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ABSTRACT 

Data mining is the method of determining 

patterns in large datasets with artificial 

intelligence, machine learning, statistics 

and database systems. The main goal of 

higher education institution is to employ 

data mining methodologies for learning 

student’s performance in the educations. 

Data mining offers many tasks that are 

used to analysis the student performance. 

The classification task is designed applied 

to calculate student’s performance. In 

addition to, many approaches are used for 

data classification to support decision tree 

method. The decision tree technique is 

employed to accurately predict the student 

performance.The existing work presented 

aSVM Prediction technique for evaluating 

the student Grade Point Average (GPA) in 

computer education and instructional 

technology at the end of first, second, and 

third-year courses. 

Three kinds of procedures are 

involved in SVM prediction data mining 

technique, that are data preparation, 

formulation of prediction model and 

evaluation of the SVM prediction model. 

By using linear arithmetic, theSVM 
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prediction model performs tasks of 

classification and regression using linear 

combination of features based on variables. 

However, the SVMtechnique does not 

provide suggestive methods for enhancing 

the student GPA. Thistechnique 

fails to determine the exact recollect 

values and does not carried out subjective 

analysis. To overcome these drawbacks, the 

proposed work presents Spectral Cluster 

based Decision Tree Data Mining 

Technique for analyzing Student 

Performance in Higher Education 

Institutions. To develop Cluster based 

Decision Tree technique predicts exact 

student GPA with aiming at improves true 

positive values. In order to provide decision 

tree based suggestive methods which helps 

to increase the GPA of weak students.  

Keywords: Data mining, Decision Trees 

 

I.INTRODUCTION 

1.1 Decision tree 

 

 A decision tree is a graphical 

representation of possible solutions to a 

decision based on certain conditions. 

Decision Trees (DTs) are a non-parametric 

supervised learning method used for 

classification and regression. The objective 

is to create a model to predict the value of a 

target variable by learning simple decision 

rules gathered from the data features. 

 A decision tree can be used as a 

model for sequential decision problems 

under uncertainty. A decision tree explains 

graphically the decisions to be made and the 

events of effect associated with 

combinations of decisions. Probabilities are 

allocated to the events and values 

determined for each effect. A main aim of 

the analysis is to determine the best 

decisions.  

 The main advantages for decision 

trees are simple to understand the actions. 

The algorithms are robust to noisy data and 

capable of disjunctive expressions and help 

determined worst, best, expected values for 

different task.  It does not require any 

domain knowledge and easy to comprehend.  

The learning and classification steps of a 

decision tree are simple and fast. 

 

1.2 Decision tree in data mining(DM) 

 

 Decision-tree learning is one of the 

most important classifying techniques in 

data mining and applied to many areas such 

as, business intelligence, healthcare, and 

biomedicine. The traditional approach to 

build a decision-tree designed by the Greedy 

Search allocated a full group of data into 
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memory and divides the data into a 

hierarchy of nodes and leaves. The tree 

cannot be changed when new data are 

obtained, unless the whole model is 

reconstructed by reloading the complete set 

of historical data together with the new data. 

This technique is inappropriate for 

unbounded input data of data streams in 

which new data continuously flow in at high 

speed. In addition to, the incremental 

approach is planned to make a decision-tree 

develops with new data input. 

 

 DM on various environments and 

data sources is asignificant technique in 

recent years. Decision tree learning is a 

distinguished learning method used to data 

classification in data mining. It is most 

successful techniques for supervised 

classification learning. Many data mining 

software packages provide implementations 

of one or more decision tree algorithms. 

Recently, many researchershave focusing on 

improving performance of decision tree. 

However, those algorithms are developed 

and run on traditional distributed system. 

 

 A decision tree is a decision support 

tool that exploits a tree-like graph or model 

of decisions and their potential 

consequences, including chance event 

effects, resource costs, and utility. It is 

generally used in machine learning or data 

mining and shows the one-way path for 

specific decision algorithms. A decision tree 

consisted of two kinds of nodes.  

 Internal node represents a 

decision rule 

 Leaf node shows the result of 

a decision 

  

1.3 Data Mining technique in Educational 

field  

 Educational field is the one of the 

significantfieldsin the Data Mining 

techniquethat can be applied on data related 

to the field of education.  Itis considered 

with developing methods of discover 

knowledge data from the educational 

environments. Decision tree algorithms can 

be used in educational field to understand 

performance of students. The capability to 

obtain student’s performance is very 

significant in educationalenvironments. 

