze subject connections and promote deep understanding; Pay attention to differences 
in motivation and design diverse topics; Emphasize state recognition and complement classroom 
collaboration; Create interesting situations and strive to transfer and apply them. The integration of skill 
principles and student experience is the true goal of deep physical education learning. 
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1. Introduction   

At present, China has entered the magnificent flood of the second century, which has promoted the 
high-quality development of various industries at this critical historical node. As an important productive 
force, education needs to change its concepts, adjust its policies, optimize its methods, and cultivate 
talents for the Party and the country. We should establish the educational concept of health first, help 
students enjoy fun, enhance their physique, improve their personality, and temper their willpower in 
physical exercise[1]. How to better realize the educational value of sports? How to fully utilize the 
functions of physical education classrooms? In the Book of Rites and Learning, it is recorded that "the 
teachings of a gentleman are metaphorical. The Tao cannot be restrained, the strong cannot be restrained, 
and the open cannot be achieved." This means that wise teaching cannot go against the subjective will of 
students. When students resist, are confused, and seek knowledge, a free learning environment should be 
created accordingly. Encouragement, guidance, and inspiration should be encouraged, and suppression 
and indoctrination should be avoided to achieve mutual benefit between teaching and learning. It 
coincides with the concept of deep learning, and the eternal theme in the wave of education and teaching 
reform in various countries around the world is the pursuit of high-quality deep learning[2]. Therefore, 
this article focuses on how to break the deadlock in sports learning methods through deep learning? How 
to promote the research paradigm of physical education teaching through deep learning? How to promote 
the transformation of physical education classroom through deep learning? 

2. Analysis of the Meaning of Deep Learning and Physical Education Deep Learning 

2.1. Deep learning and surface learning 

MARTON et al. introduced deep learning from the field of artificial intelligence into the field of 
education, aiming to describe the learning state of students while reading[3]. In 1979, BIGGS pointed out 
that deep learning focuses on high-level or active cognitive processing, while surface learning 
corresponds to low-level cognitive processing[4]. In 1987, BIGGS proposed the concept of deep learning, 
believing that it is a meaningful learning that advocates initiative and criticism, consisting of deep 
emotions and deep strategies[5]. In 1997, Beattic, Collins, and others proposed that deep learning is 
learning for understanding, emphasizing critical understanding, connections with previous knowledge 
and experience, and evidence of logical relationships and conclusions[6]. With the rise of core literacy 
concepts in disciplines, deep learning has been endowed with more educational functions. Deep learning 
is an essential living ability that enables citizens to excel in 21st century work. Deep learning focuses on 
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using subject knowledge to flexibly solve problems and use these abilities to cope with future risks and 
challenges. [7]. The ultimate goal of deep learning is to train students to be "effective learners", to explore 
the essence of knowledge in the process of active learning, and to make critical understanding while 
obtaining the essence; Students in the process of searching for models and principles, pay attention to 
the evidence of logical relationships and conclusions; Students in the process of forming a knowledge 
structure, compare and connect new and old knowledge, and use the constructed new structure to try to 
solve new problems; They can reshape, test, and share knowledge in a collaborative environment, and 
enhance the ability and level of dialectical learning[8]. 

2.2. The Problem Representation of Obstructing Deep Learning in Physical Education 

In essence, the occurrence of deep learning is a process of how knowledge is generated and 
transmitted. The scientific and empirical knowledge concepts held by current teaching have blocked 
students' deep learning, which is specifically characterized by insufficient knowledge demonstration, 
knowledge point distribution, and absolute truth knowledge concept[9]. In practice, due to students' habit 
of staying at the surface of knowledge, adopting the principles and strategies of deep learning in practical 
situations is like scratching one's feet, and the process and results of deep learning are difficult to 
effectively occur [10] [11]. At present, there are many persistent problems in physical education teaching in 
primary and secondary schools: firstly, the teaching of physical education subject knowledge lacks 
scientificity, often "drawing from scratch" and neglecting deep logic; Secondly, the content of physical 
education teaching is relatively dull, or the tendency to take exams or perform is more prominent; Thirdly, 
physical education teaching methods are relatively rigid, mainly focusing on explanation, demonstration, 
and practice, lacking teaching reflection and criticism; Fourthly, physical education teaching lacks vivid 
contexts, making it difficult to connect learning content with the subject's life experience. There is no 
unified standard for depth, which should be set by subject experts themselves[12]. Especially in the field 
of physical education, deep learning, as a newly integrated concept, should be more in line with the 
characteristics and functions of physical education. 

