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Abstract: Due to the impact of the epidemic, the online teaching mode based on modern educational media is booming. 

However, for hands-on lab classes such as college physics experiment course, the online teaching mode made it encounter 

certain difficulties. In order to improve the online teaching quality of college physics experiment courses, a hybrid teaching 

method of “online teaching + cloud class platform + enterprise wechat” has been established to design the whole teaching 

process. Especially for the experimental operation procedure, the real-time interactive home-based experimental mode of 

“online learning + implementation of classroom operation management” is elaborately designed to comprehensively hold 

students’ learning. 
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1. Introduction 
 

College physics experiment is a compulsory basic course for 

undergraduates majoring in science and engineering. It is the 

beginning for students to receive systematic experimental 

methods and experimental skills training after entering the 

university. It can be said that college physics experiment 

course has an important influence on the improvement of 

students’ innovation ability and scientific research 

quality[1,2,3]. An obvious feature of college physics 

experiment course is that the experimental operation 

procedure is needed in physical laboratory, which made the 

basic physics experiment teaching encounter certain 

difficulties, when adopting the online teaching mode during 

the epidemic. 

 

Therefore, we college physics experiment teaching group has 

held many discussions and actively explored useful online 

teaching methods. Guided by the education modes of 

“student-centered” and “Outcome Based Education, 

OBE)”[4,5], the group further promotes the online teaching 

construction of the physics experiment course. At present, a 

hybrid teaching method of “online teaching + cloud class 

platform + enterprise wechat” has been established to design 

the whole teaching process. Another very important question 

is how to ensure students’ efficient participation in classroom 

operation? The real-time interactive home-based 

experimental mode of “online learning + implementation of 

classroom operation management” is elaborately designed to 

ensure the completion rate of students’ online classroom 

experiments. 

 

Based on the realistic online learning situation of students as 

well as the characteristics of the college physics experiment 

course, the paper attempts to explore the concrete 

implementation measures of college physics experiment 

online teaching. Combining with the analysis of students’ 

learning, the college physics experiment course group 

discussed the concrete teaching scheme and enriched new 

teaching resources. Thus, the online teaching content has been 

adjusted to adapt to the new situation. Then, it discusses how 

to carry out the classroom operation part of college physics 

experiment course under the background of online teaching. 

 

2. Design of Teaching Process 

 

The course of college physics experiment (I) is offered to 

first-year undergraduate students. The teaching of college 

physics experiment course should pay special attention to the 

difference from physics experimental education in high 

school. In particular, the teaching focus should be shifted 

from “cultivating experimental skills” to “simultaneously 

improving students’ ability to observe, analyze and solve 

problems”. Students should be aware of the gradual 

improvement in teaching content and the linear increase in 

course difficulty. 

 

In order to ensure that online teaching can be carried out on 

time and with high quality, the college physics experiment 

course team attempts to break the space constraints through 

the adoption of tencent conference, enterprise wechat, etc. 

Through many online teaching discussions, an effective way 

to deal with the dilemma of college physics experiment 

teaching during the epidemic period has been gradually 

developed. With the course characteristics and realistic 

objective conditions considered, the real-time interactive 

home-based experimental teaching mode of “live 

broadcasting + implementation of classroom operation 

management” is elaborately designed. Eventually, a hybrid 

teaching method of “online live broadcast + cloud class 

platform + enterprise wechat” is established, which runs 

through the whole teaching process. Through the scheme 

discussion, we strive to ensure the learning effect of students 

to the greatest extent. Figure 1 shows the whole teaching 

process. 

 

Based on the principle of “materials obtained home and 

realized repeatedly”, the college physics course group has 

developed a number of experimental projects with strong 

practicability at home. Especially, experienced teachers of the 

course group have provided very rich experimental teaching 

resources from daily life phenomena based on many years of 

experimental teaching experience. Meanwhile, the teaching 

contents are organically adjusted in combination with the 

reality, and finally a home-based experiment database is 

established. On the other hand, the teaching team develops the 

35

DOI: 10.53469/jerp.2022.04(06).07



 

Journal of Educational Research and Policies                          ISSN: 2006-1137Journal of Educational Research and Policies                           ISSN: 2006-1137

http://www.bryanhousepub.org

  
  
   

 

                                                          VolumeVolume 4 Issue 6 2022

simulation experiment platform and establishes the simulation 

experiment project library. The teaching process design of 

college physics experiment course is shown in Figure 1. 

