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Abstract: This paper analyzes the influence of online learning behavior on learning 

effect through data analysis of online platform designed by Python program for 

teaching public courses. The results showed that online homework scores were 

significantly correlated with students' final scores, followed by the duration of video 

viewing and the average duration of submitting homework. Based on the results of 

the impact analysis, suggestions and improvement measures are put forward in order 

to further improve teaching and improve teaching quality by analyzing the impact of 

online learning behavior on learning effect. 
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1. Introduction 

Due to the rapid development of network environment and the practical need to 

narrow the gap of educational resources between regions, a large number of online 

course resources have emerged at present. Online resources are not limited by time 

and space, and are easy to spread and promote. However, due to the lack of effective 

supervision, the completion rate of online MOOC registered users is only about 10% 

[1]. The offline face-to-face teaching is more conducive to the implementation of 

monitoring and emotional communication, but it is limited by time and space. At 

present, many courses absorb the advantages of online and offline, and adopt the 

blended teaching method combining online and offline. How to improve the effect of 

blended teaching has become a hot question in current teaching research. This paper 

analyzes the influence of online learning behavior on learning effect in blended 

teaching, and puts forward teaching suggestions according to the research results, 
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which has important practical significance for teachers to better design teaching 

content, timely adjust teaching methods, and improve the quality of blended teaching. 

 

2. Current Research Background 

Due to the complexity of online learning behavior, many scholars have studied the 

influence of online learning behavior on learning effect and the strategies for improving 

online learning effect [2], and the design of online learning behavior features and 

impact analysis methods are also different. At present, there are mainly regression 

method [3], decision tree [4], structural equation modeling method [5], meta-analysis 

[6], questionnaire survey [7] and so on to analyze the influence of online learning 

behavior on learning effect. For example, Shen et al[8] divided online learning 

behavior variables into five categories and used sampling stepwise regression to study 

the relationship between learning performance and learning behavior variables.They 

found that homework completion ratio and video completion rate had a positive impact 

on learning effects. Zong[3] learning process can be divided into five stages, such as 

from eight dimensions and 18 learning behavior index analysis, using logistic 

regression method to test the number of course registration delay, login and submit 

task test times, the mean and the number of exercises to save video to watch the 

relativity between indexes of completion and performance, discuss learning behavior 

affect learning effect. Tian et al. [9] studied the influence of social behavior on learning 

effect in the process of online learning, and found that participation, sharing, trust and 

cognition have a direct impact on learning effect, while network relationship and social 

learning motivation have an indirect impact on learning effect. Han  et al. 

[10]discussed the impact on learning effect from the perspective of online learning 

video bullet question feedback. The study showed that the more detailed the content 

of bullet question feedback and the higher the control degree of learning behavior, the 

higher the learning satisfaction.  

The above studies have confirmed that there is a close relationship between online 

learning behavior and learning effect, so online learning behavior can be used as an 

important representation of student achievement prediction. Based on the actual 

teaching situation of "Python Programming" in our school, we obtained multiple online 

learning data and applied multiple linear regression method to study the impact of 

online learning behavior on academic performance in blended teaching. 

 

3. Preliminary analysis of online behavior data on learning effect 

3.1 Online Learning Behavior Statistics 

The school's public course "Python Programming" adopts the mixed teaching mode of 

online and offline, with a total of 36 periods, including 18 periods online and 18 periods  
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offline, 2 periods a week. The students' online learning sessions are completed on the 

“Chaoxing“ platform. The learning behavior data of students mainly includes video 

viewing time (minutes), online homework score, chapter learning times, task 

completion degree (%), course video completion degree (%), average homework 

completion time (hours), average homework submission time (hours), attendance rate 

and activity. The minimum, maximum and average values of these behavioral data are 

shown in Table 1. During the whole semester, 16 online assignments were assigned. 

