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ABSTRACT 
In order to improve the attendance rate of students and optimize the quality of teaching, this paper 
proposes a method of predicting the attendance rate of students in colleges and universities based on 
multivariate regression analysis. Firstly, we obtain the factors affecting students' attendance rate 
through sample survey and conduct correlation analysis, and then summarize and refine the three 
dimensions of students, teachers and schools. The above dimensions are used as independent 
variables to construct regression equations, and the regression equations are used to predict the 
attendance rate of students, so that teaching managers can optimize the management. The analysis 
found that the factors such as the college to which the truant students belonged, the reason for truancy, 
and the grade level showed diversity and complexity. Overall male students have more truancy rates 
than female students, and lecturers with higher titles have lower truancy rates. Regression modeling 
and prediction of truancy rate found that the prediction results are closer to the real results. Therefore, 
the method of this paper can be combined to optimize and adjust the attendance rate from the aspects 
of regulations, work allocation, teaching management and ideological education. 

Keywords: multivariate regression analysis, class attendance prediction, class attendance scheduling 
optimization, correlation analysis 
 

1. Introduction 

The attendance rate of students is an important indicator of students' classroom learning. At present, 
the phenomenon of low student attendance is common in colleges and universities, which not only 
seriously affects the cultivation of students in schools, but also affects the normal order of education 
and teaching in schools [1]. The low attendance rate of students will seriously affect the quality of 
talent training. For students themselves, low attendance rate will affect students' knowledge 
acquisition and self-development [2-3]. As for teachers, low attendance of students also makes 
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teachers less and less motivated to attend classes, which in turn makes the attendance of students even 
lower, resulting in a vicious circle, and ϐinally leading to the waste of school resources [4-5]. 

There are various reasons for the low attendance rate of students. On the social side, in the form of 
employment, family education and other reasons, college students do not actively and consciously 
study, resulting in low class attendance; on the teachers' side, some teachers do not have a serious 
teaching attitude and poor teaching ability, which makes it difϐicult for students to understand and 
master the knowledge points, and then they do not want to continue to come to class [6]; on the 
curricula side, there are more theoretical courses than practical courses, which do not meet the real 
needs of students, and there are too many courses, and students lack time for independent learning, 
which also leads to the waste of school resources. Students lack the time for independent learning, and 
are also prone to the phenomenon of anorexia [7-8]; In terms of course assessment, the assessment 
method is single, mostly course paper assessment, such paper checking and low quality requirements, 
resulting in students muddling through, in addition to the theoretical knowledge based on books for 
the preparation of question papers, students only need to recite the main knowledge points before the 
ϐinal exam in a surprise manner to pass the exam, the lack of course value embodied, resulting in 
students attaching little importance to the degree of [9-11]; in terms of the teaching mode, the 
students are not adapted to the new teaching mode, students do not adapt to the introduction of new 
teaching tools, online and ofϐline teaching format changes, making the students learning effect decline, 
and then produce the idea that the classroom is no longer useful [12]; school, leadership ϐigures, school 
philosophy, academic design, teaching facilities, etc. indirectly affect the student attendance rate [13-
16]; Students' own reasons, such as physical state, part-time job, student work, not realizing the 
importance of the course, obsessed with online games, etc. [17-18]. In addition, there are certain 
patterns in the attendance rate, which is higher in colleges of science and engineering than in colleges 
of arts and sciences, the level of grade is inversely proportional to the attendance rate of students, and 
the attendance rate of elective classrooms is lower than that of specialized classrooms [19-20]. These 
reasons and patterns are important references for classroom teaching improvement. However, due to 
the many factors affecting students' attendance rate, how to improve it effectively is a debatable issue. 
It is necessary to analyze these factors and make predictions in order to make reference to the 
improvement of classroom teaching strategies for teachers, which can identify the problems of the 
school itself and target them for improvement so as to improve the effectiveness of classroom teaching. 

This paper ϐirst investigated the reality of class attendance in college A. Statistical analysis was 
carried out with different colleges, grades, truancy orientation, reasons for truancy and inϐluencing 
factors. Based on the analysis results, variables at the levels of students, teachers and schools were 
determined. The dimensions of students' gender, titles and nature of teachers, and school management 
were selected for correlation analysis, and then multiple linear regression equations were constructed 
between them and the class rate according to the factors of students, teachers, and schools, and the 
relevant parameters were derived from solving the model, so as to predict the attendance rate of 
students in colleges and universities. Several iterations of ϐitting were carried out while removing the 
outliers, and the predicted and real values were compared to reϐlect the predictive effect of the 
prediction model. Finally, the scheduling optimization strategy to improve the attendance rate is 
summarized. 

