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Abstract— Data analysis is the emerging
research field that relies on methods and
techniques to make insights on the data sets.
Data  analysis on  student’s academic
Performance based on their Health status such
as nutritious food intake hygienic life style and
frequency of health issues is the main objective
of the research. The datasets were obtained by
Questionnaire method and the analysis were
carried out initially with clustering algorithms
such as K-means algorithm, Hierarchical
clustering and EM Method.In the second phase,
Genetic search was performed and the outputs
were generated. The statistical output
representation for the important attributes are
given using orange software.The algorithmic
Experimental setup was also carried out with
weka datamining tool on student’s dataset that
has 113 instances and 93 attributes.The findings
of the research work were that K-means
algorithm outperformed well when compared
with EM method and Hierarchical clustering.
Genetic search method predicted correlated
attributes for the selected class attribute and the
outputs are generated.The statistical data
analysis shows that nutrition and health issues of
female students has an impact on the academic
performance of students.

Keywords— Genetic  Algorithm, Clustering

Algorithm,Kmeans,Hierarchical, EM M ethod,Health
status indicator

I. INTRODUCTION

In real time situations, Health status indicator of every
individual especially for girls is essential for a prosperous life
and career achievement. “Learning without Burden” is
necessary to achieve the goals of the students. Girl student’s
performance is high in sports, Education and Extracurricular
activities. But the Health issues of girl students become a
hindrance for their successful achievement. Girl Students in

college level can be categorized as different types such as
normal healthy students, Students with lack of Hemoglobin
content, Students with malnutrition, differently able girl
students, students under medications, students with mild
health issues and so on. The research aimed at finding the
need of'the students and self evaluation of the students’ about
nutrition and to further increase the academic performance of
the students. For the purpose of the research, clustering
algorithms such as K-means, Hierarchical clustering and EM
applied. Further Genetic algorithm is applied for prediction
and data analysis. Many Literature works were made based on
Health indicators in existing works. In [1], the article explores
the differences between the current health status of
adolescents with the obtained target set in Healthy China
2030. In [2], a comparative analysis was made with the upper
elementary school children with health problemand suggested
the inclusion of physical health education. MANOVA and
DISCRA analysis was performed for the analysis. In [3], the
physical activity (PA), the intensity of metabolic processes
and motor skills of university students were analyzed and the
statistical analysis was performed. The study of the article in
[4] deals with the nutritional status of toddlers classification
with naive bayes classification based on z-score value. Xing
Xu et.al in [5] in their work, predicted the Internet usage
behavior of 4000 students with machine learning algorithms.
In [6], cluster analysis, principal component analysis or factor
analysis and other measures are performed to analyze three
health-related behaviors of interest among 11-16 year olds in
high-income countries. In the cited work [7], Hybrid genetic
algorithm (HGA), K-means is used for clustering. In [8], the
authors proposed the authors proposed four traits of interest
for hierarchical clustering algorithms as: (1) empirical
performance, (2) theoretical guarantees, (3) cluster balance,
and (4) scalability for clustering problems. Based on the
analysis, it was concluded that student’s performance analysis
was reviewed in every aspect based on many attributes and
also the recent clustering algorithms was widely used in many
applications. In [9], the authors compared the clustering
techniques in Educational data mining. K means, density
based, and hierarchical methods are analysed for clustering
analysis in terms of silhouette coefficient and distribution. The
authors in [10], predicted the student’s performance using
modified version of Harris Hawks optimization algorithm. The
authors in [11], developed a new algorithm based on genetic
algorithm to identify the positive covid19 cases. In the work
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[12] entitled, “Student performance analysis and prediction in
classroom learning: A review of Educational data mining
studies, a systematic review of EDM studies on student
performance prediction is analysed. The main aimof the study
in [13] is to develop and test a conceptual framework in a
university context and investigation of academic success. In
[14], adaptive E-learning system was surveyed, and soft
computing tools is discussed within the ambit of Educational
data mining. In the research work [15], finding out Students’
course success in vocational courses was identified by
unsupervised machine learning algorithms.

