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ABSTRACT  
 The demand for data mining in educational 
institutions has been increased according to the 
development of information systems. However, data 
mining needs high quality data while there are no 
sufficient methods to get quality data in the 
institutional zone for data mining to get a credible 
conclusion, which prevents its implementation. 
Commonly data cleaning and Extraction-
Transformation-Loading tools or tolerance algorithms 
have been used to mine low quality data. But these 
methods can only improve the current data quality for 
mining; new created data from institutional 
information system will make all data dirty again.  

By analyzing the reasons of low data quality 
on System Engineering theory, a new method called 
data mining consulting has been established, which 
solves the data quality problem by meta synthesis 
method including software designing, management 
and data mining testing, etc. Its application shows that 
it has good practicality which can do data mining 
project in low quality data and increase the 
institution’s decision levels. However, the main 
objective of educational institution is to impart quality 
education. One way to reach the highest level of 
quality in education systems is by improving the 
decision making procedures on various processes such 
as assessment, evaluation, counseling and so on which 
require knowledge.  Knowledge is hidden in the 
educational data set and it is extractable through data 
mining technology.  

The proposal made in this research work 
evaluates the institutional quality in imparting 
education to the students using data mining techniques 
such as clusters and predictive mining. It develops a 
clustering scheme to segment the student grades based 
on the knowledge acquired. In addition, it applies 
predictive mining with decision support tree 
mechanism to evaluate the quality of the institution 
with the hidden data attributes of the student profile, 
grade, faculty profile, curriculum, etc.,   extracted 
from educational data bases. The data mining 
evaluation provides the actual status of the  
institutional quality and guides the management to 
improve its performance by concentrating on the  
 

 
lacking areas. It proposes both non adaptive and 
adaptive re-sampling schemes for the integration of  
 
multiple clustering (independent and dependent). 
Experimental results show improved stability and 
accuracy for clustering structures obtained via  
bootstrapping, sub sampling, and adaptive techniques. 
These improvements offer insights into specific 
decision within the data sets. 
Keywords:- Decisive Cluster, Preprocessing, 
Predictive mining, bootstrapping, sub sampling and 
adaptive techniques. 
 
1. INTRODUCTION 

In the current information era, educational 
organizations are placed in a very high competitive 
environment and are aiming to get more competitive 
advantages over the other institutional competitors. 
These organizations should improve the quality of 
their services and satisfy their customers (industry, 
government …). They consider students, professors 
and infrastructural facilitation as their main assets and 
they want to improve their key process indicators by 
effective and efficient use of their assets. To remain 
competitive in educational domain these organizations 
need deep and enough knowledge for a better 
assessment, evaluation, planning and decision-making. 
Because of Competitive  domain these organizations 
need deep and enough knowledge for a better 
assessment, evaluation, planning, and decision-. Most 
of the required knowledge can be extracted from the 
historical and operational data that reside in the 
educational organization’s database.  

Data mining techniques are analysis tools that 
can be used to extract meaningful knowledge from 
large data sets. Currently, the concepts and techniques 
of data mining are promising frontiers in database 
systems and new database system applications. Data 
mining is considered to be a highly desirable tool 
being applied to many application areas such as 
finance, banking, telecommunication, medicine, retail 
industry and education [ 2, 3, 4]. One of these 
application domains is educational system quality. 
Data mining extracts, previously unknown, are valid, 
novel, potentially useful and understandable patterns 
in educational data of large databases. The discovered 
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hidden patterns enable the managements of 
educational system to make better decisions and have 
more advanced plans in directing institutional 
progress. As a result,  the educational systems, which  
deliver academic study schools can be facilitated in 
having more accurate, efficient and effective 
educational processes. Our main contribution in this 
paper is addressing the capabilities and strengths of 
data mining technology in the context of educational 
quality system. Educational system can enhance its 
quality of educational processes according to our 
proposed analysis model.  

This work is explained in the following 
sections. Section 2,  briefly explains the literary works 
and discusses the feasible data mining model for the 
evaluation of educational quality. Section 3 explains  
the system architecture framework comprising the data 
preprocessing stage, clustering of institutional 
parameters and finally the decisive rules set for 
suggestions to the management. In section 4, the 
experimental process of the data mining clusters are 
carried out to provide empirical proof of the system. 
Last and the final section, emphasizes on the works of 
data mining educational system quality, briefly 
concludes the work carried out and identifies  further 
works. 
 
