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Abstract

In the past, research have been carried out to study the behaviour of students as it is an 
important topic in psychology. Parents and teachers are concerned about their children's 
actions in class. Learning about students' behaviour in school is essential for teachers for 
their own development and growth of them. A class is composed of students with distinctive 
characteristics and capacities, where a few students are sharp and some are dull. In some 
cases, it becomes inconvenient for the educators to spot who is keeping the pace with them 
and who is falling behind. The proposed approach will allow the students to groom their 
personalities and overcome their shortcomings, and it will offer assistance to the instructor 
to identify which students require more consideration from them. To do that, we chose 
and applied the K-mean Clustering Algorithm. In other words, this research attempts to 
discover homogeneous subgroups inside the information. K means calculation is an iterative 
calculation that tries to tract the dataset into K pre-defined unmistakable non-overlapping 
subgroups (clusters), where each information point has a place as if it were one bunch. It 
tries to make the intra-cluster information focuses as comparable as conceivable, whereas 
also keeping the cluster as diverse (distant) as conceivable.

Keyword: Machine Learning, K-mean Clustering Algorithm, Behaviour Understanding, 
Student Psychology

1.	 Introduction

Child education plays an important role in the progression of any country [1]. In the future, 
they must serve and withhold the country. Thus, it is vital to understand the student’s 
behavior to give them quality education in the best suitable environment, as education is 
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the right of every child [2]. It can only be possible under some expert guidance, which can 
teach them right from wrong, how to overcome their fears, and shortcomings, improve their 
grades, skills, effective learning methods, etc. [3]. A single class is composed of students 
with different characteristics and abilities, where some students are intelligent while some 
are less able. Sometimes it becomes difficult for the teacher to spot which student is picking 
up the pace of the teacher and which is falling behind [4].

It is observed that there is an increase in the number of students in educational institutes 
every year as compared to the previous year. To manage the increasing number of students, 
they are divided into different sections. The sections are formed generally and are not based 
on any particular characteristics of students, because, sometimes, it becomes difficult for 
the teachers to handle the large strength of a different variety of students. Some students 
are shy while some are confident, some are disorderly while some are obedient, and some 
are dull while some are intelligent. There is a difference in the interaction of students with 
other students and teachers as well. So, in this project, a system is designed that predicts 
the behavior of students as given by [5]. For this, firstly a survey was designed containing 
several questions that were filled in both by the students and teachers. In this, students 
with similar characteristics are grouped in one section and a teacher is assigned to them 
according to their behavior. This helped the teachers to make sure that everybody was 
moving along at the same pace while delivering lectures, the school (staff, administration) 
to improve their results, parents to keep an eye on their children’s progress, and also the 
students to groom their personalities and overcome their shortcomings [6].

This research work allows the students to be grouped according to their capabilities, which 
helps the teachers to learn which students require more attention from them. It helps 
both teachers and students to deliver their lectures more effectively and to improve their 
grades and skills, respectively. For this purpose, data was gathered from different schools, 
then students were divided into different categories according to their behavior through 
the application of Machine Learning (ML) techniques. Students with similar behavior 
and attributes were assigned to the same section. Lastly, the teacher whose personality 
matched with those students was made responsible for their teaching. This removed the 
communication barriers between the teacher and students and provided a friendly class 
atmosphere for students to express themselves. Parents also had access to their children’s 
progress reports. Moreover, the school administration had a record of teachers' and 
students’ reports [7]. In section I, Introduction has been discussed. Section II deals with the 
related research while Section III describes the proposed system and section IV results are 
shown.

2.	 Related Work

The research was performed to study the effects of hospitalization on children [8]. The online 
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survey was taken from the parents and its outcome revealed the types of mental pressure 
and diseases faced by the children. The studies also suggested some remedies for these 
types of disorders. Another experiment was conducted in a school to observe the behavior 
of children while evacuating in non-emergency situations without any guidance using the 
Cellular Automata CA model [9]. It was perceived that children in groups were taking longer 
time than those who were walking alone. In the end, they matched the results with their 
simulated results to ensure the correctness and precision of their designed system [10].