II. CLUSTERING ALGORITHMS

A. K-means algorithm

In K-means clustering algorithm, each object is assigned to
precisely one set of clusters. The initial step starts by deciding
the number of clusters with k value. The value of ‘K’ is
generally a small integer, such as 2, 3, 4 or 5, but may be
larger. The quality of set of clusters is determined by the value
of an objective function which is calculated by the sumofthe
squares of the distances of each point fromthe centroid. Each
cluster will have the centroid point and the objective function
is given. Each point will be assigned to the nearest centroid in
each cluster. For ‘N’ number of iterations, all the objects are
assigned to ‘K’ clusters based on the centroids. The centroids
are recalculated and the steps are repeated.

ALGORITHM 2.1

Choose a value of k

Select ‘K’ objects with ‘K’ centroids

Assign each object to the nearest centroids

Recalculate the centroids

Repeat steps 3 and 4 until the centroids no longer move

B. Hierarchical clustering

In Hierarchical clustering, starting with each object in a
cluster of its own, the process repeatedly merge the closest
pair of clusters until we end up with just one cluster containing
all the objects.

ALGORITHM 2.2

Assign each object to its own single object cluster
Calculate the distance

Merge the closest pair

Calculate the distance between clusters

Recalculate the centroids

Repeat steps 3 and 4 until all the objects are in a cluster

C. Expected Maximization(EM) Method

EM assigns a probability distribution to each instance
which indicates the probability of it belonging to each of the
clusters. The cross validation performed to determine the
number of clusters is done in the following steps:

1.The number  of  clusters is set  to 1
2.The training set is split randomly into 10 folds.
3EM is performed 10 times wusing the 10 folds
4The loglikelihood is averaged over all 10 results.

5.If loglikelihood has increased the number of clusters is
increased by 1 and the algorithm continues at step 2.

II. GENETIC ALGORITHM

Some of the attributes likely to be correlated in
combination of other attributes as well as the analysis of the
behavioral of the attributes can be performed using search
space. The most fitness individual can be calculated using the
objective function and the significant of the algorithm is that
the fitness attribute is more likely to be survived. The
selection, crossover, mutation operators are used to select the
best fit individual.

Toitial
Population

sssssss

ocutput the
best guess

L2

Population

Reproduction

(usasion )

Cross over

Fig.1. Genetic Algorithm method

4 METHODOLOGY

The methodology of the proposed work is given in the
following Fig.2.The dataset is collected from college students
of two different courses in google forms.The answers for the
optional questions are given as blank statements and the
mandatory answers for the questions are given as multiple
choice questions.Data preprocessing was minimal as the
mandatory questions do not have missing values.For the
working of the algorithm, the numeric values and nominal
conversions are performed.

Replacing missing values
Applying numeric to
nominal

Attribute Evaluator

Fig. 2. Methodology of the proposed work
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The data set was collected from froml113 students of different
courses. The question included psychological behavior of
students in the aspects of health issues, hygiene, academic
performance of the students from earlier studies, awareness of
pandemic diseases and mental behavior in the class room
learning.
Sample questionarrie:
1. Percentage of marks upto current semester
2. Differently abled student(speaking,listening,
hearing,walking problems,partial ~ blindness
problems)
3. Sports person - participated in sports activities in
school/college level
4. Won prizes in sports in school level
5. Won prizes in sports in college level/state
level/national level

12.

13.

14.

15.

Participated m extra curricular activities

I will drink more water

I will eat more amount of nutritious food(iron rich)
I will exercise or atleast have a chance to walk

I will face minor health issues oncein
Being a Female, my Health is a hindrance(problem) o
to my sports/Extracurricular/Academic Achievements
My academic Performance increases/decreases
gradually

I wil be dull/active in my classroom all the
time/rarely

I will be extremely clean/moderately clean in self
hygiene and insist my family members to be clean

I am aware of Pandemic diseases and taking
preventive measures

Experimental analysis was carried out using weka 3.6.13.The explorer module was used for experimental set up.K-
means algorithm automatically handled combination of categorical and numerical attributes. The result window
displayed the centroid of each cluster and the statistics and percentage of instances assigned to different clusters.
Cluster centroids are represented as the mean vectors for each cluster. Hierarchical clustering was also performed by
giving classes for cluster evaluation in the training set. Genetic algorithm is performed in search space with different

set of attributes and subset evaluator.

IV. RESULT ANALYSIS AND DISCUSSION

The important attributes such as percentage of student’s marks from XII standard and the questions answering yes/No
based on nutritious factors, sports performance and other self evaluation questions are chosen for clustering. It was
tested with K means and Hierarchical clustering. With K means algorithm, the number of iterations made for clustering
was 5 and two clusters 0 and 1 were formed. The output of the K-means algorithm was given in the Fig.3.

