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 Over recent years, there has been a rise in the number of students completing 

nursery education in Bangladesh. However, in order to achieve a sustainable 

education goal, the dropout rate in education needs to be reduced.  

Therefore, this research worked on providing insights that would help to 

understand the possible causes of dropout from education. Since primary 
education is the starting point for every student, this research has been 

conducted on this part of education. The research used data obtained from  

a European country, Slovenia to use the insights of a developed country.  

The study was conducted using association rule mining where several mining 

rules were generated using the Apriori algorithm. The rules obtained had  
the confidence of 0.95 and support of 0.04. The result showed three major 

rules of dropping out children in nursery education and eventually helps  

to ensure higher education for all children. 
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1. INTRODUCTION 

United Nations Development Program set 17 Global Goals, which is known as Sustainable 

Development Goal (SDG). Quality Education for all girls and boys is one of the major goals in that list which 

asking for ensuring free education until secondary school for all by 2030 [1]. Bangladesh is a developing 

country and the recent rise in the rate of literacy is constantly accelerating the country’s growth  

and prosperity. According to UNESCO, the literacy rate of the population aged 15 to 24 in 2017  

was 92.95% [2]. This is a clear indication of the fact that people are getting aware of the need for education. 

Students of the current generation are willing to complete their tertiary education, which plays a vital role in 

the country’s development. However, most of the students are not to continue their education due to various 

issues. Therefore, works need to be done on ensuring that more students continue their education until  

the tertiary level. In other words, it is important to decrease the dropout rates of nursery education. According 

to the leading newspaper in Bangladesh, the dropout rate was about 18.8% in 2017 [3]. A report by  

the Bangladesh Bureau of Statistics mentioned that the major reasons for students dropping out from  

the primary level were lack of financial support, not interested, doing work to support the family  

and failed examination [4]. 

In order to decrease the dropout rate, it is important to work on the primary level so that the students 

can be motivated to continue their education. However, the reasons for the dropout cannot be ignored  

and any solutions to decrease the dropout rate must address these reasons as well. It is very much clear from 

the different statistics that we have to work on the primary level of education in order to reduce t he dropout 
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rate. Moreover, recent research shows that educational institutions are in the midst of transformation  

and becoming more dependent on information technology (IT) to achieve their organizational missions  

and goals [5]. In fact, artificial intelligence (AI) techniques can be applied in any sector [6-9]. Nowadays 

researchers use AI techniques as well as optimization algorithms in different fields of research [10 -13].  

Al the branches of engineering research now required algorithm design and implementation in order to 

enhance the results [14-18]. Therefore, the implementation of different algorithms or IT related researches 

would be a good option in the education sector too. 

Enrique García et al proposed a model that used data association rule mining to develop web-based 

courses. These rules were later scored by teachers and experts. The results demonstrate that the proposed 

architecture constitutes a good starting point for future investigations in order to generalize the results over 

many course contents [19]. Zanker et. al proposed different strategies to understand user requirements such 

as knowledge and utility-based methods, collaborative filtering, association rule mining as well as hybrid 

variants [20]. Masud Ahmed et. al conducted a study to deduce variables that affect the teacher’s attitude 

towards disabled children in the classroom [21]. Data of 738 teachers working on 293 government primary 

schools were collected. The results indicated that perceived school support for inclusive teaching p ractices 

and a range of demographic variables including previous success in teaching students with disabilities  

and contact with a student with a disability were associated with more positive attitudes of the teachers 

towards inclusive education. Tissera et al presented an experiment made on an ICT educational institute  

in Sri Lanka [22]. A series of data mining tasks are applied to find relationships between subjects  

in the undergraduate syllabus. This provided a considerable amount of insights on the st ructure  

of the curriculum syllabus and thus helped to improve the quality of the education. Romero et al conducted  

a survey on the relevant studies carried out in education [23]. They have described the types of users, types  

of educational environments and the data they provide. In addition, they have explained in their work  

the common tasks in the educational environment that have been resolved through data mining techniques. 

Sun conducted research to understand students learning results [24]. The main idea was to study how  

the learning processes help the student to do a better result and thus provide a better way for the student to 

learn. According to this researches, it is being proved that in order to maintain a sustainable education 

system, the primary dropout needs to be prevented and so the reason for dropping needs to be identified.  

The main objective of this research is to find how different conditions like parents’ financial 

conditions, number of siblings and so on affect the education of the students enrolled in the nursery. In order 

to follow the developed country principle, this research used the data of nursery enrolling students  

in Slovenia. The research wanted to use the insights of a developed country and use them to improve  

the situation in a developing country like Bangladesh. Considering all the works mentioned above we 

decided to use association rule mining in order to deduce the relationships between different factors that 

affected the enrollment of students into a nursery in Slovenia. Later we used this study to propose to provide 

insights by using association rules that will represent the current enrollment situation of the primary 

education students taking into consideration some specific features that play an important role in st udent 

dropout from the primary level of education. 

 

 

2. RESEARCH METHOD 

The dataset used in this paper is the open Nursery dataset by Vladislav Rajkovic et al. in the UCI 

repository [25]. The dataset consists of information on Nursery students in Ljubljana, Slovenia. Here due  

to a huge number of enrollments of nursery students, the nursery dataset was created in order to help  

in prioritizing specific students during the enrollment process. The main criteria that were used in this 

process were the financial standing of the student, family structure or a number of family members  

and profession of parents. Based on the following criteria, the specific students were enrolled in different 

institutions. The fields and the following probable values of the datasets are shown in Table 1. 