Educational DM is the procedure of 

transforming raw data compiled byeducation 

systems in useful information that employed 

to obtain informed decisions. Prediction is 

categorized into: classification, regression, 

and density estimation. In classification, the 

predicted variable is a binary or categorical 
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variable.Classification techniques are 

decision trees, Bayesian networks etc that 

applied to predict the student’s behavior in 

an educational environment. Decision Tree 

algorithm is very useful and well known for 

their classification.  

 

Fig:1 Data mining technique used in 

educational field 

1.3.1 The two main types of decision tree 

are: 

 Classification tree analysis  

 Regression tree 

 Classification and regression trees 

are machine-learning methods for 

constructing prediction models from data. 

The models are attained by recursively 

partitioning the data space and appropriate a 

simple prediction model within each 

partition. Therefore, the partitioning can be 

represented graphically as a decision tree. 

Which is used a historical data to be 

constructed called as decision trees. 

Decision trees are used to classify new 

data.Classification and regression trees can 

easily manage both numerical and 

categorical variables. 

 Classification trees are designed for 

dependent variables that obtain a finite 

number of unordered values with prediction 

error measured in terms of misclassification 

cost. Classification trees are used when for 

each observation of learning sample. 

Learningsample classes is provided by user 

or estimatedappropriate to some exogenous 

rule.Classification tree is constructed related 

withsplitting rulethatrules perform 

thesplitting of learning sample into smaller 

parts. 

 

 

 

Fig: 2 Classification tree analyses 

 

  Regression trees are dependent 

variables toreceive continuous or ordered 

discrete values with prediction error 
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evaluated by the squared difference among 

the observed and predicted values. 

 

 

Fig: 3 Regression tree 

 

1.4 Advantages of classification and 

regression trees 

 

 Simplicity of result 

 Tree methods are 

nonparametric and nonlinear 

 CART results are invariant to 

monotone transformations of 

its independent variables 

 CART can easily handle 

outliers 

 CART is flexible and has an 

ability to adjust in time 

 

1.5 Data mining applications 

 

 Financial Data Analysis 

 Retail Industry 

 Telecommunication Industry 

 Biological Data Analysis 

 Other Scientific Applications 

 Intrusion Detection 

II. LITERATURE SURVEY 

In An Introduction to Latent 

Semantic Analysis the author proposes a 

Latent Semantic Analysis to discover 

intrinsic structure of information by using 

organizing data objects into similarity 

groups or clusters. It is also called 

unsupervised learning due to class labels are 

does not indicating a priori partition of the 

objects. On the other head, supervised 

learning is a classification for which the data 

objects are previously identified with known 

classes. 

InClustering-Based Decision Tree 

Classifier Constructionstudies data structure 

investigation potentially using cluster 

analysis. Density structures are designed to 

apply class decomposition that improves 

performance of decision tree classifiers. By 

using cluster analysis, the Classes are 

decomposed and cluster merge estimation 

employs decision tree classifiers. After that 

measure of class decomposition is generated 

on C4.5 and CART classifiers.  

 

In Fuzzy-Clustering-Based Decision Tree 

Approach for Large Population Speaker 

Identification ,the author identifies the issues 
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large population speaker identification in 

noisy conditions. Major techniques for 

speaker identification are developed based 

on Mel-Frequency Cepstral Coefficients 

(MFCC), Gaussian Mixture Model (GMM) 

and Universal Background Model (UBM). 

The techniques are recognized to perform 

very well for small population identification 

in low-noise conditions. 

III. SYSTEM MODEL 

3.1 Cluster based Decision Tree technique 

for evaluating student performances   

 

  Spectral cluster is introduced to 

organize the student GPA value at different 

intermediary exam result. Decision tree is 

constructed based onspectral cluster object 

similarity range threshold in order to 

providesuggestive measure for improving 

GPA at graduation. The basis block 

diagram of student performances is 

provided in figure 4.souurce stored at 

multiple student activities. 

While student data storage is performed 

in different knowledge sources can be 

extracted from past and current data sets. 

