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Abstract 
 

In India ranking of students is mainly done on basis of marks obtained in 

exams. Majority of the Indian college obey the typical pattern of grouping the 

students in the category of pass with distinction for students scoring 75% and 

above, first division for the scores within 60% to 75%, second division for the 

scores within 50% to 60%, third division for those within 40% to 50%. Most 

of the Universities set a minimum set of marks that should be maintained in 

order to continue in the degree program. Therefore, marks obtained in 

examination remains the most common factor used by the academic planners 

to evaluate progression in the domain of academics. It is onerous to judge 

whether course appraisal reflect how much students really learn from a class 

because valid measures of learning are hardly available. This paper introduces 

a straightforward methodology based on Z-Score, k-means clustering 

algorithm and deterministic model to evaluate the performance of students in 

higher institutions. This methodology will aid in academic planning, 

accordingly the instructors can supervise student’s performance during every 

semester. Therefore this method will play an important role for academic 

planners to determine the reasons for decline in performance of students 

during particular semester and steps that need to be taken to improve 

performance from next academic session. 

 

Key Words: Mean, Standard Deviation, Z-Score, Student performance, 

Statistical analysis, K-Means.   

 

 

Introduction 
There is an impending crisis in the administration of higher education due to rapid 

opening of educational institutions. One among the most usual evaluation tools in 

higher education available today is the Student evaluations of courses. Most of the 

university stakeholders use scores on course evaluation forms as a measure of the 
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transmission of knowledge in a course. In order to have supremacy and good count of 

students it is important to possess a resilient strategic management tool in the 

educational sphere, that aims at a finer comprehension of  the students learning 

techniques and ascertain the students learning settings to acquire the improved 

educational outcomes and to gain insight into it handling the huge amount of student 

data. 

The problem is many educational institutions is that student performance 

evaluation. Analysis and identification of only well performing students are done and 

weaker students are ignored. All these problems have been overcome by concentrating 

on the ignored areas aiming at simplified and economic data management, admittance 

and analysis of student data. 

 

 

Literature Survey 
Several technique has been defined using data mining to evaluate the student 

performance in the educational domain. The overview of existing experimentations 

reported in the literature is discussed below. 

Rakesh Kumar Arora et.al [1], has proposed one such simple and easy group the 

student data is K-Means clustering technique. Using K-Means clustering the 

performance of the students are easily differentiated based on the number of clusters 

given. Brijesh Kumar Bhardwaj et.al[2], has proposed a technique in predicting the 

student performance by using Bayesian classification method. Where the previous 

year performance is used to predict the current year performance. The resulting 

approach well be upon the weaker students who require special attention. Anwar M. 

A et.al[3], has proposed the analysis of supervised and unsupervised assessment of 

students data, using association rule technique. Using association rule, where the it 

gives clear difference between the performance in the supervised assessments and 

unsupervised assessments of the students. By this it is easy to identify where exactly 

the students are lacking. Ajay Kumar Pal et.al[4], proposed a methodology using 

classification model. Where in this students previous year’s performance data and 

placement training data has been taken for the analysis. Using the weka tool, 

classification has been done. After the classification in the weka tool based on 

previous year’s performance and placement training performance, it is a prediction 

that how many can get placed in the placements. Rakesh Kumar Arora et.al[5], has 

proposed a technique of association rule to improve the student performance using 

weka tool. Where the students whole semester performance grades has been taken for 

the analysis. The resulting helps the academic planners to compare the students’ 

performance with well performing students.  

Most of the methods in the literature focused on identifying students’ performance 

in without comparing to the others students performance. In some of the papers they 

used tools like weka tool for analysing the students’ performance. The proposed 

methodology gives the individual performance of the students with comparing to the 

others students’ performance as well as group performance of the students.   
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Proposed Methodology 
The application of analytics in the field of education has fatten in the late years for 

four primary reasons: a substantial increase in amount of data, refined data formats, 

move forwards in computing, and lastly the highly knowledgeable  tools available for 

analytics. The relationship of a score with the mean of the group of scores gives a 

statistical measurement called Z-score. Sometimes we want to do more than 

summarize a bunch of scores. Sometimes we want to talk about particular scores 

within the bunch. We may want to tell other people about whether or not a score is 

above or below average. We may want to tell other people how far away a particular 

score is from average. We might also want to compare scores from different bunches 

of data. We will want to know which score is better. Z-scores can help with all of this.  

