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Abstract: To verify the effect of the blended teaching method in software engineering courses, we selected 
three classes as the experimental group and three as the control group in the web development foundation 
course to carry out blended teaching. Among them, the control group adopted the traditional classroom 
teaching method, and the experimental group adopted the blended teaching method based on classroom 
teaching, online learning, and interactive teaching software. The analysis of the teaching process data 
showed that blended teaching could effectively improve students' learning output, increase students' self-
motivation and improve students' learning performance. 
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1. Introduction 

Traditional classroom teaching is the most popular and common teaching method in Chinese 
universities and colleges. The benefit of traditional teaching is that it can provide face-to-face interaction, 
which can transfer core knowledge to students at the same time, explain difficult points, etc[1].  

Blended teaching is considered an innovative concept. It embraces the advantages of traditional 
teaching and the ICT support learning[2]. It is defined as a combination of two or more methods such as 
multimedia courses, seminars, e-learning, etc[3]. This kind of teaching is widely recognized as an effective 
way to improve student learning outcomes, increase student engagement and motivation, and enhance 
the flexibility and accessibility of education.  

The main background of the popularity of blended teaching reform in recent years has been the 
COVID-19 pandemic, which began in 2020. To reduce the contact, university teaching needs flexible 
and adaptive education methods that can respond to changing environments and provide high-quality 
education without the constraints of geographic location or physical classrooms. As a result, blended 
teaching courses have been appearing in more and more universities[4,5].  

The traditional computer university education in China is based on classroom teaching, where 
instructors pass on knowledge and experience to students through lectures and assess their learning 
effectiveness through exams at the end of the period. However, this approach cannot adapt to the modern 
level of technological development and industry requirements for students' computer skills, and there are 
various drawbacks in practice[6]. 

With the development of technology level, IT-related industries have become the driving force of 
innovation as well as the main force of technological development in China, and they have put forward 
higher requirements for the education of related computer talents. In response, many universities are 
incorporating more interactive courses and project-based learning activities into the computer science 
curriculum. In addition, more new technologies and tools will be incorporated. For example, online 
learning, artificial intelligence, etc. 

In summary, while traditional classroom education remains an important means of computing 
education, increasingly more innovative and student-centered approaches will be adopted to enhance 
student's knowledge and develop practical skills. 

To introduce more online resources and mobilize students to engage in learning more flexibly in the 
Web Development Fundamentals course, we constructed a blended classroom course through online 
platforms, cross-platform applications, and traditional instruction. The purpose of this study is to evaluate 
whether blended instruction is more capable of improving student learning outcomes by analyzing data 
on various aspects of student performance. 
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2. Methodology 

2.1. Research Design 

 
Figure 1: The framework of the blended course 

The web development basis course has a strong practical, closely integrated with practical 
applications, and is an elective course in the software engineering major. If the teaching is based on the 
traditional approach, students only get the core knowledge. However, relevant coding skills cannot be 
internalized. And, students do not achieve coherence between content understanding and knowledge/skill 
acquisition. To process this problem, we built a blended class with the Rain classroom and Fanya online 
platform. Through blended teaching, we analyzed its role in improving student learning outcomes and 
explored the problems. The main framework of this blended teaching is shown in Fig. 1.  

Based on the curriculum objectives, we identified three criteria that teaching and learning activities 
must meet: measurable, achievable, and specific. Thus, we constructed three phases in the whole teaching 
activity. The first is multiple learning which belongs to before-class learning. In this phase, a topic will 
be given to students and students will study this topic through independent or collaborative learning. 
Teachers also created an online course through the Fanya platform, which includes knowledge, 
explanatory videos, exercises, and support materials. Students can preview the knowledge before 
teaching or consolidate them afterward. It is found that Chinese university students spend more than 3 
hours a day using WeChat[6], which can be considered an ideal tool to get closer to students. Thus, the 
slideshow is also sent to the WeChat APP on the phone of students. Meanwhile, we arranged bi-weekly 
hands-on lab sessions during the teaching semester. In the hands-on lab session, the students implemented 
a simple web layout effect based on their newly learned knowledge.  