2. Overview 

In the study of student attendance, most scholars developed attendance management systems such as 
face recognition algorithms for intelligent identiϐication to improve the efϐiciency and accuracy of 
attendance for student attendance in ofϐline and distance education, e.g., literature [21] and [22]. 
Similarly, literature [23] designed an enterprise attendance tracking system using face recognition 
technology and added machine learning algorithms to predict employee attendance trends and 
optimize resource allocation. Although the study was not practically applied to classroom attendance, 
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its authors also mentioned in the article that the system offers potential for predicting attendance in 
educational institutions. There are fewer studies that focus on classroom attendance prediction alone. 
Literature [24] constructed a model for predicting student attendance by extracting features from a 
student database and using a decision tree algorithm, which provides an understanding of student 
attendance patterns. Literature [25] predicted the long and short-term attendance of students with 
autism by using long and short-term memory and multilayer perceptron algorithms through the 
students' previous attendance, and pointed out that the prediction algorithm is better than other 
machine learning algorithms. These algorithms are all hotspots in the current prediction direction, but 
the study is only the prediction of the results, and no explanation is given for the speciϐic factors 
affecting the attendance rate, which is not conducive to the rectiϐication of classroom teaching. 
Multivariate regression analysis can be used to predict the future value of the dependent variable, to 
determine which independent variables have the greatest impact on the dependent variable, and to 
help decision makers better understand the relationship between the variables [26]. This method can 
be a good solution to the above problems and assist teachers in making appropriate classroom 
decisions and plans. 

3. Analysis of the current status of attendance at university A 

University attendance rate is an important index to measure the learning culture and teaching status 
of the university, which can not only reϐlect the students' learning status, such as motivation and sense 
of responsibility for learning, but also reϐlect the classroom teaching situation, as well as the teaching 
management level of the university. In this paper, the attendance rate data of the spring semester of 
2023 in college A are counted, and the current status of the attendance rate of this university is as 
follows. 

3.1. Attendance rates vary by college 

Based on the attendance of 72 classes in seven colleges of the university sampled during the spring 
semester of 2023, the attendance rates are shown in Table 1. It can be seen that the total average class 
attendance rate of the seven colleges is 78.7%, but there are disparities in the student attendance rates 
of different colleges, including two colleges with an average student attendance rate of more than 80%, 
namely, the College of Architecture and the College of Mechanical and Transportation Engineering. 
There are 5 colleges with attendance rates below 80%, namely, College of Economics and Trade, 
College of Journalism and Communication, College of Law, College of Electrical and Information 
Engineering, and College of Finance and Statistics. Among the seven colleges, the College of 
Architecture has the highest attendance rate of 82.39% and the College of Finance and Statistics has 
the lowest attendance rate of 74.76%. This indicates that there are differences in the attendance rates 
of students in different colleges. 

Table 1. The attendance statistic of seven schools 

School’s name 
Sampling 

number 

Students that should 

have attended 

Students that 

actually attend 

Average 

attendance 

School of economics and trade 7 338 266 78.7% 

Architecture school 12 477 393 82.39% 

Journalism and communication 

school 
9 284 224 78.87% 

Machinery and delivery 

engineering school 
8 432 348 80.56% 

Law school 13 822 653 79.44% 

Electrical and information 17 1316 1019 77.43% 
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engineering school 

Financial and statistics school 6 206 154 74.76% 

Overall 72 3875 3057 78.7% 

3.2. Attendance rate decreases with grade levels 

Table 2 shows the statistics of the attendance rate from the ϐirst year to the fourth year of university 
in this university. As can be seen from Table 2, there is a close relationship between the attendance 
rate and the grade level of college students, with an average attendance rate of 90.67% in the ϐirst year 
of college, 83.18% in the second year of college, 77.12% in the third year of college, and less than 60% 
in the fourth year of college, which is only 56.20%. The lower the grade of college students, the higher 
the attendance rate, while the higher the grade of college students, the lower the attendance rate. This 
suggests that college attendance rates plummet as the grade level of college students increases. 