A Z-score value can be a positive or a negative. The value of 0 Z-score indicates that 

the score is equal to the mean value obtained. The positive or negative Z-score value 

indicates whether it is above or below the mean value and by how many S (standard 

deviation) values. 

In the proposed system the student performance is evaluated using Z-Score. Where 

Z-Score values are used to assess individual performance of students in a particular 

subject and also reveals whether the students stands above or below average in 

performance. The application also visualizes the interpreted data and where it helps to 

understand the overall performance of all students in a particular subject. By this the 

instructor of the particular subject can concentrate on weaker students and provide 

right instruction in order to improve their performance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Process Methodology 
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xi  is each value of dataset 

 is the mean value of data 

s is the standard deviation 

The absolute value of the z-score tells you how many standard deviations you are 

away from the mean. If a z-score is equal to 0, it is on the mean. If a Z-Score is equal 

to +1, it is 1 Standard Deviation above the mean. If a z-score is equal to +2, it is 2 

Standard Deviations above the mean. If a z-score is equal to -1, it is 1 Standard 

Deviation below the mean. If a z-score is equal to -2, it is 2 Standard Deviations 

below the mean. Some z-scores will be positive whereas others will be negative. If a 

z-score is positive, its’ corresponding raw score is above (greater than) the mean. If a 

z-score is negative, its’ corresponding raw score is below (less than) the mean.  

 

K-Means Clustering: 

The main idea is to define k centers, one for each cluster. The better choice is to place 

the centers as  much far as possible from one another. The following step is to take 

every point belonging to a given data set and associate it to the adjacent center. And 

when no point is undone, the initial step is completed and an early grouping is 

performed. At this stage we need to re-compute k new centroids as barycenter of the 

clusters resulting from the previous step. Once we have these k new centroids, a 

contemporary binding has to be done between the same data set points and the 

adjoining new center. Now a loop has been created. Due to the generation of this loop 

we may observe that the k centers change their location step by step until no more 

changes are done or in other words centers do not move any more. Lastly, this 

algorithm aims at minimizing an objective function known as squared error function 

given by:   

 
where, 

  ‘||xi - vj||’ is the Euclidean distance between xi and vj. 

‘ci’ is the number of data points in i
th

 cluster.  

‘c’ is the number of cluster centers. 

The algorithm comprises of the successive steps: 

1. Locate K points into the area represented by the clustered objects. Each of 

these points represent initial centroids for the respective group. 

2. Allocate each object to the group that has the nearest centroid. 

3. Once all assignments are done, recompute the positions of the K centroids. 

4. Repeat Step 2 and 3 until the centroids no longer move. This yields a parting 

of the objects into groups from which the metric to be minimized can be 

computed. 
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Experimental Analysis 
The experimentation of student performance evaluation, with respect to the proposed 

methodology is conducted with around 70 student’s marks. Which includes Z-Score, 

where it determines the individual performance of the students. In order to get the 

overall performance of the students K-Means algorithm is used. In K-Means 

algorithm consider total marks scored by the student and based on the number of 

clusters as user choice, the marks are divided into those many clusters. After 

clustering, individual performance of each cluster is taken. Then cluster size and 

performance of individual cluster is considered and plotted in a graph. 

 

 
 

Figure 2: Calculated Z-Score of Students Marks 

 

 
 

Figure 3: Pie chart visualization of Z-Scores 
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Figure 4: Cluster 1 of students marks 

 

 
 

Figure 5: Cluster 2 of student marks 

 

 
 

Figure 6: Cluster size, each cluster performance and visulization 
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Conclusion 
Data mining is a powerful analytical tool that enables educational institutions to better 

allocate resources and staff, providently manage student outcomes, and improve the 

effectiveness of student performance. With the ability to uncover hidden patterns in 

large databases, colleges and universities can build models that predict—with a high 

degree of accuracy—the behavior of population clusters. By acting on these statistical 

models, educational institutions can effectively address issues ranging from student 

performance. 
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