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__________________________________________________________________________________________ 

Abstract: The realization of deep learning goals is conducive to the innovative thinking, active 

learning and ability training of college students. Under the informationalized environment on 

the Internet, the educational model of colleges and universities has continued to develop. 

SPOC flipped class is a new teaching model that is conducive to students' deep learning, and it 

is worth studying. This paper studies the construction of a deep learning system based on the 

SPOC flipping classroom of Internet technology. Through research, the learning ability of 

college students is improved, and the teaching efficiency of colleges and universities is 

improved. The teaching mode of colleges and universities is innovated from multiple angles, 

refinement and high quality, so as to cultivate more qualified talents for the society. 
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1. BACKGROUND 

Education informatization has entered a new stage after MOOC. The optimization of teaching 

mode and course type promotes the continuous reform of classroom teaching, and students' 

learning gradually moves towards in-depth learning. The "learning subject", "learning object" 

and "learning style" have developed from shallow learning to deep learning. From 

micro-curriculum, adjectives, and flipped classrooms, a new educational revolution has arrived. 

Tian Baohua, deputy director of the Zhengzhou Municipal Education Bureau, believes that the 

learning dimensions and learning content of college students should be expanded to change the 

identity of students, promote the deep change of classroom learning methods, promote the 

quality of students' learning, promote the conversion of knowledge classrooms to emotional 

classrooms, and promote students' knowledge. The learner of the content transforms to the 

communicator and creator of the knowledge content. The role of SPOC mode is to provide 

students with cognitive, high-quality resources, psychological emotions, situational 

interactions, learning assessment and other advantages, to solve the monotony of MOOC 

network teaching, reduce the occurrence of skipping classes, and achieve a high degree of unity 

between virtual teaching and student entities. Student deep learning opens the door to 

convenience. Based on SPOC teaching platform, this paper innovates deep teaching mode, 

promotes students' deep learning, and provides teaching quality with the help of information 
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technology. Foreign scholars R.K eith Sawyer proposed that teaching is an interdisciplinary 

science, the integrated use of cognitive science, education, psychology, computer science, 

anthropology, sociology, information science, neuroscience, and other fields and disciplines. 

Unlike traditional cognitive science, which studies learning through strict control of variables 

in a laboratory environment, learning science focuses on learning in real situations, including 

not only formal learning in school classrooms, but also informal learning in a variety of 

contexts. Better understanding the cognitive process through research, and using this 

knowledge in the design of real learning situations to enhance the learning depth and efficiency 

of learners are hoped. Chinese scholar Jiao Jianli also pointed out that deep learning is a kind of 

understanding based learning. He emphasized that learners critically learn new ideas and new 

knowledge, incorporate them into the original cognitive structure, and transfer the original 

knowledge to new situations to help decision-making and solve problems. The purpose of 

learning science is to explore how deep learning occurs and to guide students in how to design 

deep learning and ultimately develop the skills necessary for students to understand deep 

concepts. Therefore, in the field of learning science, the study of learning will change the 

inherent routines of the "philosophical paradigm" and "experimental paradigm", pay more 

attention to the "contextualized" complex learning research, and pay more attention to the 

"human value" of cognitive subjects. As a question, learning design will shift from the 

emphasis on classroom knowledge to the depth of classroom knowledge, that is to say, deep 

learning will become an important research topic in the field of learning science.  

2. ANALYSIS OF DEEP LEARNING 

2.1 Lorin W.Anderson, a theory of deep learning, expounds the theory of hierarchical 

division of cognitive dimensions, which contains views with deep and shallow levels. 