Datasets contain scores of students which 

able to successfully completion of examfor 

their graduation. The student exam score are 

calculated by using standard evaluation 

system in a particular course. Student data 

stored in educational databases that 

comprises of multiple information in 

different perspective. In data mining 

technique, higher institutional student is 

used to evaluate factors influencing student 

performance and identify accurate view of 

information for specific student 

activity.Multiple data are stored in 

institutional database that efficiently predict 

the course enrollment and estimate student 

failure rate in order to identify abnormal 

values in result sheets of students. 

3.2 Spectral Cluster for Student Data 

Organizing 

 

Spectral Cluster is classified the 

student data to evaluate the performance that 

efficiently analysis the changing parameters 

of student activity in the institution. Spectral 

cluster is much more useful in organizing 

GPA scores of student based on different 

(spectrum) changing metrics. 

Initially, spectral cluster is constructed 

with standard threshold on same range of 

spectra. Then, Student exam marks with 

same range are organized into different 

spectra value. The instantaneous 

threshold is applied to evolve marking the 

spectra similarity range value for 

different parameters during changing 

student activity. Based on the 

instantaneous threshold, the spectral 

clusters are regenerated with varied 
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spectral cluster objects to calculate True 

positive and false positive values of the 

exam score. 

 3.3 Decision Tree on Student Activities 

and Prediction 

Decision tree model is designed for 

identifying the source of current 

performance and predicting possible 

performance in forthcoming exams. It is 

formulated with spectral cluster object of 

instantaneous range threshold. Decision 

rules provide suggestion on parameters to be 

regulated for improving the student 

performance. 

Spectral Cluster similarity rang objects 

refers to predominant factors for decision 

rule generation. For construction of decision 

tree model is used to identify multiple 

factors affecting student performance. 

Significant factors are considered from 

spectral cluster object for classifying 

students according to their attributes 

(grades). 

Moreover, Cross validation and 

percentage split methods are developed to 

evaluate the efficiency of decision tree 

algorithm. From the decision tree and rules 

generated, the higher institution 

management provides appropriate actions to 

success rate of students increased efficiently. 

Spectral Cluster based Decision Tree 

Data Mining Technique 

Input: Student details. 

Output: Improving GPA at graduation. 

Step 1: Student data storage is done in 

different sources knowledge can be mined 

from past and 

current data sets 

Step 2: Growth of a higher educational 

institute measured in terms of successful 

students. 

Step 3: Higher institutional student data 

mining helps to evaluate the factors 

influencing student performance. 

  If data[x] ==data[y] 

Increment the count value 

  End if 

   If count==0 

   If data[x].contains 

"traveltime" 

   else 

   

 bw.write(data[x]); 

    bw.newLine(); 

   End if 

   End if 

Step 4: Spectral Cluster organize the 

student data to evaluate the performance 

based on the range. 

 int css=Integer.parseInt(s[14]); 

 if((cs>=avg) && (css==0)) 

  ta.append(str+"\n"); 

   End if 
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Step 5: Spectral cluster able to record 

changing parameters of student activity in 

the institution. 

Step 6: On the changing student activity 

instantaneous threshold is evolved 

Step 7: Based on the instantaneous 

threshold spectral cluster s are regenerated 

and average is calculated. 

 intc�a+b; 

 floatavg�(float)c/4; 

Step 8: Cross validation and percentage 

split methods are used to evaluate the 

efficiency of decision tree algorithm. 

 if(avg>=7.5) 

  String a[]=s[0].split(";"); 

int aa=Integer.parseInt(a[14]); 

  if(aa==0) 

  

 ta5.append(s[0]+"\n"); 

  else 

  

 ta6.append(s[0]+"\n"); 

  End if 

End if 

 

 

 

TPR =

 ���	
����
��  �
������� ���������� � ���
����� �
  ����
� �

 ….. (1)  

  

Table: 4.1. No. of decision rulesVs True 

Positive rate (%) 

No. of 

decisio

n rules 

 

True Positive rate (%) 

    

SVMP(Existin

g) 

 SC-

DTDM(Propose

d) 

10 13 15 

20 16 18 

30 19 23 

40 22 27 

50 25 31 

 Figure: 9. Demonstrate the rate of 

True Positive. X axis represents the No. of 

decision ruleswhereas Y axis denotes the 

True Positive rateusing both the SVM based 

Prediction technique (SVMP) Technique 

and our proposed Spectral Cluster based 
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Decision Tree Data Mining (SC-

Technique. 