In order to make students more flexible to study online according to their personal 

time, and since this course was held once a week, the deadline for submission of each 

assignment was set to be about one week. Average task completion time is the 

average of the time between submission and collection of all tasks. Average task 

submission time is the average of the time between submission and publication of all 

tasks. Activity is the number of times that students participate in the discussion, 

answer, questionnaire and other activities released by the teacher. 

Table 1 Statistics of online learning behavior data 

Learning indicators 
The minimum 

value 
The maximum 

value 
The average 

value 

Video viewing duration 
(minutes) 

65.8 1223.7 521.8 

Online assignment grade 54 99 91.3 

Chapter learning times 82 639 192.3 

Task completion (%) 20 100 90 

Course video completion (%) 20 100 92 

Average completion time 
(hours) 

8.8 274 51 

Average Submission time 
(hours) 

21 901 172 

Attendance rate (%) 10 100 97 

Activity 2 6 3.6 

 

3.2 Preliminary Analysis of the Relationship between Online Learning Behavior and 

Final Grade 

The influence of online learning behavior on final grade is preliminarily analyzed 

through online data, and the corresponding line chart is drawn. The trend chart 

between the online homework score and the final grade is seen in figure 1. Two 

phenomena can be seen from the figure. One is that the trend of the online homework 

is basically the same as the final score, that is to say, the students who complete the 

homework carefully and have excellent grades will generally have high final scores. Of 

course, there will also be a small number of abnormal students. Students whose final 

scores are lower than usual may be caused by tension in the final exam. There are 

also a small number of students who perform beyond their normal performance in the 
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final exam, and their final exam scores obviously exceed their usual practice scores. 

Another phenomenon is that the average score of online homework is generally higher 

than that of the final exam, which is related to the longer time allotted for homework, 

so that students have more time to think.  

Considering that the value interval of other indicators is quite different from the final 

grade, the relationship between them cannot be seen intuitively through the line chart 

(as shown in Figure 2: the trend chart of video watching duration and final grade). In 

the following, linear regression method will be used to analyze the relationship 

between each indicator and the impact of each indicator on the final grade. 

  

 

 

 

4. Linear regression analysis of online learning behavior on learning effect 

4.1 Design of behavioral indicators for online learning 

Here are nine independent variables for learning behavior, They are X1(online 

assignment grade), X2(video viewing time (minutes), X3(average submission time 

(hours)), X4(assignment completion rate (%)), X5(course video completion rate (%)), 

X6(average homework completion time (hours)), X7(activity), X8(attendance rate), 

and X9(chapter learned times). Set the dependent variable Y (final grade). The specific 

meanings of each behavior indicator are shown in Table 2: 

Table 2 Setting and meaning of learning behavior index 

 Index of learning behavior meaning  

X1(Online assignment grade) The average grade of all online 
assignments  

X2(video viewing duration) Time to study the video  

X3(Average submission duration 
(hours)) 

The interval between the average 
submission time and the release time  

X4(assignment completion rate (%)) The rate of task points completed  

X5(course video completion rate (%)) Percentage of all videos watched  

X6(average assignment completion 
time (hours)) 

The interval between the time of 
submitting the assignment and the time 

of receiving the assignment  

Fig.1  The trend char between online 
homewor grade and final grade 

Fig.2  The trend chart between video 
viewing duration and final grade 
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X7(activity) The number of activities you participate 
in  

X8(Attendance rate (%)) The ratio of attendance  

X9(chapters learned times) times of chapters learned online 

 

4.2 Correlation analysis of learning behavior index 

Spss16.0 software was used to analyze the correlation between the above 9 behavioral 

indicators and final grades, and Pearson correlation and significant correlation values 

between each indicator and final grades were obtained (as shown in Table 3). 