Table 2. The attendance statistic of different grades 

Grade 

Students that 

should have 

attended 

Students that 

actually attend 

Average 

attendance 

Highest 

attendance 

Lowest 

attendance 

Freshman 1126 1021 90.67% 100% 83.42% 

Sophomore 868 722 83.18% 100% 62.15% 

Junior 1228 947 77.12% 97.92% 45.53% 

Senior 653 367 56.20% 82.43% 18.44% 

Total 3875 3057 78.89%   

3.3. Diversity of Truancy Destinations 

The statistics of college students' skipping classes are shown in Table 3. about 44.38%% of college 
students skipped classes to go to the library to study, and another 13.20% of students skipped classes 
to participate in club activities. About 40% of the students skipped classes to do something not related 
to study, such as 14.30% of the students play games on the Internet, watch movies, chatting on the 
Internet, etc., 6.72% of the students go out to participate in friends' gatherings, 5.13% of the students 
sleep, 4.40% of the students go home in case of family emergencies that are too late to ask for leave, 
3.42% of the students go shopping, and 8.44% of the students do other things that have nothing to do 
with study. The other 8.44% of students do other things not related to study. It can be seen that the 
low attendance rate of university is mainly caused by college students' skipping classes, but college 
students' skipping classes or low attendance rate is not mainly due to students' lack of love for learning. 

Table 3. The statistics of where the students have gone after skipping 

Ends Number of students who skip the class Proportion 

Self-taught 363 44.38% 

Surfing the internet 117 14.30% 

Club activities 108 13.20% 

Friends party 55 6.72% 

Sleeping 42 5.13% 

Emergency 36 4.40% 

Shopping 28 3.42% 

Other 69 8.44% 

Sum up 818 100% 
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3.4. Primary and secondary reasons for truancy 

According to the investigation of the reasons for truancy, the four main factors of students, teachers, 
schools and society were analyzed, and the results of the survey are shown in Table 4. The reasons for 
college students' truancy are categorized into four main factors: student factor, teacher factor, school 
factor and social factor. Among them: student factor is 35.82%, which is the main factor of students' 
truancy. Teacher factor is 35.21%, which also has a direct inϐluence on students' truancy. The school 
factor is 20.54%, and the high or low rate of student truancy directly reϐlects the teaching quality and 
management level of a university. The social factor is 8.44%, which also has a certain inϐluence on 
students' truancy. 

Table 4. The survey of the reasons for skipping classes 

Reasons Count Proportion 

Student 293 35.82% 

Teacher 288 35.21% 

School 168 20.54% 

Society 69 8.44% 

Total 818 100% 

3.5. Analysis of Factors Affecting Attendance Rates 

3.5.1. Analysis of student factors. Many students have not set up lofty ideals, lack a sense of social 
responsibility, and have unclear learning objectives, unilaterally believing that learning is for the sake 
of getting good grades and ϐinding a good job, and that learning is quite utilitarian, with selective 
attitudes and practices towards course learning. 

Inϐluenced by the employment situation, personal wishes and parents' expectations, many college 
students are blind in their choice of majors. After entering the university, only gradually understand 
the characteristics of the specialty studied and the focus of professional learning, but found that the 
gap between the specialty studied and their own expectations is too large, thus appearing to be 
uninterested in professional learning, learning enthusiasm has been seriously affected by the situation 
[27]. 

Many college students from childhood to accept the examination education, learning under the strict 
management of parents, teachers, emphasizing rote memorization, independent learning ability is not 
strong, into a more relaxed university learning environment, can not timely self-adjustment, change 
the learning concept and learning methods. 

At present, many students in colleges and universities due to the face of all kinds of pressure, in 
order to cope with the enormous pressure, will weigh the pros and cons, take the rational way of 
skipping classes, or hidden skipping that is the use of class time to do their own opinion of the most 
valuable things, or explicit skipping that should be to the class really do not come to listen to the class, 
resulting in a low rate of attendance. 

3.5.2. Analysis of teacher factors. Classroom teaching requires the participation and cooperation of 
both teachers and students, and the teaching level of teachers has a direct impact on student 
attendance. The low teaching level of teachers has a negative impact on the attendance rate of students. 

Some teachers have been using the old version of the textbook, the teaching content is old, 
monotonous, irrational structure, seriously out of touch with the social practice, and seriously out of 
touch with the students' future work, the students think that there is no practical value in learning 
these outdated theories, which seriously affects the students' motivation to learn. 

