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ABSTRACT

Education was one of the fundamental need and rights for all people across the world. Every government
formulates different schemes to ensure education for all as it results in the countries growth on various aspects.
The people who are physically impaired (PI) are also included in these aspects. The performance of those
students requires continuous monitoring to acknowledge their attention towards studies and to guide them
towards better academic achievements. In this paper, the Recurrent Neural network (RNN) and Hybrid firefly
— particle (HFP) algorithm based novel predictor is proposed to predict semester performance of the
hearing-impaired students. The RNN algorithm predict the performance of the student and HFP is involved to
optimize the prediction performance that may suffer from convergence error. The proposed model was
evaluated for its accuracy at both the testing and training phase. The model was initially trained with 80% of
data and tested with 20% of it. The proposed model was evaluated for its accuracy at both the testing and
training phase. The outcome showed that the MSE loss in training is 0.05 with testing RMSE value of 0.24.

The proposed model can be enhanced to predict the drop out probability for the PI students in future.
Keywords: Accuracy, Hearing Impaired Students, RNN-HFP, Prediction Model.

1. INTRODUCTION

Education is recognized as a dominant tool of social
alteration and frequently starts ascending measure in
the social structure, thus assisting to bond the gap
among the different society [1]. Also, according to
the report [2], requirements for handicapped
education are an essential measure for the national
education system, which was to be managed by the
Department of Education. Conferring to official
assessments from the Census of India (Government
of India, [3]), there were nearly 26 million (2.1%)
disabled people in the country. The Government has
generated several strategies for special education
since independence.

Besides, inclusive education is presented for all
students. According to UNESCO report [4],

inclusive education gives children the right to
study with their peers in the schools around them,
regardless of their abilities.

However, inclusive education may not fully meet
the needs of hearing-impaired students in general
schools without adapting instructions to their
specific strengths and needs and incorporating the
curriculum and school context

which are accessible to these students without
imposing them into traditionally delivered
curriculum [5]. Since, disabled students have
educational needs which differ from those of other
students, with both physical and mental disabilities
causing difficulty in learning [6].

In addition, physically impaired students face
particular challenges in higher education regarding
the accommodation and adaptation of curriculum,
teaching, assessment, and learning. These reasons
become the criteria of eligibility to examine the
higher education ability to comprise diverse learners
[7]. Hence, for improving these students learning,
researchers use technology-supported tools to adapt
disabled students' learning environments with their
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learning performance. The use of applications like
technology- supported special education has steadily
increased during these days [8]. To improve their
learning, students’ understanding of their disability
must be analysed, and how these create effect on
their academic performance (self-awareness) and
knowledge on requesting accommodations
(self-advocacy) have interlinked without various
results on higher education along with performance,
persistence and satisfaction [9].

Moreover, people with disabilities seek
post-secondary education and training for satisfying
careers and stable incomes. Unfortunately, students
with disabilities face various challenges can lead to
lesser graduation desirable college which is lower
rates than of students with no other disabilities. As a
consequence of this disparity, there is growing
interest in topics that assess the academic
achievements of students with disabilities [10].
However, investigation and analysis in the
application and development trends of the
integration of technology in special education is still
lacking.

Hence there is a clear need for the prediction
system to forecast the performance of the physically
impaired students through which the students can be
encouraged to perform better and they can be
provided the necessary supports for their
improvement in higher education. The ANN
(Artificial Neural Network) based model is
presented for predicting the academic performance
of engineering students [11]. Multi Adaptive
Neuro-Fuzzy Inference System with Representative
Sets based model is predicted student’s future
performance after entering into university education
[12]. From the earlier research, it was evident that
the neural network provides enhanced prediction
performance than other machine learning algorithms.
However, the neural network suffers from the local
solution or it does not provide perfect weight
associations for the best solution. For this purpose, to
predict the semester mark for the Hearing impaired
students, the RNN and hybrid Firefly and Particle
Swarm Optimization (HFPSO) Algorithm based
novel prediction model is proposed in this paper.
This novel predictor model is named as RNN-HFP.
Here, HFPSO algorithm is used to optimize the
process of feature selection process for enhancing
the performance of proposed model.

The rest paper is organized as follows: Section 11
is reviewed the related research papers. Section III is
discussed the research methodology of the paper.
The outcomes and argument of the paper are

discussed at Section IV. At last, the paper will be
concluded at Section V.

2. LITERATURE SURVEY

In this section, the related literatures are reviewed. It
is mainly focus on the education performance of
hearing impaired students.

Cupples et al. [13] had analysed language and
speech results on young children who are having
hearing loss and additional disabilities. Direct
assessment and caregiver report are used to analyze
the accurate output of receptive and expressive
language skills and speech. Entire participant cohort
and analyzed the outcomes of children with hearing
aids (HAs) versus cochlear implants (Cls). The
population-based cohort nearly 146 children in the
age of five with hearing loss and additional
disabilities were examined. Overall participants, the
multiple regressions witnessed that better language
results are related to milder hearing loss, use of oral
communication, higher levels of cognitive ability
and maternal education and earlier device fitting.
Speech output accuracy is related to the oral
communication use. The outcomes of HA users took
after entire cohort. The CI users are prominently
related to the good language outputs with the help of
oral communication and higher cognitive ability
levels.