Table 3  correlation analysis 

 
Final 
grade 

Video 
viewing 
duration 

Online 
assignment 

grade 

chapters 
learned 
times 

assignment 
completion 
rate (%) 

course 
video 

completion 
rate (%) 

average 
assignment 
completion 

time 
(hours) 

Average 
submission 

time 
(hours) 

Attendance 
rate (%) 

activity 

Final grade 

Pearson 
Correlation 

1 0.354** 0.571** 0.214 0.337** 0.330** -0.344** -0.470** 0.013 0.326** 

Sig. (2-
tailed) 

 
0.001 0.000 0.052 0.002 0.002 0.001 0.000 0.906 0.003 

Video 
viewing 
duration 

Pearson 
Correlation 

0.354** 1 0.381 0.308** 0.392** 0.383** -0.186 -0.192 0.032 0.500** 

Sig. (2-
tailed) 

0.001 
 

0.000 0.005 0.000 0.000 0.093 0.083 0.771 0.000 

Online 
assignment 

grade 

Pearson 
Correlation 

0.571** 0.381** 1 0.336** 0.525** 0.517** -0.548** -0.692** 0.288** 0.535** 

Sig. (2-
tailed) 

0.000 0.000 
 

0.002 0.000 0.000 0.000 0.000 0.008 0.000 

chapters 
learned 
times 

Pearson 
Correlation 

0.214 0.308** 0.336** 1 0.266* 0.250* -0.059 -0.264* 0.125 0.792** 

Sig. (2-
tailed) 

0.052 0.005 0.002 
 

0.015 0.023 0.597 0.016 0.262 0.000 

assignment 
completion 
rate (%) 

Pearson 
Correlation 

0.337** 0.392** 0.525** 0.266* 1 0.992** -0.260* -0.303** -0.052 0.578** 

Sig. (2-
tailed) 

0.002 0.000 0.000 0.015 
 

0.000 0.018 0.005 0.640 0.000 

course 
video 

completion 
rate (%) 

Pearson 
Correlation 

0.330** 0.383** 0.517** 0.250* 0.992** 1 -0.259* -0.300** -0.071 0.565** 

Sig. (2-
tailed) 

0.002 0.000 0.000 0.023 0.000 
 

0.018 0.006 0.524 0.000 

average 
assignment 
completion 

time 
(hours) 

Pearson 
Correlation 

-
0.344** 

-0.186 -0.548** -0.059 -0.260* -0.259* 1 0.741** -0.194 -0.222* 

Sig. (2-
tailed) 0.001 0.093 0.000 0.597 0.018 0.018 

 
0.000 0.079 0.043 

Average 
submission 

time 
(hours) 

Pearson 
Correlation 

-
0.470** 

-0.192 -0.692** -0.264* -0.303** -0.300** 0.741** 1 -0.152 
-

0.402** 

Sig. (2-
tailed) 

0.000 0.083 0.000 0.016 0.005 0.006 0.000 
 

0.171 0.000 

Attendance 
rate (%) 

Pearson 
Correlation 

0.013 0.032 0.288** 0.125 -0.052 -0.071 -0.194 -0.152 1 0.311** 

Sig. (2-
tailed) 

0.906 0.771 0.008 0.262 0.640 0.524 0.079 0.171 
 

0.004 

activity Pearson 
Correlation 

0.326** 0.500** 0.535** 0.792** 0.578** 0.565** -0.222* -0.402** 0.311** 1 

Sig. (2-
tailed) 

0.003 0.000 0.000 0.000 0.000 0.000 0.043 0.000 0.004 
 

 

**. Correlation is significant at the 0.01 

level (2-tailed). 
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It can be seen from the above data that there is no significant correlation between 

the number of chapter studies and the attendance rate and the final grade, while the 

other indicators are significantly correlated with the final grade. Therefore, the 

remaining 7 indicators, namely Online assignment grade (X1), video viewing duartion 

(X2), average submission time (X3), assignment completion rate (X4), course video 

completion rate (X5), average homework completion time (X6), and activity (X7) were 

selected for linear regression analysis. 

