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Abstract - It is always contended by recruiters that university graduates lack practical knowledge. They feel that there is a 
large gap between theory and practice in the technical education. This study explores the relationship between the students’ 
performance in theory and practical subjects of technical education and more particularly in computer education. At the 
macro level, a chi-square test is performed to confirm whether theory and practice of the technical subjects are independent. 
The test rejected the null hypothesis and confirmed that the parameters are dependent on each other. At the micro level, k-
mode clustering is applied to group the students according to the grades received in the end-semester examination. 
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“In theory, there is no difference between theory and 
practice. But, in practice, there is”. 

-     Manfred Eigen 
 
I. INTRODUCTION 
 
In a year, India produces many a number of 
professionals and engineers. There are numerous 
engineering colleges which impart undergraduate and 
postgraduate programs in engineering, applied 
sciences and technology. But the employability 
percentage of these graduates is low. This is due to 
the gap between the educational theory and 
educational practice(Wilfred Carr, 1980). Hence, 
education institutes started imbibing more practice 
with important theory subjects (Muthaiyah  
Saravanan 2014). Earlier, there will be only one 
practical subject in a semester. Now it has increased 
to two, in most universities and three, in some 
universities. Few universities have introduced hands-
on training for most subjects. This is to bridge the gap 
between the theory and practice. But it has to be 
ensured whether it actually has achieved. 
There is always a race between the theory and 
practice. There is always a debate, Does a good 
knowledge in theory helps to apply better or Does a 
good practice will help to understand the theory 
better? Nicolina and Rosetta Zan say that there is a 
problematic relationship between theory and practice. 
Steve Klabnik (2012) says that those who learn the 
concepts better can apply better. And most of the 
educational system applies this methodology. As real 
time scenarios cannot be created in the classroom so 
dynamically and adequately, education institutes try 
practice for understanding the theory better. 
Teaching and Learning are actions necessary to 
accomplish a goal in education. To ensure whether or 
not the goal is achieved, assessment is quite 
essential.The principal aim of any assessment is to 
improve the quality of education and improve 
learning skills exert throughout the semester and not 

encircled only during examinations. Assessment can 
be of in-semester assessment and end-semester 
assessment. The In-semester assessment is of 
continuous assessment and plays a percentage 
composition in the end- semester assessment. The 
end-semester assessment reveals the quality of 
learning experience of the students in each 
subject/course. The course can be delivered as 
concept learning and practice learning. Always the 
practice learning is aligned with the concept learning. 
The end-semester assessment of practice learning is 
always done before the end-semester assessment of 
concept learning. 
The objective of the study is to answer the following 
research questions: 

 Is there a significance between practice and 
concept learning? 

 If yes, to what extent it affects the academic 
performance of the student? 

The rest of the paper is organized as follows. Section 
2 describes the review of the literature, Section 3 
describes the materials and methods used, Section 4 
describes the results and discussions and Section 5 
describes the main conclusions of the study, which 
indicate that the laboratory subjects helps to 
significantly improve students’ academic 
achievement. 
 
II. LITERATURE SURVEY 
 
Uwaifo (2012)have discussed about the comparative 
study of the student performance in the theory and the 
practical subjects in Nigerian universities. They have 
focused on the time allocated to theory and practical 
during the training program is quite adequate and 
utilized effectively. 
Galadanci and Mukhtar (2012) have made a 
correlational study of students'theoretical and 
practical examinations scores in computer 
applications courses. The result of their analysis 
showed that there is a correlation between results 
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between theoretical and practical examination scores 
of students. But the study has not revealed the extent 
to which it makes an impact. 
Adeboye G.C. (2005) (2009) have discussed the 
impact of English language in learning Science. Ajayi 
and Omole (1999) have made a correlational Study of 
Basic Science Theory and Practical Subjects in 
school and college education. 
But most of the study is in the macro level and they 
have not dealt with the micro level which is 
addressed in this study. 
 
III. METHODOLOGY 
 
This study is an introspection of the ESA grades of 
theory subject and corresponding lab subject. The 
data is collected from the published provisional 
results of the students of computer applications of 
PES University. 
 
This study is done on the students of computer 
applications study of 2015-18 and 2016-19 batches 
comprising of 110 students in a class. The results of 
these students across 4 semesters were considered for 
analysis. The practical and theory subjects which 
constitute to computer application courses are 
considered. The subjects related to personality 
development and management courses were not 
considered. 
 
The result of the student is published as grades on a 
scale of 10. Hence the data representation is 
completely categorical. Table 3.1 represents the grade 
scale and Table 3.2 represents the acronyms and 
description of subjects/courses of computer 
applications taken for analysis. 
 