Clusterer
Choose | SimpleKMeans - 2 -4 "weka,care. EuclidzanDistance -R first-last” -1 500 -5 10

l (Nom) Being a Female, my Healthis a hin... +

Store dusters for visualization

11:52:27 - SimplekMeans

Cluster mode Clusterer output
) Use training set T am now to learn [Feedback] 0 i
") Suppled estset St My academic performance dey by day increases moderately incr
My academic performance day by day [Score] —-J0
") Percentage spt % |66 My academic performance day by day [Feedback] 0
@ Classes to dusters evaluation Being & Female, my Health i3 & hindrance (problem) to my sporcs/Extracurricular/Academic Achievements o
Being a Female, my Health is a hindrance(problem) to my sports/Extracurricular/Academic Achievements [Feedback] 0

l Ignare attributes ‘
Time taken to build model (full training data) : 0.01 seconds
Start
=== Model and evaluation on training set ===
Result st (riht-clck for options)
itz -8 Clustered Instances
11:17:48 - HerarchicalCusterer
11:20:55 - HerarchicalClusterer .
11:21:01 - HerarchicalCusterer ! i
11:21:18 - HerarchicalCusterer ! BiEy
11:22:22 - HerarchicalCusterer
11:22:38 - SimpleKMeans
11:24:24 - SmplekMeans Class attribute: Being a Female, my Health is a hindrance (problem) to my sports/Extracurricular/Rcademic Achievements [Score]
11:27.05 - HerarchicaClusterer Claages to Clugters:
11:27:11 - HerarchicalCusterer
11:30:06 - HerarchicalClusterer 0 1 <¢-- assigned to cluster
11:32:12 - HerarchicalCusterer 3l --/0
11:32:20 - SimplekMeans
11:32:33 - SimpleKMeans Clugter 0 <-— - / 0
11:514 - SimpekMezns Cluster 1 <-- lo class
11:51:55 - HerarchicalCusterer =
115208 -HerardcalClsteres Incorrectly clustered instances : 39.0 34,5133 §

Fig 3. Output of K-means

clustering
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The total sum of squared errors was 652.85. The clustered instances under two categories were given in TABLE 1.1t
was observed that Hierarchical clustering grouped all the data inside cluster 0 which was misleading to categorize. The
question, “Being a Female, my Health is a hindrance(problem) to my sports/Extracurricular/Academic Achievements
“was analyzed by choosing it as the target attribute and the results are analyzed with K-means algorithm and

Hierarchical clustering.

TABLE 1.Clustered Instances
S.No Algorithm Clustered Instances

Cluster 0 Cluster 1

1 K-means 74 39
( 65%) (35%)
2 Hierarchical 112 1
(99%) (1%)

The incorrectly classified instance for cluster 0 is 39% and cluster 0 was 34%. Hierarchical clustering again
categorized as two sets with 99% instances in cluster 0 and 1% classification in cluster 1.EM method was applied to
the same target method and was found that 4 clusters were formed by evaluating mean,standard deviation and

loglikelihood.The ouput in weka window for EM clustering method is given in the following Fig.4.
l o

63 Weka Explorer
Preprocess | classiy | Cluster | associte | selectattbutes | visualze |

Clusterer

Choose  [EM-1100-H-1 M 1,0E-6-5 100

Cluster mod Clsterer output

Use trainin set

Supplied test set

Percentage spiit % |68 Time taken to build model (full training data) : 2.82 seconds
@) Classes to custers evalustion

e === Mndel and evaluation on training set ==
(Nom) Being a Femdle, my Health 3 hin.. ¢

V] store dusters for visualization Clustersd Inacances
[ Ignore atirbutes ] |0 63 ( 568)
1 40 ( 35%
Start Stop 2 T &)
3 3( 3
Result st richt-dick for options)
TL28:01 -erarchicalCiusterer A
11:21:18 - HerarchicalClusterer ~
22:22 -HierarchicaCusterer Log likelihood: 242.17283
SimplekMeans
SimplekMeans
:27:05 - HierarchicalClusterer Class attribute: Being a Female, my Health is a hindrance(problem} to my sports/Extracurricular/Aeademic Achieverents [Score]

