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Abstract—The flipped classroom (FC) is a novel teaching mode combining 
traditional classroom and computer network technology. This paper attempts to 
design a FC-based education system for college English teaching, which is crit-
ical to the quality of English teaching in colleges. In our research, a college 
English education system is established based on SQL server and FC. The ar-
chitecture and functional modules of the system were discussed in details. Spe-
cifically, the system architecture was created based on the browser/server (B/S) 
structure, the data management was realized by SQL server 2008, and the sys-
tem functions were designed and achieved by JavaServer Pages (JSP). The pro-
posed system was tested in an actual application. The results confirm that the 
system can meet the teaching demand, arouse the students’ interest in learning 
and improve the effect of English teaching. 

Keywords—SQL server, flipped classroom (FC), English education system, 
application effect 

1 Introduction 

With the development of computer, multimedia and network technology, people's 
learning styles and habits have undergone tremendous changes. The traditional teach-
ing mode can no longer meet the needs of educational informationization. Under this 
background, the flipped classroom teaching mode came into being. As one of the 
world's universal languages, English is a compulsory course for colleges and universi-
ties. Besides, because of a wide audience, it has developed as the focus of online 
teaching, which shall provide a necessary technical support for developing the FC 
teaching mode of college English. 

The FC theory was proposed by Eric Mazur of Harvard University, followed by 
“Woodland Park High School Mode”, “Khan Academy Model” and “Riverside Union 
Mode” [1], which all own special features, and have been widely used. The emer-
gence and promotion of online teaching platforms such as Coursera and Blackboard 
have promoted the gradual application of the new web-based FC teaching mode in 
teaching [2]. Although the theoretical and applied research on FCs is relatively mature 
abroad, it is mainly concentrated on the applied research of science and engineering 
courses [3], and there have been few research results on the web-based FC teaching 
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for liberal arts courses. The FC was introduced to China by scholars in 2012 and at-
tracted wide attention. Different scholars have different attitudes toward the applica-
tion of FCs in college English teaching. College English FC is a new teaching mode 
combining traditional classroom and computer network [4]. Wang and Zhang through 
the analysis of cases and questionnaires discovered that the flipped class can improve 
students' ability to use English in educational technology [5]. Wan Min conducted 
research on the micro-class-based FC model, and the results showed that its teaching 
effect is superior to the traditional teaching mode [6]. In addition, He et al. respective-
ly studied the application of FCs in college English teaching and held a positive atti-
tude towards them [7]. Lu et al. used the questionnaire method to investigate the ap-
plication effect of the flipped course in junior high school and senior high school 
English teaching respectively, and found that FC didn’t a significant effect on improv-
ing the teaching quality and promoting communication between teachers and students 
[8]. Cheng et al. conducted a questionnaire survey of college English teachers on the 
implementation of FCs; the results showed that the FCs can improve students' interest 
and motivation in some ways, but pose major challenges for teachers in terms of time, 
technology and energy [9]. Based on the literature [10], it’s found that the research on 
FCs is generally increasing year by year, and more people hold a positive attitude 
towards the application effect of FCs. However, there have been still very few re-
searches on the FC and education system. 

Based on the above analysis, this paper designs a FC teaching mode based on col-
lege English education system. Then, it analyses various functional requirements of 
the system, and classifies the system architecture and function modules. For this, the 
SQL server2008 database platform management system and the JSP were applied to 
design and implement the dynamic network English education system under the B/S 
framework. Finally, the questionnaire was conducted to study the application effect of 
college English education system based on SQL server and FC. The results show that 
the system can meet the teaching needs, arouse students' enthusiasm for learning, and 
improve the English teaching effect. 

2 Flipped Classroom Teaching Mode Based on College English 
Education System 

2.1 Flipped classroom 

The flipped classroom emerged in the United States in the 1990s. At the beginning, 
teachers asked students to learn knowledge before class, and think about them after 
class in order to deepen the students’ perception of knowledge; afterwards it devel-
oped to the original form of FC that the students watch instructional videos at home, 
and complete homework in the classroom, then sweeping around the world [11]. Alt-
hough the definition of FCs has not been unified in the academic world, the basic 
point of view is the same; that is, FC is the process of reversing the transfer and inter-
nalization of knowledge. “Pre-class learning + in-class study” is the main teaching 
form of FCs, in which the students complete the learning of the knowledge through 
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the learning videos produced by the teachers before the class, and the students discuss 
with the peers and the teachers so that the teachers change from the the knowledge-
mediator to the knowledge-guider, and the students become the classroom-dominator 
[12]. Figure 1 shows the structure of classical two-stage FC proposed by Robert Tal-
bert [13], which is the basis of many subsequent FC modes. 

 
Fig. 1. Robert Talbert's flipped classroom structure 

2.2 Design of flipped classroom teaching mode based on college English edu-
cation system 

The previous flipped classroom teaching mode was designed solely for the class-
room itself. Most of the teaching materials were published through the WeChat and 
QQ, and there was no teaching system dedicated to the FC [14]. Based on the FC 
teaching modes at home and abroad, this paper designs a set of FC teaching mode 
based on college English education system, and then develops a specialized education 
system for the FC teaching. Figure 2 shows the FC teaching mode based on the col-
lege English education system designed in this paper. 

