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Abstract

This research paper is anticipated to focus on the
assessment of class 10 level students using
Principal Component Analysis and Factor
Analysis. Society is always expecting a high level
quality of services from all the Educational
Institutions. In West Bengal, there are so many
Government schools, Government sponsored
schools, Self-financed schools. All the schools has
most dynamic curriculum. The study has been
conducted to improve the academic performance
of class 10 level students. Initially, we have
selected one Madhyamik level school from
Burdwan district in West Bengal to collect the
data. Nine parameters associated with class 10
level students has been chosen. Assessment has
been done using Principal component Analysis and
Factor Analysis. Principal Component Analysis
and Factor analysis, both are the examples of
unsupervised learning method. They are also most
widely used data analysis technique. In this paper,
Principal Component Analysis and Factor Analysis
both are used to analyse the students’ parameters.
A new assessment technique has also been
introduced in this research paper.
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Introduction

In this present scenario, class 10 level
students mainly evaluated based on their
performance in the examination. (pay main
attention in the curriculum and pay less
attention in co-curriculum and extra-
curriculum activity) Here, in this work one
new method has been introduced to assess
class 10 level students in a different way.
Therefore, this paper introduced a more
comprehensive study for the assessment of
class 10 level students. Principal Component
Analysis and Factor Analysis, both allows us
to find out the hidden pattern behind the data
set. By applying Principal Component
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Analysis and Factor Analysis to the data set,
we can increase a deeper perception into the
various features that impact class 10 level
students’ academic achievements. By applying
PCA and FA methods, the factors and more
important parameters associated with class 10
level students has been identified.

Data Collection

Data has been collected from Belar-Bhurkunda
High School, a Madhyamik school in Burdwan
district of West Bengal. Details of 25 students in
2011 Madhyamik batch and 25 students of 2012
Madhyamik batch has been selected randomly.
Nine parameters has been chosen, they are (x1)
Attendance in School, (x2) Discipline in school,
(x3) Result in different class test, (x4) Result in
different surprise test, (x5) Financial background,
(x6) Communication skill,(x7) Comprehensive
skill, (x8) Professional skill, (x9) Dress code and
the Total Marks.

Methodology:

Principal component analysis (PCA) is one
example of Unsupervised Learning Method.
Although it is oldest technique, but most widely
used multivariate data analysis. It was first
introduced by Pearson in 1901, and developed by
Hotelling in 1933. It is applied in economic and
statistical research. It is a method for dimension
reduction and feature extraction. By applying
Principal Component Analysis, the weights of
Principal Components are  automatically
generated. Therefore, Principal Component
Analysis is a more powerful tool for feature
extraction.

Factor Analysis is also most widely used statistical
tool for multivariate data analysis. By applying
Factor Analysis, we will be able to find the factors
from a huge number of variables. It has some
unique features. Factor Analysis is performed on
continuous variables and categorical variables.
Generally, Factor Analysis has two types, EFA
(Exploratory  Factor  Analysis) and CFA
(Confirmatory Factor Analysis).
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Principal Component Analysis and Factor Analysis

has

implemented by using R programming

language. R is open source programming language

Step 2: Correlation matrix of Table-1 has been
calculated and stored in Table-2.

