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Abstract: At present, the education systems mostly depend on the Web system. This Web plays vital role in 

guiding the students in their higher education and to carry out their activities depending on their skill sets and 

knowledge interest by evaluation and proper organization. As of now the major problem to the students is to 

take right decision in their higher education and in employability. Web provides early prediction of 

employability and higher education to the student’s thus proper decision can be made. In order to predict the 

employability and higher study ability of under graduate students, this proposed work combines data mining 

techniques like decision tree and Fuzzy logic. This proposed work finds the best suited algorithm to resolve the 

problems in existing paper by analyzing it completely. Certain parameters are included with the data set to 

provide solution that includes academic performance, socioeconomic conditions and some skill set parameters. 

This proposed work is termed as FLD (fuzzy logic decision tree) that identifies the solution for students in 

employability and higher education. 
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1. INTRO DUCTIO N 

Nowadays the education system experiences the most 

transforming features which led to the development 

of multiple researches based on the data mining 

techniques. The information gathered from the 

educational environment is used for developing the 

methods to perform the discovering process called the 

Educational Data Mining. Other techniques used 

along the educational Data Mining are Decision Trees 

[2], Neural Networks [3], Naïve Bayes[4], K- Nearest 

neighbor [5], and many others techniques. 

In order to improvise and to provide higher education, 

each and every university and institution must analyse 

the higher study ability and employability. The 

database management became a great issue with 

respect to the increase in number of colleges. The 

students skill set analysis process has found to be the 

greatest issue of colleges and universities. And so they 

established different teaching methods. Depending on 

the students skill set, the data mining techniques can 

be implemented that are more suitable for them, is the 

sole purpose of this approach. The data obtainted from 

the previous step is used in the student curriculum to 

improve their talents. My research is based on certain 

algorithms such as Decision Tree, Link Analysis and 

Decision Forest [6][7] and some other data mining 

techniques.  

The student record consists of the data enrolled in 

their respective courses from the academic years 2014 

to 2016. And the research includes the following 

result: 

(1) Depending on the student’s interest and the 

skill set, the most appropriate course is 

provided; 

(2) The most applicable suggestion is given to the 

students; 

(3) Suggestions based on the employment ability. 

The primary aim of this proposed system is to 

predict the suitable role. By introducing the data 

mining techniques, the academic students can 

analyse their employment ability. The sole purpose 

of this proposed system is to analyse course 

demand and to determine the student’s skill set. 
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 Using the concepts of decision tree, 

highly relevant role to the student is 

selected and their factors are effectively 

known. 

 To check whether tools and techniques of 

data mining can simplify the analysed 

course. 

 To experiment the factors and dropouts 

rate in education.  

 And to establish the efficiency of the 

proposed system that it can provide good 

results than any other existing systems. 

       The effects of independent features influencing 

the course selection and employment ability effects 

are studied to know the strength of relationship. This 

helps to provide report to the students regarding the 

most relevant and interested courses. 

2.  Problem definition 

In many educational systems improvising techniques 

were performed by analyzing the student’s course 

preference. The educational institutes perform certain 

measures to identify the students matching course and 

its related factors by using the statistical analysis tool. 

But rarely, researches have been carried out in finding 

the employment skill sets. The reason behind this few 

research is that drastic change of trend in each and 

every year. A well-defined tool should be used 

because the factors may also depend on the market 

demand and placement availability. Hence iterative 

and adaptive data access methods are derived. 

The roles involved in the skills have to be predicted 

along with its highest attribute. The students attribute 

roles are detected with highest accuracy that helps the 

management and also the students to choose their 

suitable action. Inorder to plan properly or to take 

decision to scale down regarding the unexpected 

dropouts and to understand the problems in elaborated 

way, the report and analysis on irrelevant roles and the 

highest demanded is used. Already existed study 

handled the dropout detection based on the 

questionnaires but not on the missing data. This 

system also the suitable role for the students, on 

certain conditions answers to some questions may not 

be available. So this system must work on the missing 

data [8]. 