Grade Points Letter Grade Remarks 
10 S Outstanding 
9 A Excellent 
8 B Very Good 
7 C Good 
6 D Fair 
5 E Satisfactory 
0 F Fail 

Table 1. ESA Grades on a scale of 10 
 

Acronym Subject/Course 
PP Procedural Programming 

PPLAB Procedural Programming Lab 
IWT Introduction to Web Technology 

IWTLAB Introduction to Web Technology Lab 
OOPS Object Oriented Programming 

OOPSLAB Object Oriented Programming Lab 
DS Data Structures 

DSLAB Data Structures Lab 
CN Computer Networks 

CNLAB Computer Networks Lab 
DBMS Database Management System 

DBMSLAB Database Management System Lab 
ADA Design and Analysis of Algorithms 

ADALAB Design and Analysis of Algorithms 
Lab 

Table 2.Subjects/Courses for Analysis 
 
The students who have not appeared for the exams 
are treated as incomplete data and have been omitted 
from the dataset.As the data is categorical,chi-square 
correlation analysis is performed for the 
courses/subjects which has both theory and practice. 
Later k-mode clustering is performed for the data to 
introspect the spread of grades across theory and 
practical results. The output is visualized as charts for 
better inference. The overall schematic diagram is 
shown in Figure 1. 

 

 
Figure 1. Overall Schematic diagram 

 
In this paper, we have attempted to accept or reject 
the following hypothesis. 
1. There is no significant relationship between 
students’ performance in practical and theory 
subjects. 
2. The grade obtained by the student in theory slightly 
deviates from the grade obtained in practical. 
 
IV. RESULTS AND DISCUSSION 
 
A. Chi-Square Correlation Analysis 
Chi-squared test is used to determine the association 
between two categorical variables in a sample is 
likely to reflect the association between the two 
variables in the population. The null hypothesis for 
the chi-square test is that two variables are not 
associated. The Figure 2 and 3 represents the results 
of the chi-square test for the subjects/courses 
represented in Table2. 
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Figure 2.Graphical Representation of Chi-Square Correlation 

test 

 
 

Figure 3.Numerical Representation of Chi-Square Correlation 
test 

 
The p-value is for the chi-square statistic is 
represented in Table 3. 

 
Table 3.Chi-Square Statistic 

 
The p-value obtained is less than 0.001 which reveals 
that the null hypothesis should be rejected and hence 
the alternate hypothesis is accepted. That is, there is a 
significant relationship between theory and practice 
subjects. Hence, it is proved that practice learning has 
a significant relationship with concept learning. 
 
B. Cluster Analysis 
Clustering is the task of grouping set of more similar 
objects in a group.Since the data is purely categorical 

k-mode clustering is applied. Table 4 represents 
modal values of the gradesgrouped through 
clustering. 
 

PP PP 
LAB IWT IWT 

LAB 
C B D A 
E B B A 
B A E C 
F E F C 
F D E B 
A S A S 
A A C B 

OOPS OOPS 
LAB DS DS 

LAB CN CN 
LAB 

B A B B F D 
D B A A E A 
E E C D D B 
F F D C B S 
A S B A C B 
D C F F B B 
S S C A D S 

DBMS DBMS 
LAB ADA ADA 

LAB 
D A B A 
S S C B 
A A D C 
B B E A 
S A F F 
E B A B 
B A D S 

Table 4.Modal value of each cluster 
 
It reveals that in most of the subjects, where there is a 
great association between the subjects if a student 
gets an S grade in a practical subject, he gets either S 
grade or A grade. That is, the bandwidth of the 
difference in the grade is 10 points only. But there are 
some cases where the bandwidth is found to be more. 
Those are considered outliers. The results also show 
that in computer networks subject the bandwidth is 
more, which reveals that the practice learning has not 
greatly improved the concept learning of the subject. 
That is, the syllabus of practice is not part of the 
theory. In such a case, the subject needs to be 
restructured. 
 
The figures 4 through 6 shows the mosaic plot 
representation of the data represented in Table 4. 
 

 
Figure 4.Modal Representation of clusters for PP & IWT 
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Figure 5.Modal Representation of clusters for DS & OOPS 

 
Figure 6.Modal Representation of clusters for DBMS & ADA 

 
Figure 7.Modal Representation of clusters for CN 

 
CONCLUSION 
 
The study has revealed that there is a significant 
relationship between the theory and the practical 
subjects of computer application courses and the 
students have got one grade lesser than practical 
subjects many a time. Though few outliers are found, 

it is so minimal that we can conclude that 90% of the 
times a good practice helped them to understand the 
concepts better with a scale difference of ten marks. 
The study also helps to identify the subjects which 
have a greater bandwidth of difference between 
theory and practice. This will help the system to 
improve further and try to fill the gap between 
practice learning and concept learning. 
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