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Abstract 

The use of flipped classroom concepts for classroom teaching reform is of great 
significance for improving the quality of talent training in applied undergraduate 
colleges. "Signal and System" course is the main professional basic course of electronic 
information major, which is a key course for application-oriented undergraduates to 
cultivate application-oriented talents. The traditional classroom teaching model has 
seriously affected students’ ability to absorb and digest knowledge. With the help of 
flipped classroom concept, three strategies are proposed in this paper for teaching 
reform, including the integration of curriculum and teaching, the construction of 
collaborative innovation for learning activities, the rebirth of "learning and teaching" 
concept. It is expected to improve students’ understanding and application about the 
course to meet the requirements of applied undergraduate colleges for talent training. 
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1. INTRODUCTION 

The flipped classroom concept originated from the Peer Instruction method that emerged in 
Harvard in the 1990s [1]. After more than thirty years of development [2], it has become one of 
the most popular classroom teaching forms in the world. With the social development and 
economic needs, the Ministry of Education supports undergraduate colleges that are positioned 
in the service of local economic and social development, to implement comprehensive reforms 
and transform into universities with applied technology types [7][8]. The transformation and 
development includes the transformation of school running type, the transformation of talent 
training model, and the transformation of the curriculum system. Among them, the 
transformation of the talent training model directly affects the quality of education and teaching 
in colleges and universities, and is a key factor for the success of the transformation. Aiming at 
the development needs of application-oriented undergraduate colleges and universities, it is a 
meaningful educational exploration to reform the classroom teaching of application-oriented 
undergraduate colleges with the help of flipped the classroom concept, cultivating new 
classroom teaching models [9]. 

The "Signal and System" course [10]is the main basic course for electronic information, 
communication engineering, electrical engineering and automation and other electronic 
information majors. It is also one of the relevant professional entrance examination courses for 
graduate students. For social development, after entering the era of information and 
intelligence, the development of technologies such as wireless communication, optical 
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communication, cloud computing, microelectronics, artificial intelligence, and big data 
processing are inseparable from the application of relevant knowledge of "Signals and Systems". 
For students at school, the content of the "Signal and System" course is the basis for the relevant 
professional courses such as "Circuit Analysis", "Digital Signal Processing", "Digital Image 
Processing". The basic concepts and theories of the "Signal and System" course will be 
extensively used. If the learning ability of this course "Signal and System" is insufficient, it will 
affect the absorption of many subsequent courses. 

Analyzing the necessity of current "Signal and System" teaching reform, with the help of 
flipped the classroom concept, the thesis puts forward the teaching reform strategy for this 
course, and hopes to improve students' learning ability through practice. The organizational 
structure of the paper is as follows. The first part explains the importance of teaching reform to 
the transformation and development of applied undergraduate colleges. The second part 
analyzes the current teaching mode of "Signal and System" and explains the necessity of 
teaching reform. The third part studies the strategy of teaching reform for "Signal and System" 
course under the concept of flipped classroom. The fourth part gives the conclusion. 

2. NECESSITY OF TEACHING REFORM 

The traditional curriculum teaching is centered on the curriculum, and the curriculum is 
regarded as the ultimate service object of the teaching activity. The teacher transmits the 
content of the teaching material to the students. The student understands the information in 
the text of the teaching material. . The focus of teacher is "teaching" and the focus of students is 
"learning". Students are very passive in these learning activities under the guidance of 
"teaching". After the teacher formulates the syllabus and course learning content, 
indoctrination is used in the classroom. The student is only an audience learner. After passively 
listening to the teacher's explanation, the course learning will end. This learning method is 
typical "Listening for learning". 

In just 45 minutes, the teacher transmits a large amount of formula derivation process or 
signal analysis theory to students through the form of blackboard or PPT. Students may not keep 
up with the teacher's teaching rhythm, let alone the content. Under this teaching mode, the 
teaching content of teachers is often solid, and it will not be updated with the development of 
society, and it cannot meet the talent training standards of students under the new environment 
and the requirements of society for students. The usual learning status of the students is usually 
listening to the sky books, and the surprise training is near the exams, just to complete the 
assessment tasks of the course. 