Many teachers talk to the end, students passively accept, lack of interaction between students and 
teachers, do not inspire students to think, guide students to think. Students are completely passive in 
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listening to the lessons, and feel that this teaching method makes them suffer, and thus they are often 
unwilling to come to the lessons and skip the lessons. Some teachers often do not prepare their lessons 
carefully, do not explain key points and difϐiculties, do not ask questions for students to think about, 
do not pay attention to classroom discipline, do not pay attention to classroom management, and 
encourage students' truanting behavior. 

3.5.3. Analysis of school factors. Although many universities emphasize that the school is a talent 
training institution and that teaching is the central work of the school and the primary academic 
responsibility of the teachers, in practice, the level and quality of teaching are lightly regarded, and the 
central position of teaching is not well implemented. 

Many universities in the curriculum of the theoretical courses are too much, experimental courses 
and internship courses are too little, professional courses and social practice is seriously out of touch 
with the problem. This not only aggravates the normal learning burden of students, but also seriously 
affects the quality of teaching and learning, resulting in students feeling too much pressure to learn 
the course and a decline in the attendance rate. 

University course grades are mainly based on the results of the written test at the end of the course, 
and the written test focuses on the examination of memorized knowledge, so students can get 
satisfactory scores as long as they study suddenly for a few days, which makes most of the students 
improve their course grades by improving their written test scores through speculation, and they think 
that there is no need to attend the lectures, which aggravates the skipping behavior of the students. 

4. Multiple linear regression analysis 

Univariate linear regression limits the independent variable affecting a variable to a single variable, 
but this is not easy to do in most practical problems, and thus the application of correlation statistical 
analysis to solve practical problems usually requires the use of a mathematical model with a more 
comprehensive coverage, in which the effects of two or more explanatory variables are estimated 
separately within the model, which is the main mathematical idea of multivariate statistics. 

4.1. Multiple linear regression correlation theory 

Let y   be a random variable that can be observed and recorded, and it is obviously inϐluenced by 
1m   a non-random factor 1 2 1, , , mx x x   and a random factor  . There is a relationship between the 

non-random, random factor and y   based on mathematical and statistical theory, if y   and 
1 2 1, , , mx x x   have the following linearly related relationship equation: 

 0 1 1 2 2 1 1m my x x x           (1) 

Where: 0 1 2 1, , , , m      is the coefϐicient of the independent variable. The   mean is zero and 
the variance is 2 0   . It is usually assumed  2~ 0,N   . That the above model is a multiple 
regression model, where y  is the dependent variable and 1 2 1, , , mx x x   is the independent variable. 

We ϐirst need to make reasonable parameter estimates for the unknown coefϐicients 
0 1 2 1, , , , m      , so we need to make ( )n n p   observations of them ϐirst and record them, thus 

obtaining n  sets of data: 

  
1 2 1
, , , ; ( 1, 2, , )

mi i i ix x x y i n


   (2) 

They should satisfy 0 1 1 2 2 1 1m my x x x          , i.e., have: 



PREDICTION OF STUDENT ATTENDANCE AND ITS SCHEDULING 5773 

 

 

0 1 1 2 2 1 1 1

0 1 21 2 22 1 2 1 2

0 1 1 2 2 1 1

:

m m

m m

n n m nm n

y x x x

y x x x

y x x x

    
    

    

 

 

 

     
      


      







 (3) 

where 1 2, , , n    are independent of each other and obey a  20,N  -distribution. 
Let: 

 

1,1 1, 11 0 0

2,1 2, 12 1 1

,1 , 1 11 1 1

1,

1,
, , ,

1,

m

m

n n mn m nn m nn m

x xy

x xy
Y X

x xy

 
 

 

 





   

      
      
         
      
      

      





  



 (4) 

Then the system of multivariate equations can be abbreviated to the following form: 

  2~ 0, n

Y X

N I

 

 

 



 (5) 

where Y  is the observed value and X  is the variable observation matrix, which are recorded from 
the previous data observations, while X   is assumed to be the variable matrix with full rank of 
columns, i.e., ( )r X m . where   is the column vector of the unknown parameter to be estimated. 
E   is the column vector of random errors that cannot be effectively observed and recorded. The 
mathematical formula obtained above is the expression of the matrix of the multiple linear regression 
model and is denoted as  2, , nY X I  . 

The central problems to be solved for the above linear model  2, , nY X I   are [28]: 
1) Effective estimation of parameters   and 2  to establish the linkage equation between y  and 

1 2 1, , , mx x x  . 
2) The assumptions of the proposed linear model and the assumptions of parameter    can be 
effectively tested. 
3) Reasonable prediction of the dependent variable y  is made, while the independent variables are 
effectively controlled and recorded. 