Zheng, Jiang and Shen [11] proposed a system that can spot attitudes with low-resolution 
and extreme impediments to help teachers, they can improve their teaching quality. They 
built a large-scale data set. An improved Region-Based Convolutional Neural Network 
(R-CNN) network was presented to discover student behaviour in the real classroom. 
Online Hard Example Mining (OHEM) was used for class imbalance issues. Fan et al. [12] 
describe a system that can remodel the activity occasions of the examinee about signaling 
data obtained by Kinect. It examines the attributes of activity occasions from period and 
recurrence proportions. The misconduct or disobedience of the examinee was also found in 
the studies. They did it by information procurement, pre-preprocessing module, occasion 
distinguishing module, misconduct observing tool, and track record constitute [13].

The research in [14] detects the behavior of the students while doing the class tasks and 
activities by using a round-robin coding strategy, regression tree, and observing students 
with the naked eye [15]. It suggested that if students are looking at the teacher, they are 
on-task. Otherwise, they are off-task. Some of the reasons for off-task behavior are self-
intrusion, peer diversion, natural diversion supplies, strolling, or other self-distractions. 
Singh  [16] diagnosed Attention Deficit Hyperactivity Disorder (ADHD) in children that 
experienced loss of self-control because of cognitive disabilities and unfriendly habitat and 
observed their behavior under different circumstances. It was discovered that the children 
can control themselves if they are not bothered unnecessarily. It was done by grouping 
children into 3 and then interviewing them for one hour with four different female 
researchers. Some questions were also asked by the parents because parental behavior also 
influences children’s behavior [17].

In another method, 51 children ages ranging from 4 to 6 years were interviewed (qualitative 
approach) and asked what happiness is to them and what and who makes them happy 
[18]. The studies show that, not feeling tired or lazy and having positive affiliations, playing, 
learning, writing, drawing, helping their mothers, reading comics, watching TV and sports 
make them happy. Relationships with people in the family, friends, and their toys are also 
a source of happiness for them [19]. Lima et al. [20] discussed causes and remedies for 
childhood depression. They did a qualitative analysis of 180 articles, out of which 25 were 
in their domain. Out of those 25 articles, data was extracted and arranged in compiled form. 
The outcome of the research was based on etiology, diagnosis, prevention, prognosis, and 
treatment [21].
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Safaei and Youzbashi [22] held a correlated comparative study, a multistage method, and 
used SPSS Software version 25.0 for data analysis. Their research included 140 people, out 
of which 80 were girls and 60 were boys, and their ages ranged from 8 to 10 years for the 
contrast of seriousness of the fixation and working memory in children with the obsessive-
compulsive disorder and healthy children. The outcomes indicated that there was a huge 
connection between working memory and habitual issues in girls and boys [23]. The figures 
for mean and Standard Deviation (SD) in youngsters and patients were (177.24+-11.02) 
and (171.11+-8.08) respectively.

Kessels and Heyder [24] inspected the mental convenience of locks engaging in disruptive 
behavior for low-achieving students from an attributional point of view. In their experiment, 
178 ninth-grade students were selected, and targeted the those students, who displayed 
disruptive behavior. They connected multilevel examination while testing for mediation 
effects. It was also discovered that those students were more popular but not liked 
personally. The research also included the comprehension of troublesome behavior in class 
as an endeavor of children showing unsatisfactory results, to inspire face-saving attributions 
and improve their peer status [25]. A taxonomy of the literature review is shown in Figure 
1. Table I shows the previous literature and also discuss their finding and limitation.