In traditional teaching activities, under the learning method of "listening for learning", 
teachers do not consider students' acceptance of knowledge, only complete their own teaching 
tasks, and do not discuss and communicate with students. The teacher did not spend time and 
effort to combine the knowledge in the classroom with the practice in the society, nor did he 
inform the students of the connection between this course and the prerequisite and follow-up 
courses before the course began. The students could not apply the knowledge they learned for 
practical activities, it is impossible for students to master the importance of this course in the 
entire learning process. Therefore, under the influence of traditional learning methods, the 
students who are about to graduate can not master the core essence of the courses they have 
learned, nor can they apply the knowledge they have learned to practice. 

In the context of the construction of application-oriented undergraduate colleges, it is 
necessary to cultivate application-oriented talents who can adapt to social development and 
needs. The traditional "Signal and System" classroom teaching activities have seriously 
hindered students' ability to absorb and digest knowledge. Students are only instilled with 
theoretical knowledge, and they cannot apply this theoretical knowledge to practical activities 
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at all. Even if the relevant experiments of the "Signal and System" course are set up, including 
the operation of the hardware experiment platform and the simulation of the software 
experiment platform, the cultivation of students' practical ability by these relevant experiments 
is far from the society's requirements for applied talents. 

The concept of flipped classroom has completely reformed the traditional classroom, 
changing the focus of classroom teaching from "curriculum" to "teaching", from teacher's 
"teaching" to students' "learning", and from "listening for learning" to "doing for learning" [11]. 
These changes are the three cascades of today's classroom teaching reform. If these three 
changes can be realized gradually, it will be able to complete the deep reform of classroom 
teaching and improve the teaching effect of the course and the learning effect of students. Taking 
the course of "Signal and System" as an example, discuss the necessity of classroom teaching 
reform and the strategy of classroom teaching reform. 

3. TEACHING REFORM STRATEGIES 

Flipped classroom concept has important implications for the classroom teaching reform of 
"Signals and Systems". Under the concept of flipped classroom, the following strategies can be 
adopted: including the integration of curriculum and teaching, the construction of a 
collaborative innovation body of learning activities, and the completion of the rebirth of 
"learning and teaching". The learning quality of students and the teaching effect of teachers 
could improve the training quality of applied talents to meet the development needs of applied 
undergraduate colleges. 

3.1. Integration of Curriculum and Teaching 

The integration of curriculum and teaching is reflected in three aspects. Firstly, the rich form 
of curriculum can promote the deep development of teaching activities. Teachers must spend 
enough time to design course activities. Even the same courses must be constantly changed 
according to the students' situation. Teachers need to prepare more teaching plans to respond 
flexibly. For example, in explaining the basic signals of "Signals and Systems", teachers not only 
explain the names and mathematical expressions of basic signals to students, but also 
demonstrate the generation process of these signals by using an oscilloscope in the classroom. 
In this way, not only can students quickly understand the types of basic signals, but also can 
connect the rigid signals in the textbook with flexible industrial production practices, and 
cultivate the habit of thinking from theory to practice [12].  

Secondly, the appropriate opening of the curriculum boundary can absorb multi-channel 
teaching resources and information. For example, when explaining the stability of "Signals and 
Systems", teachers can not only give the mathematical meaning of system stability in the 
classroom or video, but more importantly, teachers can bring students to participate in 
industrial production practice, to observe the impact of system stability or instability on 
industrial production, so that students can deepen their understanding of the degree of stability 
on the system. In the course of enterprise practice, students can increase their understanding 
of industrial production and understand their own development direction and goals. In the 
same way, teachers can update their knowledge of the course "Signal and System" during the 
process of leading the team to participate in enterprise practice, gain diverse experience, and 
improve the teaching effect [13].  

Thirdly, whether the course resources can be recycled also determines the effectiveness of 
teaching activities. For example, in traditional teaching activities, if the teacher explains in the 
form of a blackboard, students will not be able to recall the teacher's teaching content after class. 
In the process of classroom teaching reform, teachers can make course resources into the form 
of videos, and students can take out videos for learning at any time, and record the questions 
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generated during the learning process. At the same time, students can also learn the "Signals 
and Systems" course explained by other teachers through other channels, and find problems by 
comparing with their own teachers to complete deep learning. Through these methods, 
teachers and students are no longer restricted to traditional textbooks, but open their horizons 
and accumulate learning and teaching experience through multiple channels and methods to 
improve teaching effects. 