11:27:11 - HerarchicalClusterer Classes to Clusters:
11:30:06 - HerarchicalClusterer
11:32: 12 - HerarchicalClusterer 0 1 2 3 < assigned to cluster
11:32:20 - SimplekMezns 6340 7 31 -/0
11:32:33 - SmplekMeans
11:51:43 - SmplekMeans 2| |cluster 0 <= — /0
11:51:55 - Herarchicalclusterer Cluster 1 < o clzss
11:52:08 - Herarchicalclusterer Cluster 2 4 Ho class
1:52:27 - SipleKieans Cluster 3 <— No class
12:16:41 - HerarchicalClusterer
1226:35-EM .
1085 GPTICS Incorrectly clustered instances : 50.0 442478 % B
12:27:05 -DBSCAN
12:27:10 -DBSCAN -

Fig 4. Output of EM clustering
It was observed that most of the datasets falls under only two category of clusters 0 and 1.The results concludes that K-
means clustering performance was better when compared that EM method as the incorrectly clustered instance was high in
EM method.Also, since Hierarchical clustering outputs only 2 clusters in agglomerative or dendogram hierarchy, the
correlation between attribute analysis was difficult to manipulate.
TABLE 2. Incorrectly Clustered Instances

S.No Algorithm Incorrectly Clustered
Instances
Cluster | Cluster 1
0
1 K-means 39% 35%
2 EM method 50% 44%
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Further the data interpretation analysis was carried out with
Orange Software with the student’s dataset. The question
under self-evaluation criteria, “My academic performance
increases gradually/ moderately/decreases” was analyzed
and was found that academic performance increases
moderately was chosen by most of the students which was
given in the following fig.5.

70

60

s0

40 |-

Frequency

n
—in

My academic performance day by day [Score]

Fig 5. Statistical Representation chart —Result 1

The question “I will get tired during class hours” was
answered by most of the students as “No” but nearly 45%
students answered “yes”.It was illustrated in Fig.6.This
results in the correlation between the attribute “I will eat
more amount of nutritious food” and the statistical measure
was tested.
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Fig 6. Statistical Representation chart —Result 2

Frequency

Frequency
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Fig 7. Statistical Representation chart —Result 3

The question “I will eat more amount of Nutritious
food(iron rich) was answered by most of the students as
“medium level” and 10% students answered as “No”.It was
illustrated in Fig.7

70

a0 f

50

40 f

30
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m -
ol

L L L
a week. a manth once in 3 months

Frequency

T will face minor health issues once in

Fig 8. Statistical Representation chart —Result 4

Fig 8 shows the results of the question “I will face minor
health issues once in a week/a month/3 months.35%
students have chosen once in a month and 10% students
have chosen once in a week. “Being a female my health is a
hindrance to achievements” question was answered by most
of the students as “No”. Fig.9. depicts the statistics.
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.
1
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Being a Female, my Healh is a ko my. Achiever

Fig 9. Statistical Representation chart —Result 5
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Genetic Algorithm was performed for the correlation of
attributes and best search. “Being female my health is a
hindrance to my sports/extracurricular/academic activities”
are correlated and found 16 attributes are correlated with the
selected question as locally predictive attributes. Hence, the
data analysis concludes that health issues, nutritions factors

were correlated with the academic performance and
percentage of marks from xii standard of a student.The
experimental for genetic algorithm was crossover
probability is 0.6,mutation probability is 0.33,population
size 20 with seed value 1 which was given in the fig 10.