2. RELATED WORKS 
2.1 Data Mining 

Data mining is the process of extracting 
useful knowledge and information including patterns, 
associations, changes, anomalies and significant 
structures from a great deal of data stored in databases, 
data warehouses, or other information repositories [1, 
2, 3]. It is considered as one of the knowledge 
discovery steps, which interacts with the user or 
knowledge base. The interesting patterns are presented 
to users, and may be stored as new knowledge in the 
knowledge base. Even though it is only one step in the 
entire knowledge discovery processes it is an essential 
one since it uncovers hidden patterns for evaluation 
[2]. The data mining expediency is delivered through a 
series of functionalities such as outlier analysis, 
evolution analysis, association analysis, classification, 
clustering and prediction [1, 2].  

Many techniques and algorithms are 
categorized into a single function so that the wise 
diversity of techniques and algorithms makes the 
functionalities to be as flexible as possible. For 
example DHP (Direct Hashing and Pruning) [9] and a 
priori algorithm [2] are techniques that are used for 
association rule mining [3]. Data mining has been 
applied in many application domains such as retail 
industry and marketing [2, 8], telecommunications [2, 
9], web mining, banking [2], fraud detection [9], 
financial industry [2], and education. Our survey on 
the current works in data mining field shows that one 

of the application domains that can take advantage of 
data mining benefits is education and this field needs 
much more attention. As our focus in this paper is data 
mining in educational system quality, in the next 
section the capabilities of data mining in educational 
quality system will be clearly clarified. 
2.2 Data Mining in Educational System Quality 

Today the important challenge that education 
faces, is reaching a stage to facilitate the universities in 
having more efficient, effective and accurate 
educational processes. Data mining is considered to be 
the most suited technology appropriate in giving 
additional insight into the lecturer, student, alumni, 
manager, and other educational staff behaviour and 
acting as an active automated assistant in helping them 
to make better decisions in their educational activities. 
Lack of deep and enough knowledge in educational 
system quality may prevent system management from 
achieving their quality objectives. Data mining 
technology can help in bridging this knowledge gaps 
in educational system. Therefore the hidden 
information, which is  discovered by some data mining 
techniques, can be used to improve the effectiveness, 
efficiency and the speed of the processes.  

As a result, this improvement may bring a lot 
of advantages to the educational system quality such 
as maximizing educational system efficiency, 
decreasing students’ drop-out rate, increasing students’ 
promotion rate, increasing students’ retention rate, 
increasing students’ transition rate, increasing 
educational improvement ratio, increasing students’ 
success, increasing students’ learning outcome, and 
reducing the cost of system processes. In order to 
achieve the above quality improvement, a data mining 
system that can provide the needed knowledge and 
insights to the decision makers in the higher 
educational system is needed. The next section 
describes the cluster model for this system. 
2.3 Clustering 

Data clustering is a sub-field of data mining 
dedicated to incorporating techniques for finding 
similar groups within a large database. Data clustering 
is a tool for exploring data and finding a valid and 
appropriate structure for grouping and classifying the 
data [10]. A cluster indicates a number of similar 
objects, such that the members inside a cluster are as 
similar as possible (homogeneity), while at the same 
time the objects within different clusters are as 
dissimilar as possible (heterogeneity) [12]. The 
property of homogeneity is similar to the cohesion 
attribute between objects of a class in software 
engineering, while heterogeneity is similar to the 
coupling attribute between the objects of different 
classes. 

Unlike data classification, data clustering 
does not require category labels or predefined group 
information. Thus, clustering has been studied in the 
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field of machine learning as a type of unsupervised 
learning, because it relies on “learning from 
observation” instead of “learning from examples.” The 
pattern proximity matrix could be measured by a 
distance function defined on any pairs of patterns [10]. 
A simple distance measure i.e., Euclidean distance can 
be used to express dissimilarity between every two 
patterns. The grouping step can be performed in a 
number of ways. “Hierarchical clustering algorithms 
produce a nest series of partitions based on a criterion 
for merging or splitting clusters based on similarity. 
Partitioned clustering algorithms identify the partition 
that optimizes a clustering criterion”[11].  
2.4 Partition Method 

A partition algorithm assuming a set of n 
objects in d-dimensional space and an input parameter, 
k, organizes the objects into k clusters such that the 
total deviation of each object from its cluster center is 
minimized. The deviation of an object in a cluster 
depends on the similarity function, which in turn 
depends on the criterion employed to distinguish the 
objects of different clusters. Clusters can be of 
arbitrary shapes and sizes in multidimensional space. 
Every particular clustering criterion implies a specified 
structure for the data. These criteria are employed in 
some of the most popular partitioning methods: square 
error approach, mixture model, mode estimation, 
graph connectivity, and nearest neighbor relationship. 