Since then, Ference Marton and Roger Saljo used this theory to carry out a series of 

experimental studies on student reading, and in 1976 published the essential distinction of 

learning: results and processes, creatively presenting and interpreting the two corresponding 

concepts of deep learning (Deep Learning) and shallow learning (Surface Learning). . Biggs, 

Ramsden, Entwistle and other scholars have discussed deep learning from different angles. It is 

believed that deep learning embodies the students' commitment to the use of diversified 

learning strategies, such as extensive reading, communication interaction, resource integration, 

systematic thinking, situational learning and so on, in order to achieve a deep understanding of 

knowledge, as shown in Figure 1. 
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Figure 1. A framework for deep learning (data source: multimodal study of deep learning from 

the perspective of Learning Science) 

2.2 Learners can critically learn new ideas and facts. 

Eric Jensen and Le Ann Nickelsen believe that deep learning means that the acquisition or skill 

of new knowledge must pass through a more than one step of learning process and high level 

analysis and processing, so that students can apply these knowledge and skills in the way of 

changing ideas, self control, or behavior. Since twenty-first Century, the "how people learn - 

brain, psychology, experience and school" and the Cambridge learning science manual have 

been known by many scholars as the two representative research achievements on deep 

learning. Li Jia, a domestic scholar, believes that "deep learning" refers to the ability to 

integrate them into a new situation, and to make decisions and solve problems on the basis of 

understanding and integrating them into the original cognitive structure. 

3. THE CONTENT DESIGN OF 3 DEEP LEARNING 

Content design is the foundation of promoting deep learning. What kind of content design can 

promote effective learning in depth? Many studies have shown that, in the structure of 

knowledge presentation, one must get rid of the traditional typical linear knowledge 

presentation, and adopt a branch, mesh and modular knowledge representation structure to 

make the design knowledge presentation in line with the original cognitive structure of the 

human brain storage knowledge; secondly, it is from the knowledge. In terms of attribute, it is 

to get rid of the monotonous and repeated representation of the traditional facts and principles, 

and to increase the design of the different situations of the problem solving class knowledge. 

Thirdly, the steps that the learners experience are at least 2-3 steps, that is, the understanding of 

the same knowledge point or the recognition of the problem has gone through the deep 

understanding of the step by step. Rather than superficially, it stays on the surface of the fact 

class. Only by considering the above three aspects, can we guarantee the effectiveness of the 

design of deep learning content. 
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3.1 Research on the structure of knowledge presentation. 

The presentation structure of knowledge refers to the organizational template below the 

knowledge level, such as linear, branching, netting and modular structure. In our country, Li 

Yajiao and others have made a deep study on the way of knowledge presentation to promote 

deep learning, and put forward that the branch structure and network structure of knowledge 

organization are beneficial to the occurrence of deep learning. So, in the e-Learning 

environment, why is this kind of organizational structure conducive to deep thinking and 

learning? The reason is that the linear structure does not have the characteristics of flexible 

jump between many kinds of knowledge, and the nonlinear structure helps the learners to 

transform from one level of concept to another, and the same knowledge can be realized 

repeatedly. Therefore, it helps to reflect on the effect of learning transformation, and eventually 

makes the learning depth progressively progressively progressive. The level of dimension is 

improved. The branch structure can constantly refine knowledge and extend the depth of 

knowledge. The network structure is similar to knowledge and extends the breadth of 

knowledge. The combination of these two structures is most conducive to acquiring deep level 

knowledge. Modularization is to put the associated conceptual nouns into a module, which can 

be redivided into sub modules, which can be properly classified and associated between 

modules and modules. Therefore, the knowledge structure in the e-Learning environment 

should be nonlinear, modular, like a branch, a network and a small module. It is convenient for 

the learners to establish the corresponding knowledge concept network in the mind, and to 

achieve the goal of "one anti three" and "multi angle and deep cognition" through non-linear 

multiple inquiry. At the same time, the design of knowledge level should conform to the 

strategy of "the organizer". The epistatic concept must have profound and generality, have a 

certain "fixing" attribute, and can firmly "fix" the new knowledge into the original cognitive 

structure, and the upper concept and the original concept should conform to the "Recent 

Development Zone Theory". "In order to realize the spiral development of cognition. This view 

is consistent with Boyle, Tom and others. 

3.2 Process analysis of realizing deep learning 

(1) Reduction and subsidence 

Through various technical support of SPOC, teachers can make knowledge learning 

contextualized and contextualized, and restore to the best possible experience that students can 

understand. The students perceive the multidimensional representation of knowledge in a real 

and rich context, the occurrence, discovery, or invention of knowledge of "personal 

experience", consciously activate their own pre structure, and mobilize the past experience of 

emotion, cognition and behavior to understand the new knowledge. In understanding 

knowledge and thinking about teachers' carefully designed problems, the limitations of 

previous experience, such as thinking set and functional fixation, often result in cognitive 

conflict. 