The second phase is the evaluation test, which belongs to the during-class learning. It is achieved 
through the Rain classroom software and traditional teaching. In traditional classroom teaching, we used 
this software in the following four scenarios: time-limited answer, random roll call, text barrage, and 
aggregate performance data. First of all, the concentration of students is low in the classroom and teachers’ 
management tools for students’ concentration are limited. Thus, fully mobilizing students’ concentration 
is an important way to guarantee teaching quality. In our teaching, we used the rain classroom to allow 
students to answer questions within a limited time. The teacher will give a student a grade for this quiz 
based on his answers, which will be recorded in the software. This data becomes the score of the process 
of learning. 

Besides, we also used random roll calls to select a student who answer the question given by teachers. 
With the help of these two methods, students will focus on listening to class lectures to earn more process 
learning scores. Students can also label the content that is temporarily difficult to understand through the 
"don't understand" button, and teachers will receive anonymous feedback that they don't understand. This 
allows the teacher to adjust the pace or focus of the lesson based on this information. 

Furthermore, getting real-time feedback is also one of the most important tools to improve teaching 
quality. Before there was an information technology tool, real-time feedback could only be obtained 
through verbal communication. Now, with the Rain classroom software, the feedback can be sent to the 
class via cell phones in the form of pop-ups. When the teacher found it, they can quickly adjust their 
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teaching according to the feedback.  

The performance data also took a lot of work to quantify and summarize in the past. The Rain 
classroom provides all process scores of classroom teaching; the Fanya platform gives all independent 
study grades in a semester. With these data, the learning performance assessment is more justified.  

Meanwhile, in each lesson, we added five to seven small quizzes to test the mastery of some details. 
We set a time limit for this answering task, and students must submit their results within this time. 
Otherwise, the answer task is seen as incomplete. After the student submits, the software immediately 
judges the answers to give feedback to students. In addition, the software also aggregates all records, 
such as the overall accuracy rate and other indicators. The teachers use this data to measure student 
mastery. We also randomly selected about ten students to answer the given questions on the spot to 
prevent the attention of students from drifting. This operation also tested the understanding and mastery 
of students. 

The last part is a summary, which belongs to after class phase. With the software's feedback and the 
platform's aggregate date, any problems in teaching can be identified. For example, if students have 
difficulty grasping specific knowledge, the teacher can find it during pop-ups, random questions, etc. 
Then, the teacher can improve and update his teaching to get a better teaching effect. 

2.2. Population and Sample 

In the first semester of the academic year 2022 to 2023, we implemented the above-blended 
curriculum for all software engineering students in the class of 2020 and 2021. We have built an online 
course on the Fanya platform for students to study independently. The student age in the experimental 
group is 20.62, and the student age in the control group is 20.45. There are 103 males and 41 females in 
the experimental group; 109 males and 34 females in the control group. No significant difference is found 
between the two groups by t-test. 

The teacher will teach the control group student with the traditional teaching approach. The 
differences between the two groups were in the use of integrated teaching methods and the details of the 
students' learning situations. 

2.3. Data Collection Methods 

The classroom test scores and the random question scores are saved in the database of the software. 
Teachers can export them from the system platform at the end of the semester. The text barrage 
information is converted into a quantitative term, namely the activity of students. The data of activity is 
also recorded in the system. The online course contains some online tests, the Fanya platform also gives 
a score to a student according to the answer to the online test. 

With the value of these indices, the teacher can calculate the value of comprehensive ordinary grades. 
The formula for this calculation can be written as follows: 

                            (1) 

where 𝑠𝑠𝑟𝑟 denotes the Rain classroom score, it deflects the teaching-learning performance. 𝑠𝑠𝑜𝑜 is the 
online test score, which means autonomous learning performance. 𝑠𝑠𝑤𝑤 represents the homework score, 
it indicates the degree of mastery of students. 𝑠𝑠𝑐𝑐 is a comprehensive score, which is used to calculate 
the overall score is this course.  

Besides, the student is asked to form a small development team. This team will collaborate to develop 
a website. After development, the team needs to write a document to introduce the technical details of 
the project. Then, teachers evaluate the quality of the project and the document and give a comprehensive 
score to this collaborative task. This kind of score can be called as 𝑠𝑠𝑡𝑡. 

Finally, a student will be given a final score, which is calculated as follows: 

                (2) 

where 𝜔𝜔1 and 𝜔𝜔2 are two weight parameters. In this semester, these two parameters are set as 0.3 
and 0.7 correspondingly. After the above calculation, we get the final scores of all students in our course.  