4.2. Estimation of coefficients for multiple linear regression 

As in the case of simple regression models, the common estimation of the linear coefϐicient 
0 1 2 1, , , , m      in complex models is still the least squares method [29], denoted as: 

    2

0 1 0 1 1 2 2
1

, , ,
N

k i i i k ki
i

Q y x x x      


        (6) 

Find its minimum value at point  0 1
ˆ ˆ ˆ, , , k   , i.e: 

    
0 1

0 1 0 1
, , ,

ˆ ˆ ˆ, , , min , , ,
k

k kQ Q
  

     


   (7) 

Then 0 1
ˆ ˆ ˆ, , , k    is the least squares estimate of 0 1, , , k   . 

The linear equation for 0 1
ˆ ˆ ˆ, , , k    is given by the necessary condition for the differential method 

for the extremum: 

  2

0 1 1 2 2
1

0( 0,1, , )
N

i i i k ki
ij

y x x x j k   
 


      

     (8) 

The solution of the Solve this equation and represent it as a matrix: 
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   1ˆ T TX X X Y


  (9) 

where:  0 1
ˆ , , ,

T

k      and TX X  is required to be invertible. 
In this way, the empirical regression equation is obtained as: 

 0 1 1 2 2
ˆ ˆ ˆ ˆˆ k ky x x x         (10) 

As with the simple regression model, Equation 2  can be estimated, noting: 

    2

0 1
1

ˆ ˆ ˆˆ , , ,
n

E i i k
i

S y y Q   


     (11) 

Then the unbiased estimate of 2  is: 

 
 

2 1

ˆ
ˆ

1 1

n

i i
iE

y y
S

n k n k
 


 

   

  (12) 

4.3. Significance test of multiple linear regression 

As in the case of one-dimensionality, the signiϐicance of the empirical equation requires a signiϐicance 
test for the existence of a linear relationship between y  and ix . Similar to the one-dimensional case, 
the original hypotheses can be formulated 0 0: 0H    , 1 1, , 0k    . Common statistics used to 
measure the goodness of ϐit between the empirical regression equation and the observed quantities 
are the compound correlation coefϐicient R  and the goodness-of-ϐit coefϐicient, where: 

 2,
e e

U U
R R

U Q U Q
 

 
 (13) 

4.4. Prediction by multiple linear regression 

In multiple linear regression analysis, when the variance of the regression equation 
0 1 1 2 2

ˆ ˆ ˆ ˆˆ k ky x x x         is statistically signiϐicant for the test, the prediction of the value of the 
dependent variable y  can be achieved relatively easily by the variance of the regression equation in 
a similar way as in the case of linear regression with the same element. 

First assume that the prediction point is  0 01 02 0, , ,
T

kx x x x  , then: 

 
0 0 1 01 2 02 0

ˆ ˆ ˆ ˆ
k ky x x x         (14) 

It's right: 

  0 0 1 01 2 02 0k kE y x x x         (15) 

The point estimate is also the right one: 

   2
0 0 1 01 2 02 0 0 0 ~ 0,k ky x x x N             (16) 

Of the point estimate. And the statistics can be proved: 

 0 0
*

ˆ
~ ( 1)

ˆ
y y

t t n p



    (17) 

Among them: 

   *2
0 0

1 1

1
ˆ , 1

1

p p

i i j j ij
i i

SSE
x x x x c

n p n


 

      
    (18) 
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1

1
( 1, 2, , )

n

i ki
k

x x i p
n 

    (19) 

Thus, the marginal error of the point prediction is 1
2

ˆ( 1)at n p     , i.e., the interval prediction at 

0x  is: 

 * *
0

1 1
2 2

ˆ ˆ ˆ( 1) ( 1)y t n p t n p  


 
        

 
 (20) 

To wit: 

 *
0

1 1
2 2

ˆ ˆ ˆ( 1) ( 1) 1p y t n p t n p   
 

 
          

 
 (21) 

When n  is larger and 0 ( 1, 2, , )i ix x i p   , 1   can be taken to simplify the calculation. 

5. Analysis of factors affecting school attendance and multiple regression 
prediction 

5.1. Correlation analysis of factors affecting attendance at classes 

Selected data on school administration, classroom teachers, and students were collected for 
correlation analysis in college B. Factors affecting class attendance were analyzed through the one-
way analysis method, and the time span of the information included three semesters from 2022 to 
2023. 