(2) Experience and inquiry 
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When the students experience different roles in the situation and deal with the cognitive 

conflict, they constantly dialogue with the situation, talk with others, talk with the master and 

me, and further understand and process knowledge, and clarify the essence and change of 

knowledge. At the same time, the multidimensional representation and variation of knowledge 

also make the students construct the relationship between the concept of self life and the 

scientific concept, through the active assimilation and adaptation, change the cognitive schema, 

balance the cognitive structure, and then realize the transformation of the concept. 

3.3 Process analysis of realizing deep learning 

(1) Reduction and subsidence 

Through various technical support of SPOC, teachers can make knowledge learning 

contextualized and contextualized, and restore to the best possible experience that students can 

understand. The students perceive the multidimensional representation of knowledge in a real 

and rich context, the occurrence, discovery, or invention of knowledge of "personal 

experience", consciously activate their own pre structure, and mobilize the past experience of 

emotion, cognition and behavior to understand the new knowledge. In understanding 

knowledge and thinking about teachers' carefully designed problems, the limitations of 

previous experience, such as thinking set and functional fixation, often result in cognitive 

conflict. 

(2) Experience and inquiry 

When the students experience different roles in the situation and deal with the cognitive 

conflict, they constantly dialogue with the situation, talk with others, talk with the master and 

me, and further understand and process knowledge, and clarify the essence and change of 

knowledge. At the same time, the multidimensional representation and variation of knowledge 

also make the students construct the relationship between the concept of self life and the 

scientific concept, through the active assimilation and adaptation, change the cognitive schema, 

balance the cognitive structure, and then realize the transformation of the concept. 

(3) Reflection and floatation 

First, the evaluation function of SPOC and the evaluation of teachers, companions and self in 

class make the students understand their state, motivation, attitude and effect clearly, and help 

them to look back their own learning process and adjust their learning situation. Secondly, the 

teacher's depth teaching makes the students experience complete and abundant. In the course of 

the rich curriculum, the students review and reflect on the whole course of their study. They 

reorganize their own knowledge, classify and relate the new knowledge to the original 

knowledge, and construct their own "individual knowledge". The construction of "individual 

knowledge" is the unique understanding and individualized expression of knowledge by 

students. It is the profound understanding and grasp of the students' knowledge nature through 

the phenomenon of knowledge and various types of changes and representations. Finally, 

students acquire, transfer and apply "individual knowledge" to solve practical problems 

creatively and achieve the acquisition and upgrading of their abilities. 
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4. IMPLEMENTATION OF STUDY STRATEGY IN PREPARATION STAGE 

4.1 Create a suitable environment and motivate learning motivation 

A good network learning environment includes a stable and easy to use platform, a reasonable 

layout of the course structure, a clear and fluent video resource, a perfect system standard, a 

harmonious interpersonal relationship, a harmonious cultural atmosphere, etc. The appropriate 

learning environment helps to stimulate students' motivation and consciousness, to promote the 

potential of students and to understand the depth of knowledge, and to avoid worrying about 

the factors that threaten the self when they are studying and participating in the discussion, so 

as to achieve deep communication. In view of the current weak sense of autonomous learning 

of SPOC learners, the stimulation of learning motivation is the primary task to promote 

students' deep learning. Therefore, the student group should create an environment conducive 

to students' deep learning and stimulate students' internal learning motivation through external 

stimulation. 

Through the formation of students' introduction area, by learning the understanding among the 

members of the community, we can eliminate the feeling of strangeness and loneliness, so that 

they can be integrated into the group as soon as possible and adapt to the SPOC learning 

environment. 

Guide students to make learning goals (final and phased goals) and achieve goals, schedule and 

so on. The student group can guide the students to make long-term goals in combination with 

their own survival, development, work and educational needs. They can make short-term goals 

based on self fulfillment, status, psychological safety and sense of belonging, and can also 

make the students get the right to study independently by signing a learning contract. It 

stipulates that students must fulfill their learning obligations and establish an effective learning 

performance guarantee mechanism. 