 
Figure 1: Teaching process design of college physics 

experiment course 

3. Course Teaching and Management 
 

According to the experimental time-table, the corresponding 

experimental groups are divided and the lists of students 

members are generated. Then, teachers can form experimental 

groups directly in the enterprise wechat according to the lists. 

Thus, course teaching and management is more quick and 

easy. 

 

Someone can be selected as the experimental group leader 

who has a strong sense of service. In this way, it is more 

convenient for the interaction between teachers and students 

of the group to realize the efficient management of curriculum. 

Simultaneously, students’ sense of responsibility can be 

tempered and their management ability has also been 

improved. 

 

Meanwhile, the course group actively organizes online 

discussions. The heuristic teaching design is carried out in 

terms of the created home-based experiment project. 

Electronic courseware and relevant videos have been made. 

Through the tireless efforts of all teachers, the transformation 

of teaching resources from scratch and increasingly rich has 

been realized. Based on the above work, the punctual start of 

college physics experiment course is guaranteed. The whole 

implementation of teaching and management process of 

college physics experiment course is shown in Figure 2. 

 
Figure 2: Implementation of teaching and management 

process of college physics experiment course. 

4. Implementation of Sectional Teaching 
 

The concept of modern teaching is very clear. That is to put 

the cultivation of students’ innovative ability and practical 

operation ability first, and the main role of teachers is to play a 

leading role as the designer, organizer and helper of the whole 

teaching. Segmenting the teaching process on the used 

platforms will help to better clarify the teaching objectives 

and judge the teaching effect.  
 
4.1 Teaching platform 

 

The teaching platform used in college physics experiment 

course is mainly cloud class. In order to realize real-time and 

convenient communication with the students in the teaching 

process, enterprise wechat has been adopted at the same time. 

 

Before the experimental class, preview electronic materials 

will be uploaded which include electronic courseware and 

videos relevant to the experiment. At the same time, 

classroom discussion, classroom practice and other activities 

are also set up. And corresponding classroom tests, homework 

and other some teaching tasks will be released after class. In 

terms of the experimental groups creating on enterprise 

wechat, experimental teachers can release preview reminders 

timely and put forward concrete discussion contents. Thus, 

students can view electronic data in advance and abstract the 

questions to be further thought. 

 

The platform also presents that hows many students have 

already view learning resources and participate in the class 

activities. Then a list of relevant students in terms of different 

situations can be made. Through these data, teachers can 

timely remind and push the students to complete the 

course-related tasks. After the experimental class, students are 

required to submit the experimental report. The teacher of 

college physics experimental class shall timely correct the 

students’ experimental reports and seriously comment on the 

problems in each report. In this way, the dynamic feedback 

and discussion of the experimental report can be realized to 

effectively ensure the learning effect of students. 

 

4.2 Live Broadcast Platform 

 

Many measures such as experimental design, principle 

analysis, data processing, error discussion and so on are 

adopted in the interactive teaching which is used for the 

theoretical stage of classroom learning. The adoption of the 

interactive teaching mode can fully mobilize students’ 

enthusiasm and initiative. Therefore, a good interactive 

learning atmosphere can be formed. 

 

In addition, the experimental operation course has a 

significant feature. It requires the students to carry out the 

independent experimental operation in the classroom, which 

is the practical stage of the classroom. The operation of 

classroom experiment is directly related to the actual teaching 

effect. 

 

As a matter of fact, teachers and students cannot communicate 

with each other face-to-face in the online teaching mode. 

Then, a question becomes the most important for the course 

teaching. That is, how to ensure the students conduct the 

experimental operation seriously at home is needed to be 

considered firstly. After all, this is a key problem to realize 

efficient experimental practice classroom. It is not enough to 

rely on students’ learning consciousness at home. 