Table 1: Comparison table of related Studies

State of the art Approaches	 Findings	 Limitations
Online questionnaire for 	 Parents were instructed to,	 Only suggestions were given 
parents about behaviour of 	 spend time with their children, and	 no algorithm was applied 
children (Jiao et al., 2020).	 develop an interest in music for 
	 mental relief and comfort.
Cellular Automata 	 Grouped children took	 Behaviour of children under 
(Chen et al., 2019).	 more time for evacuation	 guidance was also not 
	 A path with fewer obstacles 	 detected 
	 regardless of distance was chosen	
OHEM combined with R-CNN 	 The proposed system detects more	 Behaviour of Students with 
is used to detect student 	 behaviors with low-resolution	 selected poses was detected 
behaviour (Zheng, Jiang and 	 and severe occlusion and helps 
Shen, 2020).	 teachers to improve teaching quality.	
An approach consists of four 	 Their approach rebuilds the action	 There exists a possibility that 
components data acquisition 	 events of the examinee in terms of	 the input data may comprise 
and pre-processing module 	 gesture and then these	 garbage value. 
event identification module 	 gestures are used to detect 
misbehaviour monitoring engine 	 misbehaviour 
record module (Fan et al., 2016).
51 kids ranging from 4 to 	 55% of children said not feeling	 No objective analysis 
6 years were interviewed 	 lazy or tired is happiness	 was carried out. 
(Izzaty, 2018).		  The sample size was too 
		  small (size=51)
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Multistage cluster sampling 	 Healthy groups had higher	 A very small number of 
method (Safaei and 	 working memory and lesser	 students were taken for tests 
Youzbashi, 2020).	 severity of obsession compared	 and all were of adult age.  
	 to patients	
Multilevel analysis while testing 	 Disruptive behaviour causes	 There is no information that 
for mediation effects 	 a lack of effort instead of	 whether the disruption was 
(Kessels and Heyder, 2020).	 a lack of interest.	 conscious or not.

Figure 1: Taxonomy of child behavior interconnected examinations
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3.	 System Model

The proposed model is supported to clarify the kinds of data that can emerge from a 
thematic approach for analysis that provides simple guidance on the opportunities and 
limitations of such data. The proposed model consists of five stages, as illustrated in 
Figure 2.

Figure 2: Proposed system

A.	 Data Collection

The first stage of the system model is data collection, in which a survey is conducted to 
store initial raw data. We designed diverse kinds of questions for students and asked 
them to rate themselves from 1 to 5. Where 1 was for the lowest and 5 was for the highest 
rank. The collected data is arranged in the form of charts and spreadsheet files, as details 
are presented in Figure 3. The chart contains the following rankings

•	 Blue represents the students who rated themselves with a 1
•	 Red represents the students who rated themselves with a 2
•	 Orange represents the students who rated themselves with a 3
•	 Green represents the students who rated themselves with a 4
•	 Purple represents the students who rated themselves with a 5
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Figure 3: Results compiled by the proposed approach
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B.	 Data Pre-processing

The second step is data preprocessing, in which a large amount of data is extracted and 
filtered. The randomly saved data is converted into usable and understandable sets of 
data. Then transformed it into structured data by storing it in the database.  It is a very 
vital step to generate accurate results. Sometimes, a developer or researcher is tempted 
to skip this step and move to the next but clustering of unstructured data is not a good 
approach. When we have a big amount of data, a lot of data is not required and it should 
be filtered out. For preprocessing the data set, we perform the following steps:

i.	 We prepared a google form and filled it by experts.
ii.	 Data is extracted from google Forms.
iii.	 Data cleaning is performed on extracted data like removing some extra columns.
iv.	 The refine data has 27 rows and 26 columns
v.	 K-mean clustering is applied to clean data
vi.	 By applying the algorithm, we get the results

C.	 Data Clustering 

Data Clustering is the third step. For categorizing, we applied k-means clustering to our 
structured data and, k as a result, we formed different sections of students. We set the 
value of k equal to the number of sections in which we want to divide our students, where 
k is equal to the total number of sections. We used the distance formula to determine the 
Euclidean distance as given in the following equation (i). The equation, ‘d’, represents the 
distance which can handle both ordinal and quantitative values. ‘X’ and ‘Y’ are the two 
coordinates or dimensions. A limit is applied on the dimensions, which is starts from ‘1’ 
and runs till its value riches to ‘p’

d(x,y) = ∑p
i=1 lxi-yi|                    (i)
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Pseudocode for k-means clustering Algorithm:
____________________________________________________________
Inputs:
	 D = {t1, t2…..., tn} 		  // student’s data
	 K 				    //total number of sections
Output:
	 K   				    // k sections of students
//initialization
1.  K-means algorithm:
2. Assign initial or random values for centroids (m1, m1……, mk)
3. For given values of iterations:
4.     Iterate through random values:
5.         Find the mean closest to the value
6.         Assign a value to mean
7.         Update mean
8. Repeat:
9. End

Assign the student each time to the section with which it has a minimum distance until 
convergence is achieved.

