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Abstract 

 

Automated learning behavior analysis of learners is becoming an essential topic in the field of 

education, where effective systems are needed to monitor learning progress and provide 

necessary feedback to instructor activities. teach. Recent advances in the application of computer 

vision allow automatic monitoring of behavior and attention status of learners at different levels, 

from elementary school students to college students. 

The goal of this study is to develop an automated system that allows schools to capture and 

summarize student behavior in the classroom as part of data collection for decision-making. . 

The system records the entire session and determines when students pay attention in the 

classroom, then reports it to the facility. Our experiments show that assessing the behavior of 

learners in the class from the video combined with a number of algorithms brings high accuracy. 
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On that basis, adjust the content and teaching methods suitable for each learner. One of the ways 

to detect student attitudes is through students' gestures and postures in the classroom. 

Key words: students’ behavior; visual attention; face detection; gaze estimation; classification; 

teaching methods. 

1. Introduction 

There are many factors that affect the academic performance of students today. Some of the key 

factors such as dependence on lecturers, teaching methods, training programs, learning 

environment, learning infrastructure and financial issues (McLaughlin, 1996). Another extremely 

important factor is the behavior of the learners. HK. Ning and K. Downing (2011) believe that 

the main constructs of learning behavior, including learning skills, learning attitudes, and 

learning motivation closely related to student learning outcomes. In addition, students' perception 

of the teaching and learning environment affects their learning behavior (Ning and Downing, 

2011). This means that if teachers can grasp the bad attitudes of students, they can adjust their 

teaching methods more appropriately to change students' learning perceptions. To conclude that 

behavior is good or bad for an individual student is not an easy problem to solve, but it must be 

determined by the lecturer who has directly worked in the real environment. Instructors can 

monitor student behavior by observing and asking students questions in class. This process is not 

difficult in a small class, but it is a big challenge for a large class. Developing an effective tool 

can help teachers, administrators and educational administrators to collect data on the behavior 

of students exactly whether they are interested in the lesson or not, without spending too much 

effort. human power. This can assist in devising effective teaching methods and developing 

strategies to support learners. In this way, student performance can be increased and the success 

of the study session. 

2. Previous studies 

Many researchers have commented on the behaviors that influence student performance. Arnold 

L. Glass and Mengxue Kang have shown that students who are distracted by using their 

smartphones to watch videos, play games or text while listening to lectures and taking lecture 

notes are more likely to be affected their long-term memory. In this way, students performed 

worse on exams, even when short-term memory was not affected (Glass and Kang, 2019). 

Students think that they can do many activities in the classroom at the same time, but when using 

smartphones during class, it distracts from the process of acquiring knowledge. When students 

pay more attention in class, there is a higher probability of achieving better results, as stated in 

the book by Dorothy Piontkowski, Robert Calfee (Hale, 2012): 

“Shannon (1942) reported a positive correlation between signaled attention span and student 

achievement.” Evidence that digital devices influence students' attention in the classroom is 

shown in a study by Bernard McCoy (2013). It shows “the belief of the faculty that continuous 
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use Digital technology has hindered students' attention speed and ability to persevere in the face 

of difficult tasks”. 

Additionally, a survey written in the study found that 71% of faculty members think technology 

spoils students' attention. And 64% of those who took part in another survey said that technology 

"distracts students more than it helps them learn". Bernard's research also shows that students 

have also identified learning distractions caused by digital technology. Wei, Wang, and Klausner 

(Wei and Wang, 2012) found that texting during class partly affects students' ability to self-

regulate long-term attention to classroom learning. In an earlier study, Wei and Wang noted that 

students' ability to text and perform other tasks simultaneously in the classroom can become 

routine over time. Such habits can be defined as automatic behaviors triggered by daily repetitive 

consciousnesses (Wei and Wang, 2010). 

System solutions available in the world 

There are several solutions to the proposed system for monitoring student behaviors to assess 

learning outcomes developed by researchers. The first is to assess the progress of the explored 

learners in an environment where there is no quantitative digital input and their uninformed 

abilities are calculated for performance (Raca and Dillenbourgh, 2013). The work has developed 

a system that can monitor classroom attention during a lecture which can lead to two possible 

outcomes: a real-time reporting system or a summary report. The main focus aspects are 

quantification of student body movements and estimation of eye direction. With regard to eye 

direction, there can be three distinct directions: lecturer/projection screen (board), notebook/table 

and chair, and others. The data has been collected and is ready for supervised machine learning. 

However, in this paper, only assumptions and theories about how to deal with student behavior 

are explored in depth. 

Recently, a university school in Hangzhou, China, is using facial recognition to track student 

behavior (Dar, 2018). The technology categorizes students in general based on their range of 

emotions — from disgust to happiness (and a whole host of other emotions). The system also 

checks the faces of all students with the school's database to mark attendance and potentially 

predicts whether students are sick. Unfortunately, the results of most actions have yet to be 

published. 

However, this shows the possibility of using facial recognition technology to help and track 

students. 