2.3. Physical Education Deep Learning 

Scholars define deep learning in physical education as: under the guidance and assistance of teachers, 
students engage in challenging physical activities through complex cognitive processes such as 
movement and thinking in specific practice situations, generating strong physical and mental experiences 
during the exercise, understanding and applying the knowledge, skills, and cultural values of the learned 
sports items. The learning process of enjoying fun, enhancing physical fitness, improving personality, 
tempering willpower, and developing core competencies in the subject[13]. In the field of physical 
education, individuals or group members are willing to continuously participate in a large number of 
deliberate exercises focused on various types of physical activities, based on a critical and systematic 
understanding of sports and its related knowledge and significance. At the same time, they deeply reflect, 
provide effective feedback, form decisions, and apply them to learning and life, thereby obtaining 
continuous and complex experiences, which trigger comprehensive, lasting, and deep adaptive changes 
in both body and mind[14]. Based on the above understanding of the operational definition and connotation 
of sports deep learning, the structural hierarchy of its elements can be sorted out. Firstly, high-level 
cognition, secondly, a state of high engagement, thirdly, a highly challenging topic, and fourthly, a highly 
interesting situation.  

2.4. The relationship between deep learning in sports and core competencies in sports 

The curriculum standards condense the core competencies of physical education into three aspects: 
athletic ability, healthy behavior, and sports ethics[15]. Among them, athletic ability is the foundation, 
healthy behavior is the core, and sports ethics are the guarantee. The three major qualities are closely 
linked and mutually reinforcing, jointly building a solid foundation for students' future healthy life. 
Developing core competencies in the field of physical education is an important pursuit of deep learning 
in physical education. Utilizing deep learning to develop students' core competencies and 21st century 
skills has become a global direction for classroom teaching reform. In fact, the starting point of core 
literacy is to develop students' core literacy, rather than the core literacy of teachers or disciplines. As 
one of the means to develop sports discipline literacy, deep learning in sports is closer to the goal of 
developing students' sports core literacy, more concerned with the generation of students' subjective 
meaning, more able to cultivate students' ability to reflect and criticize, and more able to construct 
students' experiential life and meaningful world. 
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3. Analysis of the Paradigm of Deep Learning Research in Physical Education 

Deep learning is committed to studying the processes that occur in real situations and focuses on 
having a substantial impact on educational practice; Its methodological research is conducted at three 
levels: physiological, psychological, and technical[16]. How to understand the representation and 
implementation of deep learning in the process of physical education teaching, and how to use the most 
practical means to promote the integration of deep learning into physical education teaching, should 
adopt the "dialectical treatment" method in philosophical research. Dialectical treatment comes from the 
general outline of traditional Chinese medicine treatment, seeking the root of syndrome differentiation, 
must examine its attributes, grasp its subject, and prioritize its cause. At present, there is an urgent need 
for deep learning in physical education to observe students' implicit or explicit learning representations 
through teaching practice in specific fields, and to scientifically describe and dialectically use structured 
levels to promote better practice. It should be noted that deep learning in physical education is not an 
abstract expression that cannot be concealed. Deep learning research is a process of unifying phenomena 
and evidence, in order to achieve theoretical operability. Observable specific tasks should be constructed 
to close the relationship between deep learning and physical education teaching. 

At present, the universal research on deep learning in sports can adopt a research paradigm with a 
local color - dialectical, integrating different educational paradigms, and integrating both internal and 
external coordination. As the qualitative sexual orientation adopted in this study, the further research 
methods are the description and coding of behavior, the interpretation and transformation of theory. 