In the presentation of teaching content, we can adopt micro videos such as introduction, 

application, lecturing and summarizing. In the course of teaching content, the teaching video 

can be designed by Storyline, Prezi, Flash and other kinds of software that support various 

elements and different forms of play. 

4.2 Promote cognitive development and strengthen thinking training 

The growth and development of the individual is a long process, using multi-media means to 

stimulate the students' senses in multi-level and multi dimension, to increase the interactivity 

and interest of the courseware, and to help the students to remember and understand. By 

analyzing the differences of students' understanding level, the student tutors can arrange the 

stratified homework according to the teaching goals to make the students experience the joy of 

success and gain self-confidence, while the peer assistants are responsible for tutoring the 

students to do their homework and strengthen their thinking training. The teacher can imitate 

the specific social situation or the problem situation, make the students have the interest of 

positive thinking, realize the lack of knowledge, produce the cognitive demand, and gain the 

inner motivation of learning.  to guide the thought. Using the teaching method of problem 

guidance to arouse the students' desire to find problems, through the induction and deduction of 
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problems, to guide the students to analyze the problem, to open the "gate" of thinking, to get the 

training and promotion of thinking. In the process of solving derivative problems, trainees can 

also get the cognitive development. In order to provide students with learning scaffolding (such 

as providing examples, problems, suggestions, guides, charts, etc.) and thinking scaffolding at 

the right time, the teaching group instructs the community to cross the "adjacent Development 

Zone", stimulate learning autonomy, improve understanding, and cultivate the ability to 

construct cooperative knowledge. The instructor, guided by his own experience, guided 

students to learn different ways of thinking, such as dispersing thinking, concentrating thinking, 

and reverse thinking. Among them, we should pay special attention to the guidance of reverse 

thinking, fully enlighten the students' thinking vitality, stimulate students' enthusiasm for 

learning, and make them think for their income, think some music, and get the satisfaction of 

solving problems. 

5. GATHER INFORMATION TOOLS, OPTIMIZE LEARNING METHODS 

Sawyer (R. Keith Sawyer), in the Cambridge Manual of learning science, points out the basic 

principles and important ideas for the use of technology to change human learning performance: 

providing support for students' deep learning, externalizing and clarifying implicit knowledge, 

reflecting or metacognition for deep understanding, and constructing knowledge from specific 

knowledge to abstract knowledge. Cheng. As a learning tool, information technology is mainly 

manifested in the functions of effectiveness tools, information acquisition tools, cognitive tools, 

situational tools, communication tools and evaluation tools. The relationship between learners 

and information technology is an intelligent partnership. The role of each tool is supported by 

some software systems for depth learning. Deep learning also requires learners to use 

information technology to accomplish knowledge construction actively. 

Encourage students to make effective use of visual visualization software and train their 

thinking continuously. Deep learning emphasizes not only the deep level of thinking but also 

the broad thinking of students. Thinking visual software can promote the students to develop 

"brainstorming", divert thinking, expand their problem space from more angles, and can 

effectively record students' metacognition.  Provide students with common learning tools, such 

as search tools, information publishing tools, communication and collaboration tools, and 

self-management tools, to encourage them to use search skills to assist in learning courses and 

to lay the foundation for lifelong learning.  through the virtual practice, adaptive virtual 

animation and other technologies to experiment, simulation, and so on, to promote the deep 

interaction of students and learning resources, to cultivate the sense of authenticity, and to 

deepen the understanding of knowledge. 

6. EPILOGUE 

Students gain cooperation ability in the learning community environment, develop cognitive 

ability in situational experience, and exercise innovation ability and professional ability in 

knowledge transfer application. Therefore, the deep teaching supported by the SPOC platform, 
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as a new form of information-based teaching, should not only be widely promoted in higher 

education, but also actively expanded in the basic education stage, strengthening the deep 

integration of information technology and basic education, and giving full play to information 

technology.  
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