Figure: 9. No. of decision rules

Positive rate (%) 

When the No. of decision rules

increased, True Positive rate

increased accordingly. The rate of 

Positive is illustrated using the existing 

SVMP and proposed SC-DTDM Technique. 

Figure 9 .shows better performance of 

Proposed SC-DTDM method in terms of 

decision rulesthan existing SVMP

proposed SC-DTDM. The Spectral Cluster 

based Decision Tree Data Mining Technique

achieves 15% high performance of 

Positive ratevariation when compared with 

existing system. 

4.1.2 False positive rate 

False positive rate is also called as false 

alarm rate the ratio of probability of wrongly 

analyzed as student performances to the total 

number of performance made. It is measured 
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No. of decision rulesVs True 

 

No. of decision rules 

Positive rate get also 

increased accordingly. The rate of True 

is illustrated using the existing 

DTDM Technique. 

shows better performance of 

in terms of 

SVMP and 

Spectral Cluster 

based Decision Tree Data Mining Technique 

achieves 15% high performance of True 

variation when compared with 

False positive rate is also called as false 

alarm rate the ratio of probability of wrongly 

analyzed as student performances to the total 

number of performance made. It is measured 

in terms of (%) and mathematically 

formulated given below, 

FPR =

 ���
�������
	��
���������������������	
�����
 
.
	���	
���������

100 …… (2)  

 

  

Table: 4.2. No. of decision rules

positive rate (%)

No. of 

decision 

rules 

 

False positive rate (%)

    

SVMP(Existing)

10 62 

20 66 

30 70 

40 73 

50 77 

 

SVMP(Existi

-DTDM 

(Proposed)
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���������������������	
�����

	���	
��������� � ∗

No. of decision rulesVs False 

positive rate (%) 

False positive rate (%) 

SVMP(Existing) 

 SC-

DTDM(Proposed) 

56 

59 

63 

67 

69 

 

30 40 50
No. of decision rules

SVMP(Exi

sting)
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Figure: 10. No. of decision rulesVs False 

positive rate (%) 

Figure: 10. Show the rate of False 

positive. X axis represents the No. of 

decision ruleswhereas Y axis denotes the 

false positive rateusing both the SVM based 

Prediction technique (SVMP) Technique 

and our proposed Spectral Cluster based 

Decision Tree Data Mining (SC-DTDM) 

Technique. When the No. of decision rules 

increased, false positive get also reduced 

consequently. The rate of false positive is 

illustrated using the existing SVMP and 

proposed SC-DTDM Technique. Figure 10 

.shows better performance of Proposed SC-

DTDM method in terms of decision 

rulesthan existing SVMP and proposed SC-

DTDM. The Spectral Cluster based Decision 

Tree Data Mining Technique achieves 10% 

of False positive ratewhen compared with 

existing system. 

 

4.1.3 Prediction accuracy 

The higher educational domain of 

data mining is considered on evaluating the 

prediction accuracy of the educational 

performance of the students by using only 

influencing factors.  The prediction accuracy 

of student score ranges using dataset that 

consists of all academic, personal and 

economic factors of the students. PA is 

prediction accuracy calculated by, 

 

PA =
 ������
	������������
�
���

	���������������
���������� ∗ 100…… 

(3) 

 

Table: 4.3. No. of decision rulesVs 

prediction accuracy (%) 

No. of 

decisio

n rules 

 

Prediction accuracy (%) 

    

SVMP(Existin

g) 

 SC-

DTDM(Propose

d) 

10 36 48 

20 45 56 

30 54 67 

40 68 79 

50 71 84 
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Figure: 11. No. of decision rules

prediction accuracy (%)

Figure: 11. Illustrate the 

accuracy. X axis represents the 

decision ruleswhereas Y axis indicates the 

prediction accuracyusing both the SVM 

based Prediction technique 

Technique and our proposed Spectral 

Cluster based Decision Tree Data Mining 

(SC-DTDM) Technique. When the 

decision rules increased, prediction accuracy

gets also improved consequently. The 

prediction accuracyis demonstrated using 

the existing SVMP and proposed SC

Technique. Figure 11.shows better 

performance of Proposed 

method in terms of decision rules

existing SVMP and proposed SC

The Spectral Cluster based Decision Tree 
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. Illustrate the prediction 