3.1. Description and coding of behavior 

Description originates from phenomenology. phenomenology, in Husserl's view, is a science that 
describes the essence. The most intuitive representation in the physical education classroom is the flow 
of teaching and learning. Therefore, the purpose of classroom phenomenon description is to return to the 
essence of physical education in-depth learning. Our analysis of physical education classrooms should 
not be limited to a single teaching phenomenon and factual description, but should be based on a large 
amount of empirical dialectics to construct an effective clarification of skills, emotions, and attitudes. In 
diverse contexts, the observation of physical education classrooms also undergoes many changes, 
especially in terms of cognition and engagement. Students are attracted to diverse classroom tasks, 
presenting the relationship between students and deep learning contexts. 

3.2. Explanation and Transformation of Theory 

Interpretation and transformation are the processes of interpreting and understanding the meaning of 
deep learning quality, which possess the characteristics of qualitative research shifting from "on-site text" 
to "research text" to analyze and seek powerful explanations. They also give an abstract or causal 
explanation to a series of events or experiences, and propose precise treatment methods [16]. At present, 
the physical education classroom has a sound goal orientation, but there is a technical gap between the 
goals and processes. When deep learning is used as a medium, introducing deep learning theory into the 
physical education classroom can explain the process and mechanism, and construct a constantly iterative 
deep learning theoretical system. 

4. The classroom turning structure of deep learning in physical education 

Bostock [17] believes that the strength of the learning environment can be tested by the following 
questions: Does our teaching strive to shift knowledge indoctrination into active generation? Is our 
teaching more inclined towards students' developmental, constructive, reflective, generative, and goal 
oriented learning? Does our teaching enable students to acquire the ability to collaborate, think, criticize, 
and regulate? Based on this, combined with the uniqueness of physical education classrooms, the key 
points of constructing deep learning scenarios are: ①promoting students' high-level cognition and 
having a critical grasp of knowledge and skills. ②Classroom tasks are flexible and varied, and high 
challenge tasks are assigned according to students' different physical and mental development states 
Generate "flow of mind" in classroom learning, paying attention to students' emotional states Set up 
interesting classroom situations, promote students' knowledge reconstruction, and combine discovery 
based teaching with meaningful learning. 
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4.1. High level cognition 

Domestic and foreign sports scholars analyze the process of learning sports skills from four aspects: 
Body Awareness, Space, Quality of Movement, and Relationship [18], as well as seven elements: body 
posture, movement trajectory, movement time, movement speed, movement rate, movement strength, 
and movement rhythm [19]. The learning process of motor skills is usually not divided into individual 
actions, and different stages of each project contain the aforementioned action characteristics. There are 
dynamic connections between various knowledge structures, and the essence of learning is the 
construction and integration of knowledge [20]. What students need to learn is not a single physical 
presentation, but the connection and transfer of knowledge. Deep learning in physical education not only 
promotes students' reflection and transfer, but also puts forward higher requirements for physical 
education teachers to master the essence of knowledge and the interrelationships between disciplines. 
Referring to Biggs' SOLO (Observation of Learning Results) classification [21], this framework can well 
enable physical education teachers to understand and examine the depth of teaching and learning, 
indicating that from surface learning to deep learning is a continuum. The theory of 'meaningful learning' 
encourages students to actively participate in activities that seek the relationship between existing and 
new knowledge, and the existing cognitive structure is a necessary condition for learning new knowledge 
[22]. Physical education teachers should guide students to experience the difference in force between 
throwing things upright and throwing things beyond the reach of instruments, and guide students to think 
about which aspects of other projects can also use this technique. 