5.1.1. Gender of students. Table 5 shows the correlation analysis between attendance rate and 
students' gender. From Table 5, it can be seen that the gender of the students has a greater effect on 
the attendance rate (P<0.001), and the attendance rate of female students (64.29%) is signiϐicantly 
higher than that of male students (59.24%), which is a signiϐicant difference. This may be determined 
by the gender difference between men and women, where women are generally more patient and 
responsible, while male university students are generally more active. 

Table 5. The correlation between the attendance and the gender of students 

Gender Sample size Average attendance 

Male 498 59.24% 

Female 1036 64.29% 

 F=126.921 P<0.001 

5.1.2. Teachers in the classroom. Table 6 shows the correlation analysis between the attendance rate 
and the title of the instructor teaching the course. Teacher title had a signiϐicant effect on the 
attendance rate (p<0.001), and the attendance rate of face-to-face courses for teachers with no title 
(59.43%) was signiϐicantly lower than that of teachers who had earned the title. A t-test analysis of the 
differences revealed that this difference existed between teachers with and without titles, while there 
was no signiϐicant difference between the means of the attendance rates of courses among teachers 
with different titles, i.e., the level of title did not have a signiϐicant effect on the attendance rate 
(P>0.05). 

Teachers with titles are mostly on-campus full-time teachers and off-campus college teachers with 
teaching experience and work experience as well as in-service personnel from enterprises, who are 
responsible and reputable in general. The non-titled personnel are mostly graduate students and new 
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teachers, young and inexperienced in teaching, not too familiar with the content of the textbook, 
coupled with the fact that graduate students mainly aim to make money, lack of professionalism and 
dedication, and their own studies are heavy and their energy is limited. It is inevitable that there are 
differences in the quality of teaching between the two. 

Table 6. The correlation analysis between attendance and teacher's title 

Title Sample size Average attendance 

Senior 266 67.21% 

Deputy senior 1935 64.33% 

Intermediate 7498 64.47% 

None 6474 59.43% 

 F=63.125 P<0.001 

The data in Table 7 shows the correlation analysis between the attendance rate and the nature of 
the instructor teaching the course, and there is a signiϐicant difference between the attendance rates 
of instructors of different natures (p<0.001). The mean attendance rate of face-to-face courses for full-
time and permanent faculty was greater than 65%, which was signiϐicantly higher than that of part-
time faculty (60.43%). This is mainly due to the fact that full-time and permanent faculty have a sense 
of job identity and career, and operate teaching as a lifelong business. Part-time teachers, on the other 
hand, mainly consider their own interests and are mostly short-term earners, and are obviously 
lacking in sense of enterprise and responsibility. 
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Table 7. The correlation between attendance and the teacher types 

Types Sample size Average attendance 

Full-time 5076 65.53% 

Tenured 1261 65.12% 

Part-time 9977 60.43% 

 F=97.544 P<0.001 

5.1.3. School management. Table 8 shows the correlation analysis between the attendance rate and 
semester order. It can be seen that semester sequence has a signiϐicant effect on attendance (p<0.001), 
with an upward trend in attendance in face-to-face tutoring courses from fall 2022 to fall 2023 
semester, with an average increase of nearly twenty percentage points in attendance over the three 
semesters. 

This is largely related to the emphasis and increased management of class attendance at University 
B in recent years. Since 2022, University B has implemented a random inspection system for class 
attendance rates, and since the fall semester of 2022, it has fully implemented the "daily reporting 
system for class attendance rates" and "weekly reporting system for disciplinary violations", and since 
the spring of 2023, it has been supplemented by a classroom teaching questionnaire survey, and the 
results of the inspection have been incorporated into the "Regulations on the Handling of Teaching 
Accidents", which are linked to the appointment and evaluation of teachers' professional titles, as well 
as the assessment management of tutors and colleges, and the teaching management system has been 
increasingly improved. In the fall semester of 2023, University B began to implement the uniϐied 
management of public courses and the small class teaching system for language and art courses again, 
and the management of course teaching was reϐined. This shows that the emphasis on face-to-face 
tutorial teaching and the establishment and improvement of the system are the cornerstones of 
improving attendance and teaching quality. 