 

 

Table 1. Data field and probable values 
Field Name Probable value 

parents usual, pretentious, great_pret 
has_nurs proper, less proper, improper, critical and very critical 

form complete, completed, incomplete, foster 

children 1, 2, 3, more 
housing convenient, less_conv, critical 
finance convenient, inconvenient 
social non-prob, slightly_prob, problematic 

health recommended, priority, not_recom 
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The parent type is defined as parent, information of the child has nursery or specific place  

as has_nurs, form of the family as form, no of children in the family as children, housing condition as 

housing, financial condition of the family as financial, social condition of the family as social and finally 

health condition of the family as health. The rule mining steps are shown in Figure 1. There were three major 

steps the pre-processing of the dataset, the tuple conversion of the data and applying the Apriori algorithm.  

The steps are discussing next. 
 
 

 
 

Figure 1. Rule mining steps 

 

 

2.1.  Pre-processing dataset 

The dataset present in the repository was in the data format. That data was first processed using 

Microsoft Excel to convert to .csv format. The .csv file was first loaded using the Python library pandas.  

The existing data was in the form of data frames. The data frame then converted into a list using Python 

Library. The snippet converted each data in a specific column and converted the column values in a list.  

This gives each row translational value, set of values that can act as a set of items. This allows the association 

rule mining to be carried out in the Nursery dataset. 

 

2.2.  Tuple conversion to lists 

The mining process started using a collected separate python class that is transactions.  

The transaction class provides the functionalities of converting each set of tuples into lists.  

Evaluating support, confidence and lift from the dataset thus provided . The generated .csv file is first loaded 

with pandas (python library). Then an empty list known as transactions is initialized . 

 

2.3.  Applying the apriori algorithm 

The Apriori algorithm discovers the frequent itemsets from a very large database through a series  

of iterations. In this research, the .csv file is traversed for all the 9410 sets of items. The “rules” function  

from the Apriori class is then used to generate some association rules with minimum support of 0.04, 

minimum confidence of 0.95, the minimum lift of 3 and minimum rule length of 2. 

 

 

3. RESULTS AND DISCUSSION 

Using the rules above, the selected itemset was then evaluated with respect to support.  

Here, a  pattern of support with respect to itemset is obtained by generating a bar graph as shown in Figure 2.  

The number of rules generated from the algorithm was originally 12. Here each rule is represented  

as a frozen set. Here each frozen set represents a list of items. The basic number of rules obtained after 

implementing the program for a min_support=0.01 and min_confidence=0.2 was 455. Almost all  

the obtained item sets had poor confidence value. As a result, the number of rules was shortened by 

improving the min_confidence to 0.95 and min_support for 0.04.  

Pre-Process Dataset 

Tuple Conversion to Lists 

Evaluate Dataset 

Apply Apriori Algorithm 

Generate Rules 

Select Most Appropiate 

Rules 
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The rules were again plotted with respect to confidence as shown in Figure 3. The bar graph was 

obtained with respect to confidentiality. The bar graph provides a detailed illustration of item set with respect 

to confidentiality. Here we see, the confidence of each itemset is close to each other, as a result, it can be 

concluded that each itemset is viable for our problem at hand. 
 
 

 
 

Figure 2. Selected itemset with respect to support 
 
 

 
 

Figure 3. Selected itemset with respect to confidentiality 
 
 

From all the itemset at hand, finally, three itemsets were obtained and considered as most viable  

and important. The following rules were selected from all the rules:  
 

Proper nursery ʌ gret_pret ->convenient (housing)      (Rule 1) 

Proper nursery ʌ inconv(finance) ->gret_pret (parents)     (Rule 2) 

Proper nursery ʌ great_pret -> priority(health)       (Rule 3) 
 

Rule 1 provides us that children having proper nursery rooms and having great  pretentious parents 

also have convenient housing. This proves the items pretentious parents, nursery and housing are of prime 

importance for children's upbringing. Rule 2 describes, children having a proper nursery but having 

inconvenient financial status also have a pretentious mentality in parents. Rule 3 gives us, having the proper 

nursery of children and having pretentious parents have a priority health condition. 

The results also provide us with an indication that conditions from the three rules, main ly convenient 

housing, convenient finance and health priority are the most important factors for the proper upbringing  

of children. This strong statement is validated by the research results as well. The association rules in this 

research can later be used to provide much more depth in students, how to manage the environment around 

them, more insights about the present condition of the students and their educational conditions.  

Moreover, in the case of education in Bangladesh, the research can be extended into more association rules 

that can provide us the enrollment condition of students in primary education and obtain the dropout rates.  
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By doing this research, the specific features that affect student dropouts from primary education are 

identified. The rules associated with our research are just a  few that affect the present condition in  

the education sector. The research shows the way to discover more factors by extending among students, 

mainly through studying the different demography, different cultures and finding common ground. 

 

 

4. CONCLUSION 

The rules generated from this research hints that parenting a child in developing countries needs 

several factors such as proper nursery rooms for children, pretentious behavior in parents and health 

prioritizing. Sustainable education can be delivered in a developing country like Bangladesh by ensuring 

these facilities. In this research, it is being proved that convenient or proper housing for children is achieved 

if a  separate nursery for children can be maintained. Moreover, the research shows that even with proper 

nursery and inconvenient finance great pretentious behaviors in parents exist. Sometimes money is not 

necessary to carry out the proper upbringing of children. Finally, the researchers predict that with  proper 

nursery and with great pretentious behavior in parents priority health status in children can be achieved which 

is a positive sign for child health as well as achieve a sustainable education goal. 
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