. X axis represents the No. of 

whereas Y axis indicates the 

using both the SVM 

based Prediction technique (SVMP) 

and our proposed Spectral 

Cluster based Decision Tree Data Mining 

DTDM) Technique. When the No. of 

prediction accuracy 

also improved consequently. The 

is demonstrated using 

and proposed SC-DTDM 

shows better 

performance of Proposed SC-DTDM 

decision rulesthan 

and proposed SC-DTDM. 

Spectral Cluster based Decision Tree 

Data Mining Technique 

prediction accuracywhen compared with 

existing system. 

4.1.4 Prediction rate 

 

The Proposed work performances are 

measured by prediction rate of student GPA. 

The prediction rate is used to perform exact 

predict the students similarity score ranges. 

It is measured in terms of (%).  

 

  

 PR =  ��������������&�'�(����
�

	��������

100…… (4) 

 

 Table: 4.4. No. of decision rules

Prediction rate

No. of 

decisio

n rules 

 

Prediction rate

    

SVMP(Existin

g) 

10 40 

20 45 

30 49 

40 53 

50 59 

30 40

No. of decision rules

 

 achieves 16% 

when compared with 

The Proposed work performances are 

measured by prediction rate of student GPA. 

The prediction rate is used to perform exact 

predict the students similarity score ranges. 

It is measured in terms of (%).   

��������������&�'�(����
�

	�������� ∗

No. of decision rulesVs 

Prediction rate (%) 

Prediction rate (%) 

 SC-

DTDM(Propose

d) 

45 

49 

53 

58 

65 
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Figure: 12. No. of decision rules

Prediction rate (%)

Figure: 12. Show the rate of 

Prediction. X axis denotes the 

decision ruleswhereas Y axis represents the 

Prediction rateusing both the SVM based 

Prediction technique (SVMP) Technique 

and our proposed Spectral Cluster based 

Decision Tree Data Mining (

Technique. When the No. of decision rules

increased, Prediction rateget also increased 

consequently. The rate of Prediction 

illustrated using the existing 

proposed SC-DTDM Technique. 

Figure12.Displaysbetter performance of 

Proposed SC-DTDM method in terms of 

decision rulesthan existing SVMP

proposed SC-DTDM. The Spectral Cluster 

based Decision Tree Data Mining Technique

using Prediction rate improved by 8 % 

compared with existing system. 
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using both the SVM based 

(SVMP) Technique 
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No. of decision rules 

get also increased 

Prediction is 

illustrated using the existing SVMP and 

DTDM Technique. 

better performance of 

in terms of 

SVMP and 

Spectral Cluster 

based Decision Tree Data Mining Technique 

improved by 8 % when 

 

CONCLUSION

 

 This paper proposes 

based Decision Tree Data Mining Technique 

for Analyzing Student Performance in 

Higher Education Institutions.

based Decision Tree technique is applied to 

predict exactly student GPA with improved 

true positive values.Decision t

developed for identifying the cause of 

current performance and predicting possible 

performance.Then, Decision tree 

formulated with spectral cluster object of 

threshold range.  The Spectral cluster is 

organized into student GPA value on 

different intermediary exam 

result.Subjective analysis is performed with

predominant resultant GPA,

prediction accuracy is increased by 16% 

when compared to existing method.  

 

 

 

 

 

 

 

 

 

SVMP(Existin

g)

CONCLUSION 

This paper proposes Spectral Cluster 

based Decision Tree Data Mining Technique 

for Analyzing Student Performance in 

Higher Education Institutions. The Cluster 

based Decision Tree technique is applied to 

predict exactly student GPA with improved 

Decision tree model is 

developed for identifying the cause of 

predicting possible 

Decision tree is 

cluster object of 

The Spectral cluster is 

organized into student GPA value on 

erent intermediary exam 

result.Subjective analysis is performed with 

predominant resultant GPA, therefore the 

prediction accuracy is increased by 16% 

when compared to existing method.   
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