Table 8. Correlation analysis of attendance and semester order 

Semester Sample size Average attendance 

2022 fall 4231 51.32% 

2022 spring 6373 62.91% 

2023fall 6048 69.72% 

 F=873.339 P<0.001 

5.2. Multiple regression-based prediction of class attendance rates 

From this previous analysis, it is easy to ϐind that the factors affecting student attendance can be mainly 
categorized into three levels: students, teachers and schools. Therefore, in this section, these three 
variables will be used to establish a multiple regression model in order to predict the student 
attendance rate, which is convenient for teaching and researchers to carry out scheduling optimization. 

5.2.1. Research ideas. In the study of the prediction of class attendance rate, a multiple linear 
regression prediction model was established based on the data of University B, with the dependent 
variable of the model being the attendance rate (A) and the independent variable being the potential 
inϐluencing factors at the three levels extracted above, namely, student quality index 1y  (weighted by 
learning interest, academic level, stress management, learning goals, etc.), teacher level 2y  (weighted 
by academic level, teaching innovation and teaching interaction), school management 3y  
(considering the degree of teaching attention, curriculum setting, assessment methods, etc.). Grabbing 
the daily attendance rate of three semesters of University B from 2022 to 2023 as well as the related 
data of students, teachers and school administration, the Matlab software was used to calculate the 
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values of 1y , 2y  and 3y  of the three independent variables, analyze the correlation between A and 
1y , 2y  and 3y , and if the correlation is valid, the linear regression was used to derive the prediction 

model. 

5.2.2. Analyze the correlation between attendance (A) and 1y  , 2y  , 3y  . Using Matlab software to 
draw a scatter plot of the attendance rate versus 1y , 2y  and 3y , as shown in Figure 1. It can be seen 
that the attendance rate is roughly in an upward trend with the increase in student quality, teacher 
level and school management performance, and the data points are roughly located on both sides of a 
straight line, which can be subjected to linear regression. 

 

 Fig. 1. The scatter point diagram of attendance 

5.2.3. Modeling multiple linear regression equations. 1y , 2y , 3y  represent the quality of students, 
teacher level and school management level, respectively, A  represents the value of the attendance 
rate, i  ( i  = 0, 1, 2, 3) is the regression coefϐicient, which establishes the linear regression equation 
as: 

 0 1 1 2 2 3 3A y y y        (22) 

5.2.4. Model solving. The ϐirst linear regression was done using the regress function in Matlab to 
determine the coefϐicients of the linear regression equation. The speciϐic data obtained (including 
regression coefϐicients, parameter conϐidence intervals, correlation coefϐicient 2R  , F   values and 
their corresponding probabilities P ) are shown in Table 9. 

From the data in Table 9, the multiple linear regression equation was obtained as: 
1 2 312.5113 0.6239 0.1513 1.2721A y y y    . In addition, Table 2R  shows the correlation coefϐicients, 

F  is the value of the statistic, and P  is the probability corresponding to the statistic. The goodness 
of ϐit of 2R  is 72.98%, and the closer 2R  is to 1 indicates a better ϐit, which means that the ϐirst ϐit is 
unsatisfactory. 
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Table 9. The ϐirst linear regression data 

Regression coefficient Regression coefficient estimation The confidence interval of the regression coefficient 
0  12.5113 [5.3731,19.6755] 
1  0.6239 [0.4629,0.7746] 
2  -0.1513 [-0.5911,0.2979] 
3  1.2721 [0.4369,2.1035] 

2R =0.7298, F =351.043, P =0.000,
2S =344.6321 

The residual analysis is shown in Figure 2. In order to obtain the optimal multiple linear regression 
model, this paper eliminates the anomalies in Fig. 2, and then performs the 2nd ϐitting, and so on, a 
total of 12 times to eliminate the anomalies and then ϐit the operation, and the 13th time, we found 
that there are fewer anomalies, and the increase in the goodness-of-ϐit is not obvious, so we take the 
multiple linear regression equations obtained from the 12th time as the ϐinal solution. The regression 
equation obtained by removing outliers and then regressing is 

1 2 37.821 0.3451 0.0506 0.8641A y y y    . 