Before-class: Teachers and students complete related tasks through the English 
education system before class. Teachers are responsible for producing and uploading 
videos, courseware, cases and other resources related to English learning, arranging 
student homework, related tests and discussion topics for students to complete 
knowledge learning before class, while students complete tasks such as homework 
exercises and online tests after learning relevant teaching resources, understand their 
learning situation of knowledge, and summarize the problems in the study for online 
discussions with other students and teachers. The teacher can also understand the 
students' learning progress by examining their learning and testing results, so as to 
adjust and formulate the task of discussion learning in class. 

In-class: The students report the pre-class learning situation, while the teacher 
comments on the students' pre-class study and class report, and raises questions to 
trigger student discussion. Then, the exchanges and discussions are made between the 
students and between the students and teacher, so that the teachers can make supple-
mentary explanation according to the progress of the discussion, and students deepen 
their understanding of the problem and continue to explore. Finally, the teacher an-
swers questions to the students and summarizes the knowledge points of this lesson, 
and arranges homework. 
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Fig. 2. Flipped classroom teaching mode based on college English education system 

After-class: Through the English education system, teachers conduct discussion 
and exchanges with students, answer questions online, and evaluate students' online 
and offline learning. Students complete homework assignments and conduct targeted 
tests based on their own learning. 

3 Development and Application of College English Education 
system Based on SQL Server and Flipped Classroom 

3.1 System requirements analysis 

From the flipped classroom teaching mode based on the college English education 
system mentioned above, the teachers and students are the main users of the system, 
and in order to ensure the normal and stable operation, the system maintenance is 
required by the system administrator. The main functions of the teacher user module 
include teaching management, courseware management, database management and 
class teaching; those of the student user include Q&A and class discussions, viewing 
learning records, online learning, online testing, and completing assignments. The 
primary responsibility of the system administrator is to manage the user's information, 
teaching resources, and forums. Figure 3 shows the system function structure diagram 
according to the requirements of each user role. 
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Fig. 3. System function division 

3.2 Overview of system theory and technology 

SQL server: SQL server is a relational data management system. Based on im-
provement and innovation of SQL server 2005, SQL server 2008 is developed, which 
can provide reports, queries, search and other data requirements, as an efficient, se-
cure, intelligent database platform that can basically meet all the needs of users. [15]. 
SQL server 2008 can directly encrypt log files, data files and the entire database with-
out changing the application, providing a comprehensive solution for encryption and 
key management by hardware security module (HSM) products and third-party key 
management. To improve compliance and security, it also provides data review and a 
more reliable database mirroring platform for the users [16]. 

JSP technology: Java Server Pages (JSP) technology [17] a dynamic web page 
technology standard. Like Servlet, it is executed on the server side, and the running 
result is directly transmitted to the client browser, so the client can browse only with a 
browser. The advantages of JSP lie in generating reusable components, identifying 
simplified page development process, separating content generation and display, sup-
port of multi-platform development, and strong scalability. 
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3.3 System design and implementation 

Physical deployment for college English education system: In order to reduce 
the loss of data transmission, and not affect the use of other location data in case of 
the network failure or partial data damage, this paper uses multi-layer distributed 
deployment, as shown in Figure 4. 

 
Fig. 4. Structure diagram of distributed deployment 

Design and implementation of partial functional modules in college English 
education system 

Teacher function module: Teachers create classes, publish teaching resources, 
course assignments and course announcements, submit test questions and related 
standards, conduct online communication with students, review student assignments, 
view student test scores and learning, and understand student learning status for time-
ly course adjustment through the teacher function module. Figure 5 shows the teach-
er's courseware operation interface. 

 
Fig. 5. Teacher release courseware operation interface 
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Student function module: The main student module functions are for the students to 
register and log in, download online or download the course resources provided by the 
teacher for them to choose the appropriate time, place and progress according to their 
own conditions, and exchange knowledge and learning with teachers and other stu-
dents. It can also provide online test function to facilitate students' learning effect 
detection. Figure 6 shows the video playback interface, and Figure 7 shows the online 
test interface. 

 
Fig. 6. Video playback interface 

 
Fig. 7. Student online test interface 
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3.4 Application effect of college English education system based on SQL serv-
er and flipped classroom 

In this study, 152 sophomore students from non-English majors in a university in 
Zhejiang were selected as the research object. These students conducted college Eng-
lish learning in the FC mode based on the college English education system for two 
semesters. Afterwards, questionnaire survey was conducted on the actual application 
effect of the education system college English based on SQL server and FC. The spe-
cific results are as follows: 

Teaching effects: In the survey on the teaching effect of this system, 72% students 
think that it’s better or very good; 5% were uncertain; no students indicated that the 
teaching effect is poor, as shown in Figure 7. 

 
Fig. 8. Teaching effect survey results 

Students' self-learning: From the survey results of the students' self-learning situ-
ation in Figure 7, most students believe that the use of this system can promote their 
active awareness, learning interest, independence problem solving skills and self-
monitoring capabilities. 

 
Fig. 9. Student self-learning survey results 
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4 Conclusion 

This paper focuses on the development and application of college English educa-
tion system based on SQL server and FC. The specific conclusions are as follows: 

• Based on the FC teaching modes at home and abroad, a set of FC-based teaching 
mode based on college English education system was designed. 

• According to the FC teaching mode, the architecture and functional modules of the 
college English education system were determined. Specifically, the system archi-
tecture was created based on the browser/server (B/S) structure, the data manage-
ment was realized by SQL server 2008, and the system functions were designed 
and achieved by JavaServer Pages (JSP). 

• Using the questionnaire method, the application effect of college English education 
system based on SQL server and FC was explored. The results show that the sys-
tem can meet the teaching needs, arouse the students’ interest in learning, and im-
prove the effect of English teaching 
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