4.2. High challenge topics 

The survey by the Swedish Group [23] [24] revealed the regularity of students' learning methods 
(surface/depth) and learning outcomes [25]. There is a fundamental difference between deep and surface 
learning: deep methods lead to high. deep understanding levels, while surface methods lead to low, i.e. 
surface understanding levels. This connection is to some extent inevitable, as adopting in-depth learning 
methods is a necessary condition for learning, not a sufficient condition. The contribution of this study 
is to emphasize that students' intentions are crucial, as what they want from learning determines whether 
to use deep or superficial methods, and the methods used determine the level of performance. Several 
learning orientations should be identified, rather than simply superficial depth. Students' learning styles 
and methods are partly determined by their motivation, personality and methods, and partly by their 
learning tasks, lecturer attitudes, enthusiasm, assessment and environment. Successful intervention 
requires a full understanding of the complexity, complexity and contingency of the two kinds of learning, 
as well as the relationship between them in the environment [25]. In terms of content selection, firstly, it 
is necessary to change the concept of "safe sports" and increase the difficulty of the content. Games and 
play are not all about sports. In addition to being fun, sports practice must have a certain degree of 
difficulty, challenge, and even danger. This is also a special emphasis in the United States when 
summarizing the reasons for the failure of sports education reform [26]. The second is to distinguish the 
differences in physical and mental development between males and females. There are significant 
differences in self-awareness, task value, and participation in sports between males and females, and 
males and females should choose to invest their efforts in different activities [27]. 

4.3. High investment state 

Research in emerging neurobiology has shown that emotions are the key to deep learning, and Flow 
"flow" is a prerequisite for deep learning, while boredom is the opposite of flow [28]. Through students' 
behavioral performance, such as linking sports skills with personal experience, and generating immersion, 
contemplation, experimentation, confusion, etc. during skill acquisition and practice, it can be determined 
whether "flow" occurs. At the same time, a high level of engagement also requires students to participate 
in setting course goals, "not allowing students to experience feelings of isolation and alienation." 
Teachers can organize a part of the course and allow students to choose the remaining themes or questions. 
Students explore the course materials and collaborate in selecting course themes or constructing teaching 
outlines. This method ensures that the teacher considers important topics and communicates the 
significance of the course to students. Realize the connection between students and the service learning 
between students and others, which improves students' civic learning, diversity awareness, moral 
development, critical thinking, and value clarification. If you want to achieve a high level of engagement, 
physical education classrooms are actually easier than other disciplines. Due to their "physical and mental 
participation" characteristics, as long as the methods are appropriate and common activities are modified, 
it is easy to generate "immersive" fun. 
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4.4. A highly entertaining situation 

Gane believes that "the ultimate goal of any course is to solve problems"[29].. Therefore, the important 
content and main goal of physical education classrooms should also be to cultivate students' problem-
solving thinking, processes, and methods. In this process, emphasis is placed on creating deep learning 
contexts, deeply grasping the core knowledge of the subject in real situations, understanding the logical 
kinks between knowledge, criticizing the specific representations of key elements, and acquiring the 
ability to transfer and apply in similar situations. [30].. The process of developing this ability from scratch 
and from existence to excellence corresponds to cultivating students' ability to discover and solve 
problems, which is the advanced form of classroom teaching[31].. Therefore, physical education teachers 
should be committed to creating real situations that promote deep learning, integrating learning and 
situations, and optimizing course teaching through situational evolution[32]. Gym teachers create 
interesting situations based on classroom objectives to stimulate students' initiative and step by step in 
multiple teaching stages, guide students to explore and criticize, connect old experiences with scientific 
logic, and achieve a high level of cognition; Teachers guide students to draw conclusions from different 
stages, overturn, reconstruct, and apply them to new situations; Introduce high challenge topics, build 
scaffolding, and students achieve their goals through scientific means, thereby self actualizing and 
stimulating a sense of achievement. 

5.Classroom Turning Strategies for Deep Learning in Physical Education  

5.1. Analyzing disciplinary connections and promoting deep understanding 

Firstly, in terms of content selection, physical education teachers should not only establish a 
perspective from their own discipline, but also organically connect with other disciplines. Analyzing a 
skill should examine its neuropsychological, perceptual, and decision-making needs[33]. For example, 
physical education is closely related to physiology, physics, psychology, etc. Students can promote 
understanding of various disciplines in the process of skill acquisition. Second, in terms of teaching 
methods, physical education teachers should change the simple demonstration and explanation method, 
add inquiry learning, group cooperative learning and other high-level thinking methods, and promote 
students' acquisition of sports skill principles. Thirdly, in terms of teaching methods, links such as 
"flipped classroom" should be added to transform the classroom subject, and multimedia methods should 
be used to empower the physical education classroom with artificial intelligence.  