3.2. Construction of Collaborative Innovation for Learning Activities 

Constructing a collaborative innovation body for learning activities is reflected in three 
aspects. Firstly, build a social learning community for students in a virtual learning community. 
When students study the course "Signals and Systems", the network resources they use are not 
only the videos made by their teachers, but also the related network courses made by teachers 
in other colleges. They can compare the similarities and differences between different resources 
and other learners. Establish a social learning community to discuss learning problems and 
propose solutions.  

Secondly, build a student learning community established by students in the question 
discussion. For example, in the course of inverse Z transform of discrete signals in the course of 
"Signals and Systems", some students can learn to use partial fraction expansion method to 
solve, some students can use the residue method to solve, and some students can learn to use 
the power series method. After the three methods are completed, different groups can discuss 
with each other for the applicability, similarities and differences, and difficulty of the three 
methods. Finally, a summary of solving the inverse Z transformation can be given.  

Thirdly, build a teacher-student learning community where students communicate with 
teachers in the classroom. Students can communicate with teachers for learning problems that 
cannot be solved after the problem discussion. In the process of explaining the learning content, 
teachers may be limited by their own understanding of the course, and the learning content 
given is relatively fixed. After students use the self-directed learning method to generate 
unusual learning problems, through communication with teachers, they can not only solve the 
students 'problems, but also change the content of the teachers' teaching. For teachers and 
students, establishing a teacher-student learning community [14]is a win-win thing. 

3.3. Rebirth of "Learning and Teaching" Concept 

The rebirth of "learning and teaching" is reflected in two aspects. Firstly, the best state of 
classroom teaching is teaching and learning becoming together [15][16]. For example, when 
talking about the concept of a linear time-invariant system, students are free to give examples 
of the systems encountered in life, and explain whether the system has linear and time-invariant 
properties. During this period, teachers can record the listed systems without interfering with 
the students ’free discussion, and finally discuss with the students to determine the nature of 
the system. This way can deepen students' understanding of relevant knowledge, and also 
enable students to learn to make an inference and broaden their thinking.  

Secondly, classroom teaching is more concerned with the initiative and advancement of 
"learning". Traditional classrooms always focus on teachers' "teaching" in the classroom. In the 
process of teaching reform, the prerequisite of "learning" means that students must carry out 
effective learning activities in advance, that is, they must be serious before class to learn related 
course videos or other course resources made by teachers. The initiative of "learning" means 
that students must be proactive, change the original passive learning state, and develop the 
habit of finding and solving problems. In the teaching activities, there must be a teacher's 
guidance process, but this guidance must be auxiliary, and must be aimed at solving the learning 
problems generated by students after active learning. 
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Through the above-mentioned reform strategy, students' interest in learning "Signal and 
System" course is greatly increased, and students' subjective initiative is improved. Students no 
longer need to passively listen to the teacher's "teaching" in the classroom, but to learn the 
content of the course by self-study before the class, record learning problems, and communicate 
with classmates and teachers in the classroom. Furthermore, students and teachers can truly 
combine the theoretical knowledge learned with industrial production practice by participating 
in enterprise practice, and clarify the guiding role of the relevant content of the "Signal and 
System" course on production practice, according to the requirements of application-oriented 
talent training. We can focus on studying more in-depth learning content, lay a solid foundation 
for future study and work, and improve the quality of talent training in applied undergraduate 
colleges. 

4. CONCLUSIONS 

Based on the requirements of application-oriented undergraduate colleges for the cultivation 
of talents, the thesis analyzes the problems in the current teaching model of "Signal and System" 
and explains the necessity of teaching reform. Teaching reform strategies for the "Signal and 
System" classroom is presented, including the integration of curriculum and teaching, the 
construction of collaborative innovation for learning activities, and the rebirth of "learning and 
teaching" concept. It is expected to enhance students' learning initiative and learning ability to 
meet the requirements of application-oriented undergraduate colleges, as well as enhance 
students' personal development potential and expand students' horizons. 
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