Not only were the statistical tools used, but also the 

standard techniques and algorithms so as to provide 

the accurate results for the above mentioned problem. 

 

1.    PROPOSED SYSTEM 

By knowing the best suited role for each and every 

student, the respective institute could drastically 

improve their percentage of success. Depending on 

the students skill set and interest, related training can 

be provided. A survey is been conducted on 200 

students of composite sample depending on certain 

undergraduate courses namely BCom,  BSC., BCA., 

and BBM streams and certain integrated courses like 

computer science /commerce with computer 

application (CA)/ Maths with CA of Bharathiar 

University. This interview on different graduates 

provides the best suited skill role and the factors 

involved in it. The current paper deals with the 

classification of multiple factors which analyse the 

employment ability causes. This process of analyzing 

is categorized under the process of knowledge 

discovery and data mining. Based on the information 

obtainted from this process, the students can increase 

their success ratio in interviews and the management 

can improve their training methods to the students. 

An algorithm called FLD (Fuzzy logic based 

Decision Tree) algorithm have been used in order to 

perform the above activity. Initially, a set of rules are 

built incrementally and finally the best rule is selected 

in the FLD algorithm. The proposed FLD algorithm 

provides an unordered rule set by which drastic 

improvement in predicting the accuracy is done. The 

identified classification case is found with all of its 

applicable rules and helps in the priority calculation. 

The intractability of rule sets and their predictive 

accuracy are improved at last. 

Advantages: 

 The issues of over-fit the training data is 

resolved. 

 More than the existing system, FLD used in 

this proposed system provides better 

accuracy. 

 The problem aroused due  the missing 

values were resolved 

 The priority based rule selection is 

performed 
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3.1 Process Involved in the FLD: 

a) Data collection 

Using structured Questionnaire on personal 

discussion with the college students, the data was 

prepared. These questionnaires were developed based 

on the theoretical and empirical grounds of student’s 

skills and their employment options. And also 

included certain Educational features like student 

group in 12
th

 standard and their percentage, course 

studying, personal details like age, gender, location, 

parents’ income and some other attributes. These are 

the data collected from undergraduates of streams 

like BSC, BCom, BCA and BBM streams. As this 

process of collection and storage of these data were 

made initially. 

 

 

b) Data Selection and Transformation 

The missing value is detected and the data was 

collected in the initial step of FLD process, then these 

data were prepared to incorporate the Fuzzy-Rough 

Feature Selection (FRFS) technique. The quality and 

suitability of data is measured in data preprocessing 

method, which then the FRFS technique is applied. 

The preprocessed data are altered depending on the 

tools and techniques used. The process of finding the 

missing values are done by filtering the database 

irrelevant attributes. Based on the numeric parameter 

percentage of the college students, a categorical value 

is developed. 

c) Data Clustering: 

Different data clusters are developed by the 

segmentation of data after the process of data 

transformation which depends on different groups 

i.e., same features. This process of data grouping is 

performed by applying FLAME clustering technique 

which clusters data by membership. Accuracy 

improvement and the data collection period 

segmentation are the main purpose of this process this 

is because the academic details experience dynamic 

changes for each year. 

The whole dataset is used to divide the data into n 

number of clusters using the given formula. 

C =  seg(Dk) 

 

Here D is the collected data and n is the total 

tuples in D. Thus each duple are checked and groups 

are created according to the year. And these groups 

are further subdivided by using the FLAME 

clustering algorithm finally 

d) Decision process  

Using many other algorithms of tic features, a new 

decision tree algorithm was developed in the system. 

The original paper does not provide solution to the 

combinational optimization problem, which is dealt 

in this current paper. This led to the development of 

new algorithm which is the combination of fuzzy and 

C5 decision tree together called Fuzzy Logic 

Decision tree algorithm. This system involves in an 

iteration method that enhances the efficiency and 

accuracy. The major objective of this system is to 

reduce the decision process training complexity. 