The most common approach in these methods 
is to optimize the criterion function using an iterative, 
hill-climbing technique. Starting from an initial 
partition, objects are moved from one cluster to 
another in an effort to improve the value of the 
criterion function (Jain & Dubes, 1988). Each 
algorithm has a different way for representing its 
clusters. The k-means algorithm is the simplest and 
most commonly used clustering algorithm employing 
a square error criterion. It is computationally fast, and 
iteratively partitions a data set into k disjoint clusters, 
where the value of k is an algorithmic input (Jain & 
Dubes, 1988; Duda et al. 2001). The goal is to obtain 
the partition (usually of hyper-spherical shape) with 
the smallest square-error. In the k-means algorithm, 
each data point is allowed to be in exactly one cluster. 
In the fuzzy clustering algorithm we relax this 
condition and assume that each pattern has some 
“fuzzy” membership in a cluster. That is, each object 
is permitted to belong to more than one cluster with a 
graded membership. Fuzzy clustering has three main 
advantages: it maps numeric values into more abstract 
measures (fuzzification), student features overlap 
multiple abstract measures need to find a way to 
cluster under such circumstances and  finally most 
real-world classes are fuzzy rather than crisp. 
Therefore, it is natural to consider the fuzzy set theory 
as a useful tool to deal with the classification problem 
in our analysis model of educational system quality. 

3. EDUCATION QUALITY ASSESSMENT 
MODEL  (Fuzzy K- Means Clusters) 

In the cluster- based decisive data mining of 
educational system quality model, this paper provides 
the clustering and analysis of two initial parameters, 
student- based values and faculty- based values 
contributing the quality assessment. However the 
quality assessment model also handles the 
infrastructural requirement and career outcome of the 
students; we shall carry out its analysis in our future 
studies. The system provides instructors or course 
coordinators full access to the students’ educational 
records. With this access, they are able to evaluate the 
problems presented in the course after the students 
have used the educational materials, through some 
statistical reports. It also provides a quick review of 
students’ submissions for every problem in a course. 
The instructor may monitor the number of submissions 
of every student in any assignment set and its 
problems. The total numbers of solved problems in an 
assignment set as compared with the total number of 
solved problems in a course are represented for every 
individual student. 

The system model reports a large volume of 
statistical information for every problem e.g., “total 
number of students who open the problem,” “total 
number of submissions for the problem,” “maximum 
number of submissions for the problem,” “average 
number of submissions per problem,” “number of 
students solving the problem correctly,” etc. This 
information can be used to evaluate course problems 
as well as the students. These evaluations are made 
briefly below.  
a) Preprocessing Student Database 

Preprocessing and finding the useful student 
data and segmenting may be a difficult task. The data 
source is created and modified by two sets of users. 
The set of users are the persons who generate causes 
and effects (student, faculty, resource handling 
persons) and information processing people ( data 
entry, supervisory, management persons). The student 
data are restored from database files from a student 
directory and fetched into a hash table. The special 
hash keys “keys”, “version” and “timestamp” are 
obtained from the hash. The version will be equal to 
the total number of versions of the data that have been 
stored. The timestamp attribute is the time the data 
was stored. Keys are available in every historical 
section to list which keys were added or changed at a 
specific historical revision of a hash. 
b) Extractable Features 

An essential step to perform classification is 
selecting the features used for classification. The 
following features are a few examples of those stored 
by the proposed system: 

Total number of correct answers 
Getting the problem right on the first try 
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Number of attempts before correct answer is 
derived 

Total time that elasped from the first attempt, 
until the correct solution was demonstrated, regardless 
of the time spent logged into the system. (the time at 
which the student got the problem correct relative to 
the due date) 

Total time spent on the problem regardless of 
whether they got the correct answer or not. Total time 
that passed from the first attempt through subsequent 
attempts until the last submission was demonstrated. 
 