Table 4 Coefficients 

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) -12.734 14.588  -.873 .385 

Online assignment 
grade 

.992 .159 .571 6.256 .000 

2 

(Constant) -7.378 14.806  -.498 .620 

Online assingment 
grade 

.886 .170 .510 5.219 .000 

Video viewing 
duration 

.008 .005 .160 1.635 .106 

3 

(Constant) 15.275 22.344  .684 .496 

Online assignment 
grade 

.674 .231 .388 2.918 .005 

Video viewing 
duraion 

.009 .005 .174 1.780 .079 

Average submission 
time 

-.019 .014 -.169 -1.348 .181 

a. Dependent Variable: final 

grade 

    

 

4.3 Linear regression analysis 

4.3.1 Linear regression analysis modeling 

In order to further study the influence of each online behavior index on learning effect, 

multiple linear regression model is applied here. Let the initially established linear 

regression model be: 

Y = 𝛽0+𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝛽6𝑋6 + 𝛽7𝑋7 

Where βi (0≤ i ≤7) is the linear regression coefficient, Xi (1≤ i ≤7) is the learning 

behavior index.  

The stepwise regression method was used to select independent variables, and SPSS 

was used for regression analysis. Finally, it was found that the online assignment grade, 

video viewing duration and average submission time had a relatively large impact on 

the final score. The three indicators were included in the regression equation, and the 

*. Correlation is significant at the 0.05 level 

(2-tailed). 
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regression coefficients were shown in Table 4. The final linear regression model is: 

Y = 15.275 + 0.674𝑋1 + 0.009𝑋2 − 0.19𝑋3 
4.3.2 Analysis of linear regression results and teaching suggestions 

According to the regression model data, the online homework score has the greatest 

impact on the final exam score. Students with good results in online homework show 

that they have a solid knowledge and initiative in learning at ordinary times, and their 

final grades are generally good. Therefore, teachers should arrange matching online 

exercises after class, and pay attention to the difficulty of online exercises to step by 

step, conducive to students to review and consolidate knowledge points, strengthen 

the supervision of learning links, urge students to finish homework carefully, and 

ensure that students lay a solid foundation at ordinary times.  

The duration of watching course videos and the average duration of submitting 

assignments had the next greatest impact on the final grade. There is a positive 

correlation between the duration of watching course videos and final grades. Generally 

speaking, the longer the duration of watching videos, the better the grades will be. 

Therefore, recording or selecting high-quality videos should be the focus of teachers 

in the teaching process. At the same time, the offline teaching process can be recorded 

and uploaded to the online platform, which is convenient for students to watch 

repeatedly after class and strengthen the learning of knowledge points. The average 

time to submit homework is negatively correlated with the final grade, which is 

consistent with reality. The longer it takes to submit an assignment, the more tardiness 

and lack of initiative. This requires teachers to strengthen supervision in the teaching 

process, in addition to the supervision of offline classes, with the automatic reminder 

function of the online platform system to timely remind students to actively complete 

homework.  

According to the modeling results, the completion rate of course videos was not 

included in the regression model. This may be related to the differences in 

personalized learning of students. Some students may skip to watch videos after they 

have mastered some knowledge points, but they may repeatedly watch the knowledge 

points they have not mastered. Therefore, the final score is not significantly related to 

the completion degree of course videos, but is more related to the duration of students 

watching videos. Therefore, in the teaching design, the video should not be too long. 

The teacher can record the corresponding video based on the knowledge points, and 

the name of the video is named after the corresponding knowledge points, so as to 

facilitate students to identify the content of the video. At the same time, students are 

given a certain free space, and the capable students are allowed to watch the video 

selectively. This is more conducive to students to improve learning efficiency, to 

achieve better learning results.  
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In short, for the blended online and offline teaching model, teachers should take into 

account the personalized differences and immediate learning situation of students, 

reasonably arrange teaching resources and organize teaching methods, and develop 

in a direction conducive to the organic integration of online and offline, so as to 

promote students' efficient learning and better teaching effect. 

 

5. Conclusion 

Through the online platform to obtain the learning behavior data, and using the linear 

regression model to analyze the impact of online learning behavior on learning effect, 

so that teachers can explore the deep causes of learning behavior on learning effect, 

timely find the problems in the teaching process, adjust the teaching content and 

teaching methods, promote the improvement of teaching effect. 
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