An accurate FLD training method is developed by 

incorporating the concepts of the FLD’s frequent 

items and the rules. Let us consider a data set D 

which is the labeled structure, a test case T, a 

frequency and the rule threshold. Each class of D is 

estimated by FLD, exploiting the novel approaches 

and IBE is the novel iterative fusion classifier. 

Whenever a classification of new test case T is 

executed, set of eligible items were selected on-the-

fly and it been evaluated. Disk-based compact data 

representation is used by the FLD for data storage 

this is because this way of representation provides 

effective pattern retrieval. 

The most important process incorporated in this 

proposed study is given below 

 Along with the rule creation the 

detection of initial frequency and 

dataset collection is performed. 

 Training phase 

 Test Phase 

A detailed description of FLD is performed in this 

section. It also includes the presentation of FLD 

training phase in elaboration. The basics of statistical 

evaluation process is been used in the test phase of 

FLD. Recommendation of further process for the 

student’s is performed by this module. At last, the 

employment option to the student on different studies 

and jobs are provided using the eligibility criteria that 

is calculated. 
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2. PERFO RMANCE ANALYSIS AND CO MPARISO N 

a) Dataset 

The experiment is conducted based on the 200 real 

world data i.e., students data as the input by using the 

following questionnaire. 

 

Fields Options 

Gender (Male, Female) 

Age - 

Fathers Education 

(FE)  

(Secondary, Senior 

secondary, Graduate, 

Postgraduate), 

Mothers Education 

(ME) 

(Secondary, Senior 

secondary, Graduate, 

Postgraduate), 

Father’s and 

Mother’s 

Occupation(FO, MO) 

(Government job, Private 

job, Business, Others) 

family Income FI LIG Low income Group i. 

e. less than 2 lac per 

annum) MIG i. e. Middle 

income group, (2 to less 

than 4 lacs per annum), 

HIG High Income Group( 

4 lacs to 6 lacs per annum), 

VHIG Very High Income 

Group(more than 6 lacs per 

annum), where 1 lac is 

equivalent to 100000 

Loan(Education 

Loan) 

Yes, No 

Students from (Area) Metro, City, Village 

                   

               Table 1. dataset attributes  

The present chapter majorly focuses on interpretation 

and analysis of data by statistical tools and data 

mining techniques. But the table 1 of dataset 

attributes described the data gathering’s baseline. In 

order to provide the suitability in weka, the collected 

data were compiled into the .arff format. The tools 

used to explain the proposed work in an interactive 

way is C# and .net. The study of factors that involves 

student’s skill analysis for employment ability and 

higher education were analysed by applying the 

classifications of data mining techniques after the 

measure analysis of data quality. 

After proper collection of data, scrutinization and 

transformation is performed using suitable measures. 

In order to predict student’s dropout rates and causes 

decision tree approach and data mining approaches 

were enforced in the early stage of their study either 

before or after completion of their first year of study 

program. The implementation of classification tool is 

performed by the tools of WEKA. Inspite of multiple 

classifiers available in WEKA, this study utilizes only 

FLD technique. The ranking method is carried out on 

the attributes by their significance using the gained 

information called as attribute important analysis. 

Frequency analysis incorporating the Best 

Discriminate factor analysis was used to rank and 

select the attributes that are mostly recommended and 

are highly suitable role. The process also performs 

the detection in finding the  drop out course and its 

factor. 

  

b) ID3 (Iterative Dichotomizer 3) 

The algorithm invented by J. Ross Quinlan in the year 

of 1979 is termed as Iterative Dichotomizer 3 or ID3. 

The information theory invented in the year of 1948 

was used to build the decision tree. This theory builds 

the decision tree in a top down approach, without 

backtracking. The best attribute can be selected using 

the Information Gain.  .It is the uncertainty measure 

of source message and their value ranges from 0 to 1. 

Let’s consider the entropy value as 1, then the dataset 

is considered as homogenous.   ID3 calculates the 

Gain of all attributes is been calculated by ID3 and 

finally the one with highest gain value is preferred. 

