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ABSTRACT - To enhance the quality of education system, student performance analysis plays an important role for
decision support. Evaluation of student’s performance is an important aspect in every institution. The student’s
knowledge about the programming concepts can be tested using various forms of assessments. It helps the teacher
to identify students who need special attention and allow the teacher to provide appropriate guidance. To achieve
this a machine learning approach called the Recursive Clustering technique is used to group the students of the
programming course into groups based on their performance in the given assessment. There are three groups:
Pass, Fail and Above Average. More attention is given to the students present in lower group as they are prone to
fail. Study materials are provided to the students for preparation. Tests are conducted for the students who fail.
The process is repeated for three times so that most of the students from the lower group will move to the higher
group. The results are compared using k-means algorithm. The results prove that this approach provides an
effective way to predict the low performing students from their assessment, thereby enabling the student to be on
track.
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I.

INTRODUCTION

Machine Learning is the field of study that gives computers the capability to learn without being explicitly
programmed. There are three ways for learning: supervised, unsupervised and reinforcement. Today, many
institutions are widely using the machine learning techniques for the analysis of student’s performance. Ultimate
objective is to extract information from large datasets, and to utilize the extracted information in decision making
process. Programming skill is a very important aspect for a computer science student. It is important for the
students to develop their abilities in order to acquire the skill. Programming language is important because it
defines the relationship, semantics and grammar which allow the programmers to effectively communicate with
the machines that they program. This paper aims to evaluate the performance of the students by making them into
groups (Clusters) according to their performance in the assessment. The clusters are created using Machine
Learning Techniques called Recursive Clustering. The best performing machine learning algorithm known as kmeans algorithm is used here which provides an easy understanding and implementation. K-means clustering is a
type of unsupervised learning, which is used in the case of unlabelled data.
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The goal of this algorithm is to find groups in the data, with the number of groups represented by the
variable K. The algorithm works iteratively to assign each data point to one of K groups based on the
features that are provided. Data points are clustered based on feature similarity.
II. LITERATURE SURVEY
Faculty are analyzing difficulties in programing languages that students don’t have knowledge about how program
works in various aspects related to storage and execution[3].The number of dropouts are increasing in
programming in fact programming courses are difficult to master, at least each person takes more than 10 years to
expert in programming languages[2]. Robin at [4] teachers must focus on the application while teaching the
programming concepts. Students lack of knowledge in initial stages of the programming courses this leads to poor
performance [5]. Mc Carcken et al. [6] noticed that students have serious deficiencies in programming skills at
introductory level courses. Traditional teaching method requires more memorization than much needed more
critical thinking[15].Critical Thinking can be largely enhanced in peer groups. Therefore, it is observed that the
students’ performance improves in properly structured cooperative learning environment [16]. A study by Nokes et
al. [17] investigating students’ learning observed that, the students who practiced traditional ways of learning
scored lower than the students who resorted to heuristic techniques of learning in content-based assessments.
Students’ performance is enhanced when they use blended learning techniques [18].
III. TECHNIQUES AND TOOL
Machine learning (ML) is the technique and study of algorithms and statistical models that computer systems use in
order to perform a specific task effectively without using explicit instructions, relying on patterns and inference
instead. It is seen as a subset of artificial intelligence. Machine learning algorithms build a mathematical model based
on sample data, known as "training data", in order to make predictions or decisions without being explicitly
programmed to perform the task. Machine learning algorithms are used in a wide variety of applications, such
as email filtering, and computer vision, where it is infeasible to develop an algorithm of specific instructions for
performing the task. Machine learning is closely related to computational statistics, which focuses on making
predictions using computers. The study of mathematical optimization delivers methods, theory and application
domains to the field of machine learning. Data mining is a field of study within machine learning, and focuses
on exploratory data analysis through unsupervised learning. In its application across business problems, machine
learning is also referred to as predictive analytics.
Recursive Clustering Technique
It is basically a type of unsupervised learning method . An unsupervised learning method is a method in which we
draw references from datasets consisting of input data without labeled responses. Generally, it is used as a process
to find meaningful structure, explanatory underlying processes, generative features, and groupings inherent.
Clustering is the task of dividing the population or data points into a number of groups such that data points in the
same groups are more similar to other data points in the same group and dissimilar to the data points in other
groups. It is basically a collection of objects on the basis of similarity and dissimilarity between them. It is the
simplest unsupervised learning algorithm that solves clustering problem. K-means algorithm partition n
observations into k clusters where each observation belongs to the cluster with the nearest mean serving as a
prototype of the cluster .
K Means Algorithm
Let X = {x1,x2,x3,……..,xn} be the set of data points and V = {v1,v2,…….,vc} be the
set of centers.
1) Randomly select ‘c’ cluster centers.
2) Calculate the distance between each data point and cluster centers.
3) Assign the data point to the cluster center whose distance from the cluster center is
minimum of all the cluster centers..
4) Recalculate the new cluster center using:
where, ‘ci’ represents the number of data points in ith cluster.
III. DESIGN
The architectural configuration procedure is concerned with building up a fundamental basic system for a
framework. It includes recognizing the real parts of the framework and interchanges between these segments. The
beginning configuration procedure of recognizing these subsystems and building up a structure for subsystem
control and correspondence is called construction modeling outline and the yield of this outline procedure is a
portrayal of the product structural planning.
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The figure .1 shows the system architecture . It shows the way this system is designed and brief working of the
system. The DFD is straightforward graphical formalism that can be utilized to speak to a framework as far as the
info information to the framework, different preparing did on this information and the yield information created by
the framework. A DFD model uses an exceptionally predetermined number of primitive images to speak to the
capacities performed by a framework and the information stream among the capacities.