• Participating in the communication mechanisms, 

versus those working alone. The system model 
provides interaction both with other students and 
with the instructor. 

• Reading the supporting material before attempting 
assignments vs. attempting the assignment first 
and then reading up on it. 

• Submitting a lot of attempts in a short amount of 
time without looking up material in between, 
versus those giving it one try, reading 
explanatory/supportive material, submitting 
another one, and so forth. 

• Giving up on a problem versus students who 
continued trying up to the deadline. 

These features provide many assessments tools for 
faculties. 
c) Feedback to the Instructor from Assignment and 
Student Results 

The system model has enabled instructors to 
efficiently create and distribute a wide variety of 
educational materials, assignments, assessments, etc. 
These include numerous types of formative conceptual 
and algorithmic exercises for which prompt feedback 
and assistance can be provided to students as they 
work on assigned tasks. This process allows rapid 
interpretation of such data in identifying students' 
misconceptions and other areas of difficulty, so that 
concurrent or timely corrective action can be taken. 
This information also facilitates detailed studies of the 
educational resources used and can lead to redesigning 
of both the materials and the course. 
d) Student Evaluation 

An important task of the feedback tools for 
the instructor is to help identify the source of 
difficulties and the misconceptions students have 
about a topic. There are basically three ways to look at 
such homework data: by student, by problem, or 
crosscutting (per student, per problem). 

The amount of data gathered from large 
enrollment courses with over 200 randomizing 
assignment problems, each of them allowing multiple 
attempts, can be overwhelming. A small excerpt of the 
assignment performance in an introductory physics 
course, students in the rows, problems in the columns, 
each character representing one problem for one 

student are taken as sample piece. This view is 
particularly useful ahead of the problem deadline, 
where columns visualization with a large number of 
dots or blank spaces indicate problems that the 
students have difficulties with. 
e) Examination Problem Evaluation 

Every part of a multi-part problem is 
distinguished as a separate problem. The multi-
instance problem is also considered separately, 
because a particular problem or one part of it might be 
used in different assignment sets. Finally, a table is 
created which includes all computed information from 
all students, sorted according to the problem order. In 
this step, the system has provided the following 
statistical information: 
i) Number of Students: Total number of students who 
take a look at the problem. (Let number of students is 
equal to n) 
ii) Tries: Total number of submissions to solve the 
problem   

   
where Xi denote a student try. 
iii) Mod: Mode, maximum number of submissions for 
solving the problem. 
iv) Mean: Average number of the submissions.  

  
v) YES: Number of students solved the problem 
correctly. 
vi) YES: Number of students solved the problem by 
override. Sometimes, a student gets a correct answer 
after talking with the instructor. This type of correct  

       answer is called “corrected by override". 
vii) %Wrong: Percentage of students tried to solve 
the problem but still incorrect. 

  
viii) S.D.: Standard Deviation of the students’ 
submissions. 

 
f) Fuzzy K-Means Cluster 

Fuzzy K-Means (also called Fuzzy C-Means) 
is an extension of K-Means, the popular simple 
clustering technique. While K-Means discovers hard 
clusters (a point belonging  to only one cluster), Fuzzy 
K-Means is a more statistically formalized method and 
discovers soft clusters where a particular point can 
belong to more than one cluster with certain 
probability. 

Like K-Means, Fuzzy K-Means works on those 
objects which can be represented in n-dimensional 
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vector space and a distance measure is defined. 
The algorithm is 

 Initialize k clusters  
 Until converged  

 Compute the probability of a point 
belong to a cluster for every 
<point,cluster> pair  
Recompute the cluster centers using 

above probability membership values of 
points to clusters  
The Fuzzy K-means accepts an input file 

containing vector points student and faculty data sets. 
The quality assessment model provides the cluster 
centers as input and /or allow canopy algorithm to run 
and create initial clusters. The proposed algorithm 
doesn't modify the input directories. And for every 
iteration, the cluster output is stored in a directory 
cluster-N. The code has set number of reduced tasks 
equal to number of map tasks. Fuzzy KMeans Driver 
iterates over input points and cluster points for 
specified number of iterations or until it is converged. 
During every iteration i, a new cluster-I directory is 
created which contains the modified cluster centers 
obtained during Fuzzy KMeans iteration. This will be 
fed as input clusters in the next iteration.  Once Fuzzy 
KMeans is run for specified number of iterations or 
until it is converged, a map task is run to output the 
point and the cluster membership to each cluster pair 
as final output to a directory named "points". 