Research contributions 

The main contribution of this study is to provide an algorithm referring to appropriate processing 

methods for an automatic system that monitors student behavior, thereby affecting the teaching 

methods of lecturers. The system acts as a data collection and aggregation tool for decision 

making. There are many different patterns of student behavior in the classroom, as mentioned in 
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the previous section; In this study, we focused on identifying where learners have observed over 

time. Our system is designed to monitor existing student behavior by evaluating and applying a 

number of computer vision techniques, such as face recognition, face landmark detection, 

classification face and gaze estimation. 

The combination of estimated positions and gazes is a reliable estimate of the user's estimated 

attention. It allows us to respond in a real-world environment where different classroom layouts 

(special layouts, large areas, etc.) Together with the association algorithm, we used statistical 

inference from previous observations to improve the accuracy of computer vision techniques. 

We also propose a data summarization algorithm to combine and improve the performance of 

these techniques. 

After this study, we will implement a web application to support the trainers and administrators 

to be developed. The web application can participate in the student portal as part of smart 

classroom administration. Videos recorded during a student session will be processed, and then 

the system will automatically perform some computer vision techniques. We visualize the 

analyzed data in the form of graphs and web presentations. Through research, administrators and 

administrators can not only assess the overall situation of all students in the class, but also 

capture details of each student's situation in order to devise strategies to improve learning quality. 

Finally, we evaluated the process of our proposed algorithm to verify its performance. This study 

also included comparisons with other studies. Although the things 

Of Implementation conditions for each method are different, but we have tried to describe our 

system as adaptable to real-life environments. The rest of the paper is arranged as follows. 

Section 3 describes the system design, experimental results and teaching methods analyzed in 

Section 4. Brief conclusions will be discussed finally in Section 5. 

3. Suggestion system 

Our study proposes a student gesture and posture recognition model to be used in the classroom 

with one camera set up in front of the classroom or two cameras set up in the left and right 

corners in front of the class. learn to record video sequences. Figure 2 shows an example of an 

image from a camera placed at the front of the classroom, while figure 3 is an example of a photo 

from the right corner and figure 4 is an example of a photo from the left corner at the front of the 

classroom . 
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Figure 1. Student gesture recognition model 

Students are assumed to be seated in a fixed position for the duration of the lesson, so that the 

student's gestures form a space of movement that includes the upper body, face, and hands. 

 

 

 

 

 

Figure 2. Example of input sequence from right camera 

 

 

 

 

 

 

Figure 3. Example of input sequence from left camera 
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First, the input sequences from the camera are extracted for a certain period of time (In this paper 

we use 30 seconds). We do not use real-time sequencing because student gestures are stable for a 

certain time. Second, the image extracted from the camera is fed into the object detection system.  

3. Experiment and results  

A. Data set 

Related to this paper, we have built a dataset from several classes during lecture. This database 

was built by extracting images from video captured by several fixed-angle cameras in the 

classroom. According to the common postures of a student during a lecture, some postures and 

gestures can be considered the main actions and they have been labeled. After collection, frames 

are extracted from the video at 30-second intervals. Then, the student image extracted from the 

frame is processed by cropping, scaling, and then manual labeling. 

 

 

 

 

 

 

 

Figure 45. Student's Classroom Behavior Dataset 

The obtained data set includes 1102 files divided into 8 classes as “Write”, “Read”, “Raise hand”, 

“Concentrate”, “Use phone”, “Look around”, “Stand”, "Heads-down". The dataset is divided into 

two sets, the training set and the test set with the ratio of 80% and 20% respectively. Thus, the 

“Writing” class has 83 practice samples and 20 test samples, the “Reading” class has 94 practice 

samples and 24 test samples, the “Raise hand” class has 81 practice samples and 20 test samples, 

the “Concentration” class. there are 105 training samples and 26 test samples, “Using Phone” 

class has 130 training samples and 32 test samples, “Standing” class has 60 training samples and 

15 test samples, “Look around” class there are 240 training samples and 60 test samples and the 

“Head Down” class has 90 training samples and 22 test samples 

B. Experimental 

In recent years, deep learning has shown several advantages over other learning methods. In 

particular, Convolution neural networks (Convolutional neural networks) are one of the deep 

structures with the most modern storage results in many different fields. The main components 
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of this network include several convolutional layers, Max-pooling layers, fully connected layers, 

and a soft-max layer for numerical classifiers. In this paper, we build a convolutional neural 

network based on several pre-trained network models whose input is a sequence of 256x256 

images resized from the origin. 

First, we reuse a deep convolutional network based on two previously trained models, VGG16 

and VGG19 (Simonyan and Zisserman, 2014). They were trained on the ImageNet dataset (Deng 

et al, 2009) containing 1.2 million images (Krizhevsky et al, 2012). We then apply 

transformation learning  with some incremental techniques such as rescaling, flipping, cropping, 

rotating and shifting (Wang et al, 2016) to improve overall accuracy and avoid noise. excessive 

data. The learning rate was set to 0.0001 and the network's momentum was 0.9 in our tests. 