Figure 1. system architecture
The DFD is straightforward graphical formalism that can be utilized to speak to a framework as far as the info
information to the framework, different preparing did on this information and the yield information created by the
framework. A DFD model uses an exceptionally predetermined number of primitive images to speak to the
capacities performed by a framework and the information stream among the capacities. The principle motivation
behind why the DFD method is so famous is most likely in light of the way that DFD is an exceptionally basic
formalism- It is easy to comprehend and utilization. Beginning with the arrangement of abnormal state works that
a framework performs, a DFD display progressively speaks to different sub capacities. Actually, any various leveled
model is easy to get it.
IV. IMPLEMENTATION
The implementation phase involves the actual materialization of the ideas, which are expressed in the analysis
document and developed in the design phase. Implementation should be perfect mapping of the design document
in a suitable programming language in order to achieve the necessary final product. Often the product is ruined due
to incorrect programming language chosen for implementation or unsuitable method of programming. It is better
for the coding phase to be directly linked to the design phase in the sense if the design is in terms of object oriented
terms then implementation should be preferably carried out in a object oriented way. The figure 2shown below
depicts a program that’s running on the Java platform. As the figure shows, the Java API and the virtual machine
insulate the program from the hardware.

Figure 2 : Java Interpreter Architecture.
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Figure 3: Student clusters c1 based on internal 1
Table 1: Clusters C1 details after internal 1
Range
Number of students
percentage
Fail
4/8
50%
Average
2/8
25%
Above average 2/8
25%

Figure 4: Student cluster C2 based on internal 2 assessment
By analyzing figure 3 and 4 it shows the range and marks of the students in the form of graph. The above figures
clusters the results based on their internal performance.
Total students in cluster C1= 8
Total students in cluster C2= 4
Table 2: Cluster C2 details after internal 2
Range
Number of students Percentage
Fail
2/4
50%
Average
1/4
25%
Above average
1/4
25%
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Figure 5: Student cluster C3 based on internal 3 assessment
Total students in cluster C3= 1
Table 3: Cluster C3 details after internal 3
Range
Number of students Percentage
Fail
1/1
100%
Average
0
0%
Above average 0
0%
By observing figure 4 and 5 it was showed that 50% of the students who are initially in cluster C2 were moved to
cluster C3,the number of failure students are more compare to cluster C2.
V. CONCLUSION
Student performance in programming courses will be improved by conducting the assessments and if the students
are analysed in earlier stage they can provide a set of programs and notes automatically to improve their
performance in exams. This work is done by the clustering technique to group the students into different groups
based on their previous performance.
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