Fuzzy KMeans Mapper reads the input 
cluster during its configuring method, then computes 
cluster membership probability of a point to each 
cluster. Cluster membership is inversely proportional 
to the distance. Distance is computed using student 
assignment submission date, grade, etc as distance 
measure. Output key is encoded cluster. Output values 
are the probability Value, inputPoint. Fuzzy KMeans 
Combiner receives all key:value pairs from the mapper 
and produces partial sums of the cluster membership 
probability times input vectors for each cluster. Output 
key is the encoded cluster. Output value is sum of 
cluster membership values in the partial sum, partial 
sum vector summing all such points. Fuzzy KMeans 
Reducer receives certain keys and  all values 
associated with those keys. The reducer sums the 
values to produce a new centroid for the cluster which 
is output. Output key is the encoded cluster identifiers. 

 The parameters used in the quality 
assessment of the educational system are listed down 
along with its data collections sources 
 

a) Types of Informational Measures 
i) Student profile 
ii) Faculty profile 
iii) Curriculum 
iv) Outcome profile 
v) Learning path ways 
vi) Infrastructural facilities 

 
b) Analytical Evaluation 

i) Analysis of student involvement and 
engagement 
ii) Staff Performance relating to student 
results and career  
iii) Resource Facility relation to easy and 
effective knowledge acquisition 
iv) Quality assessment in terms of faculty  
 performance, student outcome, and resource  
availability  
v) Organizational change 

 
4. EXPERIMENTAL ANALYSIS 

In the cluster based predictive mining of 
education system quality model, by extracting the 
patterns of previous student's learning outcome, 
meaningful learning outcome typologies can be 
created by some clustering techniques. The use of data 
mining in this case study helps educational system to 
better describe the clusters of homogeneous groups of 
students and create a series of typologies with 
predefined name. The other case studies are aimed at 
predicting the likelihood of transferring and providing 
an early intervention for those most at risk,  
predicting alumni pledge and predicting and clustering 
per semesters and Non semesters. The system model 
has used data mining technology to improve the 
quality of graduates and associate the students to the 
most appropriate major.  
 

 
Fig 1: Staff schedule data 
 
According to the proposed model, this 

analysis of institutional quality is a type of the major 
selection consulting sub-process. The staff scheduled 
to various courses are indicated in the Fig 1. With this 
the relationship of the staff-course-student can be 
evaluated. By applying the classification method on 
the data, set of knowledge such as, the characteristic 
patterns of previous students who took particular 
major, and the patterns of previous students which 
were likely to be good in a given major can be 
extracted. These patterns are useful for management to 
supervise new students in the best way  possible along 
with their faculty quality and infrastructural resource 
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availability to its requirement. The following 
tabulation provides the information analysis pattern to 
be carried out for the collected data through data 
mining process. 

 

 
 

 
 
 
 
 

 
 

Main Process Sub Process Knowledge Enhanced or New 
Process Through 

Data Mining 

Data Mining 
Techniques 

Evaluation Student assessment 

1. The pattern of students 

who show weak test score. 

2. The characteristics pattern 

of high student achiever.  

Predicting likelihood 

of success. 
Prediction 

1.The patterns of previous 

male and female students in 

the test score. 

2. Clustering of student 

gender with test score. 

Cluster relativity of 

gender with different 

student test score. 

Clustering 

Analysis 

Faculties- Students 

relational 

Performance 

( Faculty quality 

measure) 

1. The models adopted by 

teaching faculties 

2. Cluster of various 

teaching aids and its result to 

relevant student groups.  

1. Predicting student 

problem behavioral 

patterns. 

2. Clustering to offer 

comprehensive 

characteristics analysis 

of student-teacher 

relation. 

1. Prediction 

2. Clustering 

Major selection 

consulting 

(Basic student skill 

appropriation) 

1. The characteristics pattern 

of previous students who 

took particular major. 

2. The pattern of previous 

students which were likely to 

be good in a given major. 

1. Classifying student 

of the most appropriate 

major. 

2. Associating student 

to various available 

majors. 

1. Cluster 

2. Decision tree 

Infrastructural 

facilitation 

(Quality analysis) 

1 .Classification of facilities 

to various courses and 

elective subject. 