used for data analysis. It is also the leading tool for  Taple-2:
Machine Learning, Statistics etc.
I C1 C2 C3 Cq4 Cs C6 C7 C8 Co
Table 1. N
D
m [X X [X X [X5]X XX [X | Total 5
de |1 2 |3 |4 6 |7 (8 ]9 Marks 1 | 1.00 | 061 | 054 | 0.37 | 0.21 | 0.27 | 0.2 | 0.61 | 0.197
X m 00 567 | 527 | 267 | 305 | 402 | 347 | 885 | 6934
class 31 53 80 422 | 43 342 | 257
10 8
Exami 2 [ 061 | 1.00 [ 0.60 | 044 | 0.23 | 0.29 | 0.2 | 0.32 | 0.524
nation 5673 | 00 | 085 | 026 | 497 | 467 | 628 | 152 | 7148
(800) 1 21 03 170 89 262 065
1 9 [8 |9 |6 |5 6 |7 |8 |7 |55
2 [¢) 9 [¢) 7 4 9 9 9 8 480 3 0.54 0.6 1.00 0.19 0.19 0.15 0.3 0.43 | 0.48
3 8 8 8 6 8 6 8 7 7 434 5275 | 008 | oo 364 238 ggz 880 | 773 2493
3 521 92 49 9117 | 277 9
4 9 9 g 7 9 7 7 7 7 428 4 0.37 0.4 0.19 1.00 | 0.16 | 0.42 | 0.4 0.52 | 0.48
5 17 19 7 17 17 |7 17 19 14 267 | 402 | 364 | 00 | 385 | 7491 | 294 | 164 | 2242
6 8 8 8 6 9 7 7 8 7 320 80 603 92 860 | o 487 053 8
7 7 |18 |8 |7 |4 7 |8 |7 |8 |375 5
8 8 7 7 6 7 6 7 8 7 359 5 0.21 0.2 0.19 0.16 1.00 | - - - 0.148
9 8 8 7 7 5 8 7 8 7 301 305 349 | 038 | 385 00 0.16 | 0.0 0.01 | 8203
10 | 7 7 8 6 5 7 8 7 8 | 327 42 717 65 86 624 | 969 | 709
11 8 |8 |7 |7 4 7 |8 |7 7 | 311 74 526 | 506
12 [ 8 |7 8 |6 |4 8 |7 |8 |7 |274 5 7 5
0.27 | 0.2 0.15 | 042 | - 1.00 | 0.51 | 0.47 | 0.2
13 8 8 573 Z 4 Z Z; 8 2 324 402 946 452 7491 | 0.16 | 00 648 052 0370
1451 573 Z; o Z - Z; 8 2;2 43 789 | 88 0 624 711 | 287 |1
743
16 | 9 9 9 9 8 9 9 |9 9 | 715 7 | 0.23 | 0.2 0.38 | 042 | - 0.51 | 1.00 | 0.25 | 0.410
17 |9 |9 9 |9 7 8 |8 |9 |9 |633 4734 | 628 | 809 | 944 | 0.0 | 648 | 0O 762 | 7455
18 |9 |8 |8 |8 |8 |8 |88 |9 |63 3 963 | 12| 88 | 969 | 71 056
19 |8 |8 [8 (8 |7 |7 (818 |7 |ao 526
20 | 8 8 7 7 6 8 8 7 8 482 8 | 061 | 0.3 0.43 | 0.52 | - 0.47 | 0.2 1.00 | 0.410
21 8 7 7 8 6 7 8 8 7 500 885 215 | 773 164 0.01 | 052 | 576 | oo 7455
20 7 7 7 6 7 7 7 7 7 338 26 206 28 05 70(()) 29 205
50
23 g ; g VA g g g A g 332 9 0.19 0.5 048 | 048 | 0.14 | 0.28 | 0.41 | 0.21 1.000
4 7 7 357 769 247 249 224 882 037 074 696 o
25 |7 7 7 8 7 7 7 8 7 305 34 148 | 39 28 031 | o1 551 826
zg g ; 2 g g g g g g igg Step 2: The Eigenvalues, Variance Contribution
28 |8 |8 |8 |8 |7 |7 |8 |8 |8 | 348 rate, % of variance, cumulative % of variance of
29 19 19 |9 |9 |4 |9 |9 ]9 |9 |42 Table-1 has been fitted out in Table-3.
30 | 9 9 8 9 4 8 8 8 8 | 420
31 |8 |9 |9 |9 |9 9 |8 |7 |8 |522 _o-
32 |8 |8 |8 |7 |4 |7 |7 |7 |7 |261 Table-3:
33 |8 |8 [8 |8 |7 8 |8 [8 |8 |377
34 |8 |8 |8 |8 |5 8 |8 |8 |8 | 376 Eigenvalues Variation Contribution Rate
35 |8 |7 |7 |8 |7 8 |8 |7 |8 |236 3.7831200 0.4203466667
36 19 |9 |9 |9 |4 8 |8 |8 |8 | 233
7 18 18 |7 |7 |a - T7 18 |7 | 324 1.4389563 0.1598840333
38 8 8 8 8 4 8 8 7 7 211 1.0522145 0.1169127222
39 19 {9 |9 |9 |7 |8 |8 |8 |8 |379 0.8611653 0.0956850333
e s e b foman
42 |9 [o |8 |8 |8 [8 |8 [8 |8 |22 0.5089683 0.0565520333
43 |8 |8 |7 |7 4 8 |8 |8 |8 |276 0.4177129 0.0464125444
1‘5‘ g 3 s 3 3 3 g g g 2% 0.2314381 0.0257153444
46 | 9 9 9 9 6 ) 9 9 0 | 383 0.1221808 0.0135756444
47 |8 [8 [8 [8 |4 [8 [8 |7 |7 [235 Step-3: Eigenvalues has been plotted in a
8 8 |8 60 .
:9 g g g g ‘7‘ 3 s 3 3 238 graph, and observed more important
50 |7 |7 [7 17 14 |7 717 |7 |208 parameters related to class 10 level students.

Principal Component Analysis

Step 1: Data has been stored in Table-1.
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Step-4: Eigenvectors of Table-2 has also been
furnished in Table-4.