et i - s oo

Preprocess | Classify | Cluster | Assodiate | Select atirbutes | Visualize

Attribute Evaluator
[ omse | clesubseteval

Search Method

Choose | GeneticSearch - 20 -G 20 -C 0,6 -M 0,033 -R 20 5 1
Attribute Selection Mode Atiribute selection output
(@) Use full training set -
(©) Cross-validation ~ Folds |10 Search Method:
Genetic search.
Seed [1
Start set: no attributes
Population size: 20
(Nom) Being a Female, my Healths... ~ Mumber of generations: 20
Probability of crossover: 0.6
Stop Probability of mutation: 0.033
Result list (right-click for options) Report frequency: 20
108:33:50 - GeneticSearch + CfeSubsetEval Random number ssed: 1
(08:34:10 - GeneticSearch + CfsSubsetEval
108:34:18 - GeneticSearch + CfsSubsetEval | Initial population
: - Geneticsearch + CfssubsetEval | merit scaled subset
- GeneticSearch + CfsSubsetfval | 0.00444 0.00444 2421 22 27 30 47 60 62
37 - GeneticSearch + CfsSubsetEval 0.00995 0.00995 2346789101112 14 18 20 21 23 25 26 29 30 35 36 38 41 42 43 46 47 50 53 55 56 57 58 60 2 &3 B
0.01326 0.01326 568 13 16 18 20 22 28 29 34 41 42 49 56 59 &3
0.01687 0.01687 14567111213 16 18 20 25 27 28 29 31 34 39 40 45 47 49 52 53 €0 63 =
0.00911 0.00911 1245910141519 20 22 23 24 27 28 33 34 36 37 38 39 41 42 43 44 45 46 47 49 50 51 53 54 55 56 52 59 60 €2 63
0.013 0.013 25679111317 18 21 28 28 32 35 37 38 40 44 46 50 51 53 54 56 0
0.01242 0.01442 3791011 17 21 22 23 26 28 30 31 32 33 32 40 43 44 48 51 52 53 57 63 I
0.01331 0.01331 8 22 56
0.01274 0.01274 1234789111718 22 23 25 27 28 29 30 36 328 40 43 45 47 49 50 55 56 57 59 €0 63
0.01151 0.01151 1234567%910111213 17 20 22 23 25 29 30 31 32 33 35 36 41 42 46 47 48 49 50 54 55 56 57 59 60 62 63
0.01296 0.01296 2491821 25 26 31 42 45 49 55
0.00462 0.00462 1569111518 19 23 27 28 30 31 35 36 39 41 42 47 48 50 51 52 62
0.01781 0.01781 1679141523 34 47 49 56 57
0.00874 0.00874 123456111318 24 25 32 33 37 40 41 42 43 46 42 50 52 53 55 57 &3
] 0 32 33 39
0.01011 0.01011 1341011 14 16 18 23 25 26 27 28 29 30 34 35 37 42 43 49 57 &3 3
< i v

Fig 10. Genetic Algorithm outputl

The 16 attributes were listed in the output window of weka
which was given in fig.11. From the above data analysis
reports, it was concluded that since, more than 40% students
selected “yes” for the statement “I will get tired during
class hours” and more than 80% students opted medium
level for nutritious food, it was concluded that there is an
impact on the academic performance. Further the results

concludes that more than 30% students have opted “No
increase/decrease” in academic performance and more than
25% students feel being female is a hindrance to their
sports/Academic achievements.These factors has to be
analysed in particular and it should be rectified by direct
counseling with the students.
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BERCENTAGE OF MARKS UPTO CURRENT SEMESTER(APPLICABLE only TO IT YERR III YEAR)

DIFFERENTLY ABLED STUDENT (SPERKING, LISTENING, HEARING,WALKING PROBLEMS, PARTIAL BLINDNESS PROBLEMS)
SPORTS PERSON - PARTICIPATED IN SPORTS ACTIVITIES IN SCHOOL/COLLEGE LEVEL

WON PRIZES IN SPORTS IN SCHOOL LEVEL

WON PRIZES IN SPORTS IN COLLEGE LEVEL/STATE LEVEL/NATIONAL LEVEL

PARTICIPATED IN EXTRA CURRICULAR ACTIVITIES (PROGRAMS IN STAGE) IN SCHOOL/COLLEGE LEVEL

IF 'YES' SPECIFY DETAILS OR SKIP THIS QUESTION

I will face minor health issues once in

I know about Pandemic(spreadable) diseases and I am taking precaution measures to increase my immunity
I know about Pandemic(spreadable) diseases and I am taking precaution measures to increase my immunity
I will get tired during my class hours

I will get tired during my class hours [Feedback]

I will be always

to learn

My academic performance day by day [Fesdback]

€1 Being a Female, my Health is a hindrance (problem) te my sports/Extracurricular/Academic Achievemer

[Score]

0

m

Fig 11. Genetic Algorithm Output2

V. CONCLUSION

Data analysis based on health status indicators and other
related  aspects were analysed based on clustering
algorithms and genetic algorithm.The data analysis yield
many facts of interestingness among students performance
and psychological behaviour of the students in all
aspects.Further the most important clustering algorithms
were analysed based on incorrectly classified instances and
found that K-means outperformed well in most of the
cases.The future enhancement of the work will be
performed using more number of instances and the output of
the analytic report will be analyzed.
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