2. The standard requirements 

of resources for industrial 

knowledge acquisition. 

1. Classifying utilities 

to their appropriate 

departments. 

2. Analyzing the 

qualities required to 

obtain students further 

career (Job, higher 

education etc.,). 

1. Cluster 

2. Decision tree 
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5. RESULT AND DISCUSSIONS 
The experimentation conducted on the 

student assessment and the faculty performance based 
on the results of the students and their profile two-step 
K-means fuzzy cluster technique are evaluated for its 
tolerance of diverse data types and user-friendly 
groupings. To establish typologies, in which case, far 
more manual categorization should have occurred 
prior to actual modeling. One way of understanding 
groupings typically involves examining a secondary 
level of factors associated with the main outcomes of 
the data mining project. This would mean going 
beyond persisting and non-persisting, transfer and 
non-transferred to a level that define when or how the 
outcome happened, for example, number of terms 
prior to a student became transfer ready, or number of 
courses continually taken by a student prior to 
becoming transfer ready. The following resultant 
clustering analysis represents a general analysis of the 
entire population to seek major centroids of student 
performance and staff performance. Since data mining 
is iterative work, this part of the analysis may occur 
before predictive modeling is conducted, so that 
somewhat homogenous populations exist to make the 
predicted score more precise. A subjective number of 
four clusters were set for the model. Two distinctive 
clusters from the experimental resultant for display 
are: 
Table 1: Cluster Formation of Faculty Associated 
Student  Exam Performance 
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Course 256 12 25 60 20 20 
Faculty 240 10 20 65 25 10 

 
The characters between the course and 

faculty clusters are noticeable in student performance 
with respect to the faculty influence and course 
influence of student interest. (Table 1) The percentage 
of pass and fail indicates that the overall cluster 
centroid of the faculty influence have produced better 
result for the students. An exercise like this is indeed 
valuable to assist researchers to evaluate the 
supervised modeling techniques and eventual 
decisions. Conceivably, upon learning the 
characteristics of the dataset, the researcher may 
choose to reduce the less crucial data fields, especially 
if processing time or storage is a concern. The use of 
factor analysis or principal components analysis 
(PCA) to root out the auxiliary features may be 
desirable at this point. 

 

The students are distributed based on the 
assignment grades obtained with the exams conducted. 
Graduation is becoming highly important in displaying 
the status as well as the quality of any educational 
institution. As reference to this the student cluster 
formation are carried out based on the pass and fail 
grades to show their quality percentage (Graph 1) 
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Graph 1: Student performance on Assignment 
Grades 

 
6. CONCLUSION 

The proposed work provides an effective 
analytical predictive model framework using data 
mining clusters in evaluating the quality of educational 
institutions in terms of student performance, 
curriculum, faculty skill sets, facilitation provided and 
life ray success. The main idea is organized into a 
model proposed to represent how this technology is 
used in educational system to improve the efficiency 
and effectiveness of the traditional processes. The 
model is also presented as a guideline for educational 
systems to improve their decision-making processes.  

The educational data mining clustering 
technologies allow educators to study how students 
learn (descriptive studies) and which learning 
strategies are most effective (causal/predictive 
studies). Since educational systems are capable of 
collecting vast amounts of student profile data, data 
mining and knowledge discovery techniques can be 
applied to find interesting relationships between 
attributes of students, assessments, and the solution 
strategies adopted by students. The major focus of this 
work  is to  introduce an approach for predicting 
performance quality of education , use clustering 
ensembles to build an optimal framework for 
clustering assessment resources and  propose a 
framework for the discovery of interesting decision 
rules within an  educational system. 

The discovery of decisive rule by mining 
interesting contrast rules, are sets of conjunctive rules 
describing interesting characteristics of different 
institutional parameters. In our context of educational 
system quality, contrast rules help to identify attributes 
characterizing patterns of performance disparity 
between various groups of students, faculty and 
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infrastructural facilitations. Examining these contrasts 
can improve the educational systems for teachers, 
students and the management allowing for more 
accurate assessment and more effective evaluation of 
the educational quality. The proposed framework 
model can be used to analyze the existing work, and 
identify existing gaps and further works. The 
researchers may use the model to identify the existing 
area of research in the field of data mining in other 
institutional performance quality. As further work,  
this model may be used as a functional base to develop 
an appropriate data mining system for institutional 
performance. 
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