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Abstract: In today's informatization, massive digital information has become a major advantage of modern education. 

Educators need to keep pace with the times and change traditional educational concepts. The professional teachers need to 

change traditional educational concepts, constantly innovate teaching methods and means, and give full play to the advantages 

of teaching resources. In the past three years, due to the impact of the epidemic around the world, online and offline hybrid 

teaching has broken the inherent form of "teacher-centered" traditional teaching. The teacher team makes full use of offline and 

offline advantageous resources to actively create a "student-centered" flipped classroom. The Internet of Things technology 

and application course is a core basic course for the Internet of Things engineering major. The faculty team actively carries out 

teaching research and reform, and carries out online and offline mixed teaching. As a teacher, we must really play the role of a 

guide and provide personalized, diversified and diversified teaching to students. The lecturer changes teaching methods and 

means, pays attention to individualized training, stimulates students' interest in independent learning, improves the spirit of 

innovation and cooperation, cultivates the ability to solve engineering problems, and establishes future study and work goals. 

Therefore, students' self-learning ability is continuously improved and their professional comprehensive quality is improved. 
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1. Introduction 

With the rapid development of science and technology such 

as Artificial Intelligence, Internet of Things Cloud Computing 

and Big Data, etc. The society has an increasing demand for 

emerging professional and technical talents. The Ministry of 

Education's 2010 college professional setting record or 

approval result (Gao Jiao [2011] No. 4), approved 27 colleges 

or universities to set up the "Internet of Things" majors. So far, 

more than 700 colleges or universities have set up the Internet 

of Things engineering major in China. 

"Internet of Things Technology and Application" is a core 

course for the Internet of Things engineering major, which will 

be generally arranged in the third semester of undergraduates. 

As a professional basic pilot course, through systematic study, 

students can understand the layered architecture of IoT 

technology, the core key technologies of each layer, and the 

typical application fields of IoT technology. Classics can have a 

comprehensive and objective awareness of the profession of 

Internet of Things Engineering. Thus, it is helpful for students 

to make study plans and professional development plans. 

2. Traditional Teaching Methods 

The traditional offline teaching method mainly adopts the 

"face-to-face" teaching method. That is, the form in which the 

teacher teaches and the students to listen. This model 

emphasizes that teachers are the main body of teaching 

activities [1], who lead and dominate the entire teaching 

activities, and who are the "protagonists" of the teaching 

process. Students are objects and passively participate in 

teaching activities. Students lack enthusiasm and initiative in 

learning. The interaction is not strong between teachers and 

students in classroom teaching, the teaching effect is not ideal. 

The traditional teaching method severely limits the 

development of students' ability to explore and autonomous 
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learning independently. 

The course of "Internet of Things Technology and 

Application" is a highly abstract and strictly logical, which is 

determined to be more difficult to learn. The traditional 

teaching mode cannot stimulate the initiative and innovation 

of students, which is difficult to mobilize the learning interest 

and passion for learning. The learning effect and teaching 

quality cannot be guaranteed [2]. 

3. Online Teaching Method 

Since 2020, the outbreak of New Type Corona-virus has 

been out broken in the world [3]. As the first tier coastal city in 

China, Guangdong Province is also a dangerous province 

imported from outside China. Due to the development of the 

epidemic, the all kinds of education department can not be 

reopened on time. The Ministry of Education of China issued 

a notice -"suspending classes but not stop learning", calling on 

colleges and universities to actively carry out online teaching. 

Online teaching realizes resource sharing, complementary 

advantages and comprehensive coverage. This method can 

meet the learning needs of students in remote rural areas 

without network or weak signal, which can coordinate the 

active role of key teachers and all teachers. The teaching team 

organizes outstanding backbone teachers to record related 

course knowledge points, online learning resources, and 

online Q&A and guidance. There are also some disadvantage 

with online learning, such as, first of all, the hardware and 

software are not complete, and the learning effect is not ideal; 

Secondly, teachers are not good at supervising the whole 

teaching process, who cannot fully understand the learning 

status and effects of students; finally, the evaluation standards 

for online learning teaching are single and incomplete. 

After nearly two years of teaching practice, the teaching 

team has done a lot of analysis and comparison. After fully 

realizing the advantages and disadvantages of online teaching 

and offline teaching, the teaching team actively carried out 

online and offline blended teaching to achieve complementary 

advantages. 

4. Blended Teaching Methods 

Internet of Things technology and application is the core 

course of their majors for the students majoring in Internet of 

Things engineering, which is strong theoretical and practical 

application; In order to continuously improve the enthusiasm 

and initiative of students' learning, the teaching team 

introduces the online learning platform into the teaching of 

professional courses. The introduced e-learning platform is 

called Wisdom Tree. 

Online network resource learning breaks the time and space 

limitations of learning, which students can participate more in 

the whole teaching process, experience all aspects of teaching. 

During the offline teaching, teachers mainly teach the 

difficulties of the course and answer the problems encountered 

by students in the learning process. 

Blended teaching enables students to truly become the main 

body of learning, which can Stimulate and cultivate students' 

interest and passion for learning. Blended teaching changes 

the form from imparting knowledge to cultivating ability, so as 

to speed up the cultivation of professional talents [4]. 

To a certain extent, the online-offline blended teaching 

mode enriches the teaching form and stimulates students' 

interest in learning; Under the special circumstances of the 

epidemic, online teaching not only continues offline teaching, 

but can also supplement offline teaching. Through the 

learning of online teaching resources, students can learn 

relevant knowledge points and key difficulties in advance, 

which can better promote the efficiency, effect and quality of 

professional teaching. Blended teaching has changed the 

traditional single teaching form, making the educational space 

wider and broadening the educational field. 