Figure 4: Demonstration of K-mean clustering algorithm for performing 
classification
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D.	 Data Classification

The next step is data classification, in which the students with the same characteristics and 
habits are grouped and allotted the same section. Depending on the students’ behavior, 
the most suitable teacher for them was assigned. This impact of the K-mean clustering 
algorithm is shown in Figure 4. This figure explains that there are a number of students. 
Every student has their own habits, characteristics, and behavior. When we applied the 
K-mean clustering algorithm to the students, it is fall in one section. Here we have a value 
of k is 3 so we have 3 sections, which means 3 types of categories for classification. 

E.	 Data Storage

All the machine learning and artificial intelligence algorithms are based on data. Data 
is the lifeline in it and for the prediction of anything this data is used. The fifth and last 
stage is data Storage. All grouped data and information of students and teachers are 
stored in the database.  Once data is collected, it must be stored in some reliable and 
secure database. The database is scalable thus that it can be increased or decreased when 
required.

4.	 Simulation and Results

The algorithm was applied and, as a result, regular subgroups or sections were made 
through the provided information. The algorithm divided the dataset into K pre-defined 
unique non-overlapping subgroups (clusters) where each information point has a place 
as it were one bunch. The following results were obtained after the first attributes were 
divided into 3 subgroups and the algorithm was applied.

In the first subgroup, the attributes considered were regarding the age and gender of 
the students, along with the attributes like students’ analyzing behavior including 
talkativeness, innovation, reserved nature, carefulness, deep thinking skills, stress 
handling, and worrying. While considering all these attributes, k-means clustering 
(keeping k = 3) was applied as illustrated in Figure 5 (a). It divided students into 3 clusters 
(0,1,2) in the ratio [11:6:5]. The figure shows that those students having carefulness and 
deep thinking are less chance of stress and worry.
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Figure 5 (a): k-means clustering (keeping k=3) on attribute set A

The second subgroup had students based on their age, gender and further attributes 
including laziness, confidence, shyness, obedience, punctuality, ability to work in groups, 
following directions while working, and understanding of nature. While considering 
the above-mentioned attributes, the K-means clustering algorithm (keeping k=3) was 
applied, as is illustrated in Figure 5 (b). This resulted in the division of students into 
3 clusters (0,1,2) in the ratio [8:6:8]. When the graph reaches 0, as it gives the highest 
values apart from values that have medium or low points.

Figure 5 (b): k-means clustering (keeping k=3) on attribute set A
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The attributes like age and gender of the students along with behaviors like deep thinking, 
stress handling, laziness, helping nature, worrying, interest in games and their frequent 
question asking were placed in the third subgroup. The k-means clustering algorithm 
(keeping k = 3) was applied by considering all of the above-mentioned attributes as 
illustrated in figure 5 (c). The students were divided into 3 clusters (0,1,2) in ratio [8:11:4]. 
Most of the values in the graph are high when they are away from the center value, which 
is zero. At zero, clusters have low values.

Figure 5 (c): k-means clustering (keeping k=3) on attribute set A

The algorithm was applied and all three sub-groups were merged after obtaining the 
above results. This was done while considering the attributes illustrated in Figure 5 (d). 
The division is made based on the students’ having the same characteristics and behaviors. 
These are then placed in the same sub-group and there are a total of 3 sub-sections. The 
students were divided into 3 clusters (0,1,2) in the ratio [5:6:12]. Most values are running 
in a synchronized way, and the values have similarly high and low points.
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Figure 5 (d): K-means on all three combined

6.	 Conclusion

The previous studies and research carried out in the field of student behavior 
understanding and the required advancements were investigated and discussed. For the 
data collection, an online survey was designed and filled out by students up to class 5, as the 
proposed work mainly focuses on primary level children. K-means clustering algorithm 
was applied to the collected data and the sections of pupils were made based on similar 
characteristics, habits, and behavior. In the future, a new algorithm is being developed 
that will allow us to divide the student population into sections that are proportionally 
even as the current algorithm divides the children into an uneven proportion. Further 
literature review will be enhanced and experiments will be performed for the validation 
of our work.
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