Implementation of ID3 Algorithm 

Step 1: Entropy classification is computed 

Step 2: By using the classification attribute, each 

attribute’s information gain is calculated. 

Step 3: The highest information gain value of the 

attribute is chosen 

Step 4: Further the future calculation is carried by 

eliminating the node attribute. 

Step 5: Until all the attributes have been used, the 

step 2-4 are continued repeatedly. 

The tools of Weka are used to conduct the 

experiments. Then apply ID3 only on the selected 

features set is then applied with ID3 only inorder to 
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record the overall accuracy by 10-fold cross-

validation. 

4.1 Results for ID3: 83%  accurate and 3 seconds 

processing time 

a) FLD (Fuzzy Logic Decision Tree) 

The fuzzy logic and decision tree algorithms are the 

certain algorithms which are incorporated in the FLD 

algorithm as stated above. The extension of C4.5 is 

C5, which is the newly available algorithm under the 

topic of decision tree algorithm. 

 

Implementation of FLD Algorithm 

Step 1: Generation of base conditions like: 

a) Test is performed and the training data’s and 

rule set were obtainted inorder to support 

from the training phase FLD model 

b) Get Threshold (maximum value) should be 

obtainted. 

c) The threshold value when satisfied with the 

data, it is then added to the list 

d) Else if the attribute perform other steps. It is 

as followed. 

 Depending  the value,  least possible 

values were captured from the data 

 The process is repeated until all the 

objects were checked thoroughly.  

Step 2: The result of each attributes are 

combined. 

Step 3: The optimal class of data is generated 

atlast by using FLD algorithm along with certain 

fusion approaches by performing the decision making 

process. 

4.3 Results for ID3: 92%  accurate and 2 seconds 

processing time. 

a) Accuracy calculation: 

 The accuracy calculation in the proposed system is 

finally analysed using this system. Accuracy refers to 

the proportion of data classified an accurate type in 

total data, namely the situation TP and TN, thus the 

accuracy is 

 

The existing and proposed system works are 

compared by applying the above mentioned 

calculation of accuracy. And the accuracy calculated 

after every number of iterations is plotted atlast as a 

graph in fig 1  

 

Figure 1. Performance and accuracy analysis  

The roles and employment ability and their related 

factors are identified and detected by the following 

generalized Table 1: 

 True positive (TP): the total number of roles 

identified when it is highly suitable. 

 True negative (TN): the total number of 

roles identified when it is actually not a 

suitable. 

 False positive (FP): The total number of 

roles identified as un appropriate, when 

iactually appropriate one, such as  false 

alarm. 

 False negative (FN): The total number of 

roles identified as appropriate one , when it 

is actually unsuitable, that can be detected 

using FLD system. 

High detection rate and low false alarm rate are 

required atpresent for the student’s  employment and 

role analysis. Thus the research is enhanced by 

comparing the accuracy, detection rate and false 

alarm rate, and lists the comparison results of various 

courses which is given in table 2. 

*100 % Accuracy= 

TP + TN 

TP=TN+FP+FN 
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Table 2. Performance comparison table 

          5.Conclusion 

Investigations on the major factors causing 

the students higher study selection and 

employment ability detection are the two 

sole purpose of the proposed paper. The 

most relevant role for the students depending 

on the current scenario is also presented in 

this paper. The data mining techniques were 

effectively used in this proposed approach 

inorder to determine the appropriate factors 

to the students. Here a new approach is 

designed on FLD by merging the concepts 

of fuzzy logic and C5 decision tree 

algorithm. This fused algorithm approach is 

used to generate accurate classifications of 

educational data for the suitable role 

selection by incorporating the details  like 

student’s skill, interest and family 

backgrounds. Thus this proposed approach 

could effectively analyse the student’s skills 

and their associated role which are more 

suitable for them. Hence, both the 

management and the students are guided for 

the better decision 
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Metrics ID3 FLD 

Training 

Time(ms) 

5.6 2.3 

Efficiency Ordinary Better 

Precision (% ) 90.7 97.5 

Testing Time 

(ms) 

3.4 2.1 