4.1. Construction of Online Micro-course Resources 

The members of the project team are all teachers who are 

fighting in the front line of teaching, with at least 14 years of 

teaching experience. The team members are composed of 

professors, associate professors, lecturers, and engineers. The 

members graduated from different universities in the country 

and have different professional and technical backgrounds. 

On the one hand, the faculty team undertakes relevant 

professional courses for the Internet of Things engineering; on 

the other hand, they actively spend their spare time to actively 

carry out teaching research and teaching reform. 

Team members have completed nearly 60 micro-lecture 

teaching video resources, with a cumulative duration of 440 

minutes. The course resource has been opened on the Wisdom 

Tree online learning platform for four semesters. At present, 

10 higher vocational colleges and universities are using the 

resource, and the cumulative number of students has reached 

nearly 1,000 [5]. 

4.2. Online and Offline Teaching Process 

4.2.1. Preview Before Class 

With the development of modern information technology 

and network, the state attaches great importance to the impact 

of information technology on the development of education. 

The state has promulgated the "Education Information 2.0 

Action Plan", which can promote the construction of 

educational information. How to make up for traditional 

courses by using the information education platform? [6] The 

teacher-led teaching mode has been transformed into a 

student-centered self-learning mode to improve the teaching 

effect of the course, which has become the focus research of 

teaching reform in colleges or universities. 

The team makes full use of modern information technology 

and professional education for deep integration. Professional 

teachers actively use the Internet to achieve online access to 

all course-related teaching resources, Including course 

syllabus, course teaching plan, course multimedia courseware, 

video teaching resources, chapter quiz, question bank, etc. 

These teaching resources are mainly for students to preview 

before class or review after class. 
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The teacher will divide all students into several groups 

before class, the best group members are about 5 students. 

Teachers put forward preview requirements and related 

problems according to teaching objectives. Students are 

required to conduct collaborative discussions on pre-class 

issues, collected and analyzed data. Building a knowledge 

system through online platforms and online resources to 

improve students' comprehension ability [7, 8]. 

4.2.2. Learning in Class 

According to the preview, group members make summaries 

and speeches, or ask relevant difficult problem. Students 

complete the internalization process of knowledge through 

inquiry-based discussion speeches. Teachers reasonably set 

targeted tasks according to the goals. These tasks are the form 

and center for the course’s content, which can carry out 

teacher-student and student-student interaction. During the 

whole teaching process, teaching activities focus on classroom 

teaching organization and management [9]. 

In content design, teachers should pay attention to interest 

transfer and knowledge expansion. Teachers choose 

diversified teaching resources to guide students to think about 

the relationship between knowledge points. Teachers design 

courses and specific activities around deep learning, which 

can promote students to deep study. Make students become 

the subjects and masters of the classroom. Teachers play only 

a guiding role in classroom teaching. Students should change 

from passive recipients in traditional classrooms to active 

learners in today's classrooms [10]. 

4.2.3. Review After Class 

Offline group discussion can enhance teamwork ability. 

Stimulate and cultivate students' interest during studying 

process from nature, life and society. Our purpose is to make 

students change from the "learning" full-stop classroom to the 

"learning" thinking question mark classroom. 

Before class, students learn course knowledge points 

independently. In class, students partially integrate and apply 

fragmented knowledge points by solving practical problems. 

After class, students summarize knowledge and integrate 

fragmented knowledge by asking questions. The method of 

"zero deposit and whole withdrawal" enables students not 

only to clearly understand the course knowledge, but also to 

build their own course system, thus significantly improving 

the achievement of course goals [11]. 

4.3. Course Learning Evaluation System 

According to the talent training plan, the "Internet of Things 

Technology and Application" course has a total of 48 class 

hours and 3 credits, including 32 class hours for theory and 16 

class hours for experimentation. This course is as a 

compulsory course in the syllabus [12]. 

The assessment method [13] of this course is examination 

class, and the assessment result adopts a five-level system, 

namely excellent, good, medium, pass, and fail. The 

comprehensive grade of this course is composed of three parts: 

offline course grade (25%) + online network teaching resource 

learning (15%) + course report grade (60%). The offline 

performance is mainly composed of: attendance score (20%) + 

cutting-edge technology report (20%) + scene report (20%) + 

experimental score (40%). The learning performance of the 

online network teaching platform is mainly given by the 

teacher A according to the student's online learning progress. 

The experimental results were graded by teacher B. The 

assessment of the experiment focuses on the procedural 

assessment, and part of the experimental process has set up a 

Q&A link and a live demonstration link. In this way, teachers 

can understand students' design ideas and processes, thus give 

objective, fair and reasonable experimental grades. Improve 

students' practical ability, and the effect of learning quality is 

significantly enhanced [14]. 

The specific requirements for the course report are as follows: 

According to the content of the course, students select a specific 

industry to analyze the application status of the Internet of 

Things technology at home and abroad. The students analyzed 

the case in detail, its architecture, applied perception technology, 

communication, security and supporting technology. On the 

basis of sufficient research, students are required to write a 

professional paper more than 2,500 words. 

5. Conclusion 

Blended teaching has changed the traditional dilemma of 

"difficult courses, few hours, many questions, and few 

answers", which Improve the quality and effect of offline 

learning. It has changed the traditional teaching thinking of 

"emphasizing theory and ignoring practice", which focus on 

the transformation of theory and practice, and strengthen 

practice. The experimental part is driven by projects to 

improve students' practical ability and self-learning ability. 

Before class, teachers share forward-looking and scientific 

course online teaching resources, which can enable students to 

make full use of teamwork skills and improve self-learning 

ability. Blended teaching changes the traditional teaching 

process, pays attention to the participation in the teaching 

process, and mobilizes the majority of students to play an 

active role in the entire teaching process of the course [15]. 
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