Second, this trained model is popped out by freezing the first few layers for subsequent 

classification. As a next step, we use a regularization technique with a dropout rate of 0.2. 

Finally, eight classes are equivalent to eight gestures and postures classified according to the 

soft-max activation function. Our proposed procedure is mentioned as follows: 

Step 1: Create a new model that inherits the pre-trained model. 

Step 2: Fix the first seven layers of the pre-trained model. 

Step 3: Use the weight matrix from the pre-trained model. 

Step 4: Use data augmentation on the new dataset. 

Step 5: Recompile and retrain the model with the target dataset. 

With this configuration, VGG19 has 54,108,744 parameters with 53,848,584 trainable 

parameters and 260,160 untrainable parameters and VGG16 has 48,799,048 parameters with 

48,538,888 trainable parameters and 260,160 parameters cannot be trained. 

Our testing was performed on a system with an Intel Xeon configuration with an 8Gb GeForce 

GTX 1070 GPU and 9.2 CUDA Library. Features of the TensorFlow library selected for our 

convolutional network development. 

C. Result 

Although comparisons with other studies are inappropriate because of different data sets and 

methods, we only show the accuracy of other similar papers to demonstrate that the results are 

valid. It is acceptable to apply a small dataset and compare the results across several approaches. 
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Table 1. Comparison of accuracy of two models 

Method Accuracy 

  

Applied transfer learning with VGG16 88.9% 

  

Applied transfer learning with VGG19 87.3% 

  

 

In our test, our accuracy reached 88.9% in VGG16 and 87.3 in VGG19 compared to Fang test 

[22] reaching 72% and 89.7% Klein result [23] with 20,000 training parameters and more than 

200,000 images. 

 

 

 

 

 

 

 

 

 

Figure 7. Exact curve of training and validation 

Figure 7 shows the loss curves and the accuracy curves. After about 200 iterations, the validation 

loss/accuracy did not change. The results show that VGG16 has higher accuracy than VGG19, 

and both results have lower accuracy than the Klein experiment. The reason why the results are 

not high enough compared to the Klein experiment (Klein, 2017) is because our model uses a 

smaller data set and the quality of image extraction from the camera is still low. 

D. Combination of teaching methods 

From the contribution of identifying students' behavior in the classroom, the lecturer will draw a 

number of teaching methods that affect students' attention in their lectures: 
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Group teaching method: This is one of the most appreciated active teaching methods today. If the 

lecturer can organize well, the group teaching method will contribute to promoting the students' 

positivity, while developing the ability to work in groups, responsibility and communication 

ability of the students. student. 

Problem-solving method: to stimulate students' self-reliance and proactive problem solving. With 

the problem-solving method, the lecturer will introduce cognitive problems where there is a 

contradiction between known and unknown knowledge, orienting students to find solutions. 

Hand-shaped dough method: With this teaching method, students' knowledge is formed through 

experiments. Students are able to research on their own to find answers to the problems posed in 

the lesson by conducting experiments. 

Experimenting, reading, investigating, researching documents, etc. With the given problems, 

students begin to ask questions and hypothesize based on their initial understanding, then 

conduct research experiments, together with discuss and present the results. The hand method of 

kneading dough is evaluated as a positive teaching direction, arousing curiosity and discovery for 

students. 

Besides, the conditions for applying successful teaching methods, lecturers need to go through 

the training process to be able to easily adapt to changes and upgrades in functions as well as 

teaching tasks. mine. Along with that, teachers must be enthusiastic and ready to accept new 

changes in education. The lecturers who directly teach in the classroom must be those who have 

mastered professional knowledge, have pedagogical skills, are skillful in behavior as well as 

proficient in the use of information technology to support the application in the classroom. 

teaching and know how to orient students in accordance with the educational goals and 

curriculum. However, it is also necessary to ensure freedom of perception for students to develop 

thinking and creativity. 

5. Discussion and conclusion 

This study aims to design an automatic system to assist lecturers and the University in 

monitoring student behavior. We focus on student listening behaviors and attention in the 

classroom, specifically in a subject. The system acts as an assistant to the student behavior 

assessment process. We have completed the design of the support system for recording student 

behaviors, progress statistics, and data visualization. From there, offer effective teaching 

methods so that teachers and students can interact and attract students' attention. For the face 

classification task, different learning algorithms have been implemented. In addition, because the 

problem of student behavior monitoring is posed with many strict and strict requirements, it is 

necessary to investigate further. However, with limited devices, there are certain limitations, so 

the accuracy is not high, which will motivate us to carry out further studies. Our first limitation 

includes the lack of tracking of other useful information, such as emotions. More behavioral 
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detection methods, such as facial expressions, body posture, etc., are well suited for the next 

improvement of the system. 

Another issue that we want to investigate more clearly, is the degree of correlation between 

student behaviors and outcomes, and teachers' teaching methods are the key factors leading to 

student behaviors. in the class. This system can be used as the basis for further studies of such 

correlations in different environments. In addition, the current architecture requires a high-cost 

processing system. This is one of the barriers to implementation and practical application. 
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