We also collected the satisfaction score of students for this course. The students are asked to rate their 
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satisfaction with the course on a scale of 0 to 100. A score of 100 denotes completely satisfied, and a 
score of 0 is completely dissatisfied. 

2.4. Data Analysis Procedures 

We counted the scores of all students who participated in this blended teaching reform and also 
counted the scores of students who join in the traditional teaching type. These two kinds of data are 
compared to check whether the blended teaching reform has an improved effect on student learning. Also, 
we listed all the scores of 𝑠𝑠𝑟𝑟 , 𝑠𝑠𝑜𝑜 , 𝑠𝑠𝑤𝑤  and 𝑠𝑠𝑡𝑡 . By visual diagram, we want to find the relationship 
between the used blended method and the final learning performance of students. 

2.5. Ethical Considerations 

In this teaching reform, all the operations are designed to no harm or discomfort to the students. The 
reform obtained informed consent from students. Students are fully informed of the nature of the reform, 
including the purpose, potential risks, benefits, and any discomfort or inconvenience associated with 
participation. They are also made aware of their right to withdraw from blended teaching at any time.  

Besides, the data in this reform have been kept confidential and only used for teaching research. Any 
other personal information, such as name and sex, will be kept secure and not disclosed to anyone without 
the consent of students. 

We ensure the results are not misused and misrepresented. The data will be analyzed and interpreted 
responsibly and accurately, and any conclusion drawn will be processed based on sound scientific 
evidence. 

3. Conclusions 

 
Figure 2: The comparison between blended teaching and normal teaching 

From Fig. 2, it is seen that there is a gap of about 4 points between the mean value of blended teaching 
and normal teaching. The higher mean value of blended teaching proved the effect of this reform in 
improving the knowledge mastery of students. Besides, there are several abnormally low scores in normal 
teaching. After communicating with the students, it is known that the reason is the students are weak in 
learning motivation and do not spend time on this course without supervision. The students who 
participated in the blended teaching reflected the conclusion that blended teaching could effectively 
improve the learning initiative of students. 
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Figure 3: The probability density curve 

In Fig. 3, the probability density is plotted. It is seen that the two types of data have different types of 
means, peaks, and shapes. In addition, we used the Kullback-Leibler dispersion measure[7] to calculate 
the likeness of these two types of data and found that the two data are less similar and have significant 
differences. Combined with the mean curve in the figure, we believe that blended teaching outperforms 
the traditional teaching approach. 

 
Figure 4: The scatter figure of Autonomous learning and Comprehensive score 

From Fig. 4, it is found the relationship between autonomous learning and the final score is positively 
correlated. This phenomenon denotes that autonomous learning can make up for the lack of classroom 
education, and allow students to locate unfamiliar knowledge. Then, with the help of re-learning these 
unfamiliar points, students can achieve self-satisfaction at the end of the semester. Meanwhile, the fact 
also indicates regular or periodic self-assessment enables students to effectively evaluate their learning 
status. Thus, students correct their current situation according to this feedback information. As a result, 
they obtained a better learning score, which positively promotes the generation of self-satisfaction 
emotion.  

4. Discussion 

90% of students believe that teacher supervision and management are necessary to develop the 
independent learning skills of students[8]. Fig. 4 also demonstrates the method used in this study, such as 
time-limited answers and randomized questions, effectively served as supervision. These became an 
incentive mechanism to promote students' increased initiative and motivation in learning. This finding is 
generally consistent with the studies of other scholars[9,10]. It also provides some references for other 
teaching reform projects. 
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From the whole framework, it is known that the completion of a more comprehensive curriculum 
reform requires teachers to have a wide range of skills such as knowledge base, material collection, 
software use, information analysis, and statistics. In addition, the content before, during, and after the 
class should be coherent and unified, and the details of the integrated teaching process should be 
intertwined and progressive. All of this poses new challenges to the capacity building of teachers. 

5. Conclusion 

This paper builds blended teaching and learning for the introductory web development course based 
on traditional teaching methods, online learning, and interactive teaching software. Students are guided 
to learn independently in various ways before the class and internalize their knowledge during the class 
through time-limited questions, random questions, text pop-ups, etc. Data analysis, summary, and 
feedback are conducted after the class. After experimenting with software engineering students, we found 
that blended teaching can effectively mobilize learning conscientiousness and improve the teaching effect 
of students. 
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