Table-4

IN |C1 |C2 |[C3 [C4 | C5 C6 C7 | C8 | Co

DI

CA

TO

RS

X1 | - - - - - 0.1 | 0.3 | o. -
0. 0.2 | 0.4 | 0.0 | 0.0 | 65 04 | 61 | 0.2
37 | 23 77 727 | 82 891 | 01 81 598
43 | 07 86 86 571 | 58 77 63 | 60
87 | 60 | 48 | 16 05 41 | 44
82 | 3 7 2

X2 | - - 0.0 | - 0.3 | 0.5 | 0.2 - 0.4
0. 0.2 | 72 0.1 | 166 | 59 114 | 0.3 | 197
39 | 74 01 39 09 47 96 | 33 | 392
35 |03 |65 |70 |47 |98 |5 42 |3
24 | 03 7 61 3 311
03 |9 o 3

X3 | - - 0.0 | - - - - - -
0. 0.2 176 | 0.5 | 0.1 | 0.2 | 0.1 | O. 0.4
36 | 719 | 89 | 471 | 576 | 793 | 95 | 40 | 353
51 | 69 17 159 | 33 33 64 | 29 | 327
81 | 47 5 84 63 35 39 |1
11 14

6

X4 | - 01 |01 |05 |02 |- 0.3 | - -
0. 41 03 92 28 0.2 [ 98 | 0.2 | 0.3
36 | 37 22 88 453 | 165 | 40 | 87 | 813
34 |37 | 45 84 | 44 36 73 | 15 964
73 |5 4 4 52 51 9
10 86

X5 | - - 0.1 | 0.5 | - 0.0 | - - 0.1
0. 0.6 | 52 09 0.5 | 40 0.2 | O. 05
09 | 12 47 99 014 | 545 | 611 | 00 | 857
51 |38 | 916 | 67 | 977 | 05 | 43 | 56 | 44
98 | 317 9 3 2 60
51 311

X6 | - 0.4 | - 0.1 | - 0.5 | - - -
0. 98 0.0 | 38 0.1 | 25 0.5 | 0. 0.2
30 | 90 | 54 315 | 63 67 23 | 03 | 436
14 | 98 87 42 89 061 | 60 | 65 | 944
41 00 46
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31 | 5 0 524 90 | 35 |6
9
X7 | - 0.3 |03 |- - - 0.3 | o. 0.3

0. 70 319 | 0.1 | 0.6 | 01 | 82 |07 | 076
31 |22 | 84 |68 |o072|114 | 74 |17 854
13 | 98 | 62 173 | 53 777 | 17 86 | 9
4 | 5 53 02 o 26
50 5

X8 | - 0.1 | - 0.1 | 0.0 |- - - 0.5
0. 33 0.5 | 216 | 89 0.4 | 0.2 | O. 037

35 | 73 29 641 | 257 | 53 90 | 07 | 479
97 | 26 68 4 97 42 09 | 66 | 6

05 | 5 24 59 64 | 94
23 7 6 29
3
X9 | - - 0.5 | - 0.4 | - - 0. 0.0

0. 0.0 | 817 | 0.0 | 010 | 0.1 | 0.3 | 49 | 478
33 | 48 | 66 | 44 | 189 | 96 04 | 94 | 384
65 |08 | 83 |93 |8 34 67 |81 |9

26 | 06 81 43 |77 | 74
06 | 2 6 4 0o
Factor Analysis:

Step 1: Evaluation of Data. (Correlation
Matrix, KMO)

Step 2: Factor Extraction. (PCA)

Step 3: Eigenvalues, Variance Explained.
Step 4: New Constructs.

Conclusion

Principal Component Analysis and Factor
Analysis both are used for dimensionality
reduction, i.e. higher dimension to lower
dimension. In this research work, Principal
Component Analysis has been implemented to
find more and less important features related
to class 10 level students. Factor Analysis has
been implemented to find the factors related
to class 10 level students. In case of PCA more
important attributes are equal to the number
of original variables, and in case of Factor
Analysis, the factors are equal to the original
variables. The steps of PCA and FA, are almost
same. We only can differentiate them in terms
of their applications. The future researchers of
this domain can apply both PCA and FA for
education systems assessment.

In this research work, it has been shown that
first two components are most correlated with
the indicators “Result in Surprise Test” and
“Financial Background” respectively. So we
can conclude by applying Principal
Component analysis these two are more
important parameters to assess class 10 level
students. It has also been shown that by
applying Factor Analysis we will find two
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factors among nine components for class 10
level students assessment.

Our main aim was to identify the class 10 level
students, those has the ability to improve their
academic performance, but they won’t be able
to implement due to several reasons. The idea
of this paper is also be helpful for the future
researchers of this domain.

Based on the primary data, this research
paper attains a complete evaluation methods
of class 10 level students quality. By
calculating the scores of Principal
Components and find Factors, we can observe
the strengths and weaknesses of class 10 level
students.
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