 

Fig. 2. Residual difference analysis 

5.2.5. Model testing. In order to better verify the multiple linear regression model established above, 
the attendance rate data of a certain month is selected for prediction, and the prediction results are 
shown in Figure 3. It can be seen that the prediction accuracy of the model is good, the trend of the 
attendance rate matches the actual value, which also shows that the multiple linear regression model 
ϐits the data better, which is conducive to the subsequent optimization of the attendance rate. 
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Fig. 3. The comparison between the estimated value and the observed value 

5.3. Scheduling Optimization Strategies to Improve Attendance Rates 

5.3.1. Implementing rules and regulations to improve enforcement. “No rule is not a circle”, the 
college should formulate rules and regulations speciϐically designed to improve the attendance of 
students, to strengthen the constraints on teachers and students, and once the implementation is 
determined, it must be fully implemented. The teacher's constraints, can be linked to the evaluation of 
excellence, title evaluation. Constraints on students, must do the same, the scale can not be too wide, 
to cause students to pay attention to the students to experience the rigor of the system, do not allow 
students to have a loophole to drill. At the same time, in the implementation of regulations, there 
should be a specialized supervision department to improve the implementation of regulations. 

5.3.2. Reasonable distribution of work and improvement of counselors' quality. At present, most of 
the student work management personnel in colleges and universities have a lot of affairs, high 
pressure, especially in the student management work in the ϐirst line of counselors, the work is 
complicated and miscellaneous, “the following a needle, above a thousand lines,” although the 
counselor to the management of the two ends: the Department of the Department and the Ofϐice of 
Student Affairs. But in practice, as long as any one of the matters related to students, are directly to the 
counselor task, which undoubtedly increased the counselor's work pressure, resulting in day-to-day 
handling of matters occupying most of the time of the counselor's work, so that the communication 
with the students to reduce. Counselors are the teachers who have the most contact with students, and 
the efϐiciency and quality of their work has a direct impact on students. Therefore, in order to improve 
the attendance rate and create an excellent academic style, colleges and universities must reasonably 
allocate the work, clarify the responsibilities, further improve the treatment and status of counselors, 
strengthen the training of counselors, and continuously improve the quality of counselors. 

5.3.3. Strengthening teaching management and improving teaching quality. Attendance rate is 
directly related to the quality of classroom teaching, so teachers must, on the one hand, strictly 
implement the relevant teaching management rules and regulations and realize the attendance system. 
Students are disciplined through ϐlexible roll-calls, such as before, during and after class, full or 
random roll-calls. Through the combination of the examination system and students' attendance, 
students with a high number of absences will be disqualiϐied from the examination strictly according 
to the regulations. On the other hand, we should study and research hard, innovate teaching methods, 
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prepare lessons carefully, teach according to the students' abilities, and strive for high quality and 
efϐiciency in every lesson, so as to continuously improve the teaching efϐiciency and quality of teaching. 

5.3.4. Emphasize ideological education and correct learning attitudes. Comprehensive 
understanding of the situation of students, accurately grasp the ideological dynamics of students, 
ideological education as an entry point, strengthen the concept of discipline, and strive to promote the 
transformation and enhancement of students' ideological awareness, correct students' learning 
attitudes, and really fundamentally solve the problem of low attendance rate. Ideological education 
must be carried out throughout the university career. The ϐirst year focuses on the cultivation of self-
management ability, the ability to cultivate a positive mindset, interpersonal skills, and the ability to 
study and live independently, etc., and mainly carries out education on moral education, discipline, 
safety, sense of belonging, and education on learning and goals. The second year focuses on the 
cultivation of their professional learning ability, basic knowledge acquisition ability and practical 
ability, as well as the sense of innovation, etc., taking into account the characteristics of their majors. 
The third year focuses on internship and employment education to enhance students' internship and 
employment skills and establish a correct concept of internship and employment. 

6. Conclusion 

This study predicted the attendance rate of students in colleges and universities mainly through 
multivariate linear regression. The analysis of the attendance rate of college A revealed that the 
attendance rate of students varies from college to college and the attendance rate decreases gradually 
with the increase of grade. About 44.38% of the students skipped classes for the purpose of self-study 
and the reasons for skipping classes can be attributed to three main levels: students, teachers and 
schools. The attendance rate of female students is higher than that of male students, the attendance 
rate of students is higher in the classrooms of teachers with titles, and it is also found that school 
management helps to increase the attendance rate of students. The regression equation is derived 
through multiple regression analysis, and the prediction result of the attendance rate of this equation 
basically matches the real attendance rate. Through the above analysis, this paper proposes the 
following strategies to optimize the scheduling of class attendance rate: implement rules and 
regulations; easonably allocate work; strengthen teaching management; and pay attention to 
ideological education. 
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