5.2. Focus on motivational differences and design diverse topics 

Firstly, we should abandon the conservative "safety physical education class" and design challenging 
learning tasks. This difficulty refers to the difficulty that can be achieved through scientific guidance in 
a relatively reasonable environment, through students' active construction and teachers' guidance, rather 
than being difficult without thinking, which can actually dampen students' enthusiasm. Secondly, pay 
attention to the gender differences of students. Boys are more inclined to engage in physical activities 
that are confrontational, explosive, and competitive, while girls are more inclined to engage in physical 
activities that are endurance, agile, and flexible. For example, during the warm-up phase of running, boys 
use rhythm running and sprinting for the last 100 meters, while girls use jogging, jumping, and box 
drilling to enhance their sports experience. Thirdly, pay attention to individual differences among 
students. Performance differences are specific to sports events, not specific abilities. There is no so-called 
"general athletic ability", and abilities are special and unique[34]. The performance of students in the 
classroom is uneven, and what physical education teachers need to do is to make up for it rather than 
"pull it together". 

5.3. Emphasize state recognition and complement classroom collaboration 

Classroom teaching is the main battlefield for deep physical education learning, and the student body 
cannot become empty talk. Firstly, physical education teachers should be brave, good at, and willing to 
operate a cooperative classroom model. They should discuss teaching objectives, processes, methods, 
and evaluations with students in various aspects, enhance their learning participation, and create a 
democratic and cooperative classroom atmosphere. Secondly, adopt teaching strategies such as games, 
groups, exploration, and competitions to encourage students to participate and gain physical and mental 
benefits in the classroom. Teachers are responsible for designing the classroom, guiding the process, 
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organizing the process, and participating in learning. The achievement of deep learning is not achieved 
overnight, but requires collaborative cooperation between teachers and students. Thirdly, classroom 
organization should emphasize methods and methods, so that students can "enjoy learning" in order to 
trigger the generation of deep learning. This involves the diverse evaluation of physical education 
teachers. Teachers should observe students' performance in addition to their grades in the teaching 
process, such as being good at cooperation, willing to help others, adhering to rules, persevering, and 
enterprising, in order to achieve the function of physical education education. 

5.4. Create interesting situations and strive to transfer and apply them 

The key to deep learning is the creation of learning contexts. Due to the characteristics of physical 
and mental participation in sports practice activities, the creation of sports learning contexts is more 
conducive to promoting students' development of core competencies[35]. The ultimate goal of achieving 
deep learning in physical education is to enable students to acquire problem-solving abilities. In physical 
education classrooms, it is necessary to cultivate students' problem-solving thinking, and ultimately 
enable this thinking to diverge and transfer in different situations. Firstly, the physical education 
classroom context must be tailored to students' life experiences, using daily habits, film and television 
works, and field records as sources of material to stimulate students' curiosity and thirst for knowledge. 
Secondly, the direction of teaching content should be from surface to connection to depth, and the deep 
principles and practical applications of skills should be thoroughly explained. Thirdly, the creation of 
situations is not limited to a single classroom. 'Life is education'. The materials of deep learning 
classrooms come from life, and the end point should also be returning to life. Only when students can 
spontaneously construct and apply in life situations can the classroom goal of physical education deep 
learning be achieved. 

6. Conclusions   

Physical education deep learning should be a wise learning that fully connects human subjectivity 
with deep knowledge, rather than a single state representation or result measurement. The value of 
physical education deep learning cannot be measured by the acquisition of skills, but should be given 
more freedom of imagination and more autonomous exploration boundaries to individuals. The 
classroom shift based on physical education deep learning seems to be a transformation of teaching mode, 
but in reality, it is a transformation of learning methods. The ultimate goal is to promote why students 
learn, what to learn, how to learn, and how to enjoy learning, and to integrate skill principles and student 
experience, which is the true purpose of physical education deep learning. 
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