36



 

Journal of Educational Research and Policies                          ISSN: 2006-1137Journal of Educational Research and Policies                           ISSN: 2006-1137

http://www.bryanhousepub.org

  
  
   

 

                                                          VolumeVolume 4 Issue 6 2022

 

In order to solve the problem mentioned above, the practical 

measure we have adopted in the teaching process is to carry 

out step-by-step experimental teaching. More importantly, the 

submission of phased experimental results is designed. It is 

proved by practice that this is an effective way to ensure the 

students to carry out experimental operation seriously. For 

example, the whole operation process of home-based 

experiment is designed step by step into several links, such as 

self-provided experimental equipment, self-built 

experimental system, data acquisition and recording, and so 

on. We have established the experimental groups with the 

same class hours and the same experimental project in the 

enterprise wechat. The teacher requires the group members to 

submit the experimental pictures of corresponding links 

mentioned above. Thus, the real time feedback from the 

students are received in the experimental class. This can not 

only make the students know the time node of experimental 

progress, but also make the students subconsciously 

encourage and inspire each other to complete the 

experimental operation tasks on time. Finally, the online 

college physics experimental teaching will be realized to 

ensure that “all students are online, no one is absent”. 

 

5. Feedback from the Students 
 

Feedback has been collected from the students about their 

learning experience, learning achievements and comments on 

college physics experimental course, such as the e-teaching 

materials, the testing activities, the topic selection, the system 

design method and writing mode of experimental report of the 

home-based designed experiments. 

 

The course effect survey was carried out on the cloud class 

platform. Feedback results from the students show that they 

are highly satisfied with the teaching progress. Online 

home-based experimental teaching has achieved good results. 

The overwhelming majority of the students believe that the 

teaching forms are diverse, the teaching contents are rich, the 

teaching segments are orderly, and the experimental 

requirements are substantial. The students’ independent 

experimental ability is cultivated, and the learning effect is 

guaranteed. 

 

More than 1000 students have participated in the course of 

“college physics experiment (I)” this semester. Take the 

compulsory experiment group of College Physics which I 

have taught as an example. There are 54 people in total, of 

which 53 passed successfully, and only one student 

(accounting for 1.8%) failed the course because he did not 

complete enough experimental projects. Figure 2 shows the 

statistical results of the final score. The score basically 

conforms to the Gaussian distribution. The score is an 

affirmation of the students’ efforts and gains in the whole 

semester home-based experiment course, and also shows that 

the designed home-based experiment is feasible. 

 

Both qualitative and quantitative feedback supported that the 

home-based experiment teaching mode has achieved the 

expected results. 

 
Figure 3: The score distribution of home-based physics 

experiment course 

6. Conclusion 
 

Home-based experiment is an effective way to deal with the 

dilemma of basic physics experiment teaching during the 

special epidemic situation. The use of multiple software to 

standardize curriculum management and multi-level heuristic 

teaching design for the curriculum is a necessary factor to 

ensure that students can carry out experiments effectively, 

even if they can’t go back to school. The physics teaching and 

experiment center has carried out discussion, research, design 

and revision on the development of college physics 

experiment course for more than a month, and then 

established the home-based experiment database. The design 

principle of home-based experiment is that the experimental 

content comes from the materials and resources containing 

physical knowledge in daily life. The feasibility of the 

experimental method, such as experimental equipment, 

principle and error and so on, are freely explored. Data 

processing and error analysis are also reevaluated. The 

resources of home-based experiment are released through the 

cloud class platform. The management process of curriculum 

implementation has been standardized. It is carefully designed 

from three aspects: pre-class preview, classroom teaching and 

after-class report. It should be emphasized that the completion 

of classroom experimental operation procedure in the 

classroom period with the characteristics of experimental 

courses considered. The investigation activities relevant to the 

teaching effect are carried out for students. The feedback 

shows that the form of home-based experiment can better 

adapt to the form of home-based experiment. The 

comprehensive mode of “home-based experiments + live 

broadcast + online discussion” makes our college physics 

experiment course break through the limitation of time and 

space and stimulate students’ infinite creativity. Home-based 

experiment was originally a challenge to the teaching of 

physics experiment, but now it has become an innovation. 

Implementation of results of home-based experiment mode 

makes the students experience the interest of physics and 

discover the mysteries of physics in daily life. 

 

Indeed, the epidemic has brought about profound changes in 

many aspects of education, which requires we front-line 

teachers to keep pace with the times. That is, educational 

concepts and teaching methods should be further innovated. 

Actually, in teaching activities, the attempt and innovation of 

various teaching designs should be deepen constantly. In the 

era of interconnection of all things and in the period of 

epidemic, the diversity of online teaching situations makes the 

college education ecosystem more stable and the effect of 
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situational education more prominent. 
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