Chao, Pen-Chiang [14] had proposed the study
that assesses the correlation and predictive
relationship along with self-determination and
betterment of disabled students’ college life Subjects
were 145 senior college students enlisted from
northern Taiwan between the age of 22 and 25. Their
disabilities may differ, like visual impairments,
hearing impairments, speech/language impairments,
physical impairments, specific learning disabilities,
emotional and behavioral impairments, one or more
disabilities, autism and health impairments. The
correlation between SDSCS and WHOQOLBREF
are assessed with the help of Pearson correlation and
stepwise multiple regression analyses. Also, results
assured positive correlations among
self-determination and life betterment. Moreover,
this research underlined not only about instant
influence in the quality of disabled person’s life, but
also the long-term impact.

Cheng, Sanyin [15] had explored the study of the
change in thinking styles of hearing-impaired
students in art and design academic discipline. In the
meantime of one academic year, Thinking Styles
Inventory-Revised IT had administered twice for 129
first-year students and 127 second-year students with
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hearing-impairements. The outcome exclaimed
about Type I  thinking styles  (more
creativity-generating, less structured, and complex)
and Type II thinking styles (more norm-favouring,
more structured, and simplistic) had been
demonstrated to hearing impairment students with
huge preference. Overall, changes in style may vary
from university class levels to gender. Additionally,
following interview assured that acculturation
influence modifies the styles of hearing-impaired
students modified. Also, it also discussed about
contributions, limitations, and implications of recent
study on inclusive/mainstreaming higher education.

Cheng, Sanyin, and Kuen-Fung Sin [16] had
goals on exploring the problems of university
self-efficacy in relation to the students’ life
betterment about 15 hearing impairment and hearing
students mainly from China. The demographic sheet,
the University Self-efficacy Scale, and the Quality of
University Life Measure (QULM) administered 350
hearing impaired students and 463 hearing students.
Multiple regression analyses were accomplished
individually on every university quality 20 life
scales, with all university self-efficacy scales acting
as predictor variables on every analysis and
controlling the relevant demographic variables. The
results showed that university self-efficacy was an
important and positive evaluation of the university
life quality to all participants.

Amriech et al. [17] suggested a students’
performance prediction model through data mining
approaches with selected features known as student’s
behavioural features. The proposed model was
assessed in three diverse classifiers; Decision tree,
Artificial Neural Network, and Naive Bayes along
with ensemble methodologies such as Bagging,
Boosting, and Random Forest. The proposed model
accomplished up to 25.8% accuracy after using the
ensemble methods which was elevated than accuracy
when features of behavior were removed.

Vandamme et al. [18] used neural networks,
decision tree and linear discriminate analysis for
making early academic predictions on students’
success in their inaugural year at university. Yi et
al.[19] suggested a supervised deeplearning based
neural network(DL) model to estimate link based
traffic flow conditions. The model had three hidden
layers to get 99% accuracy while predicting the
congestion.

Bendangnuksung et al. [20] suggested a DL
model for predicting the students’ performances. In
this setup, it was recognized that a DL model is able
to execute much better, even with less amount of

training data because of the quality of dataset
provided to it and it got 84.3% accuracy.

Agrawal et al. [21] used traditional machine
learning algorithms like Rule induction, Random
forest, Naive Bayes and Decision Trees. They got the
accuracies of 90%, 85%, 84% and 82% respectively
with Decision trees, Random forest, Naive Bayes
and Rule induction.

Veeramuthu et al. [22] used three modules. The
first module has classification techniques to infer
student's academic performance. The second module
will be clustering the students based on their
e-learning cognitive styles. The third module
enabled teachers to differentiate the students based
on their academic potential so that weak students get
more attention.

Yadav & Pal [23] implemented Educational Data
Mining Techniques to make a prediction model of
engineering student’s performance. The ID3, CART,
and C4.5 algorithms of decision tree were executed
to predict performance in their completion exam.
This result can be employed to forecast on the
students’ performance next year. Originally 90
students data with 13 variables are used in the study
and attributes of final exam grades were used. The
result showed that ID3, CART, and C4.5 algorithms
provided an acceptable accuracy level, C4. 5 method
outclassed the rest with 67.7778% accuracy.

Naive Bayes(NB) classifier could recognize the
hidden data between subjects that influenced
students performance in Sijil Pelajaran Malaysia.
The NB algorithm was used for classification of
student's performance in early stages of 2nd semester
with 74% accuracy [23]. A recurrent neural network
(RNN) approach was proposed for forecasting
students' final grades from their learning activity in
education systems. The collected data indicated the
presence of activities such as student utilizing LMS,
electronic portfolio system and the electronic book
system. By using this approach to get data from
students, this experiment investigated the accuracy
of prediction [24]. RNNs had been employed for
evaluating the results through game activity [25], and
to forecast answers to queries of numerous skills
with historical data [25]. From the study of related
works, various data produces various results were
found. In this study, HFIPO-DPNN method is
predicted the student’s dropout with the help of their
previous marks and high school scores for the
betterment of accurate prediction.

Student’s performance examined using NB
classifier which is one of the methods of
classification to recognize the hidden data between
subjects that influenced students’ performance in
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Sijil Pelajaran Malaysia. The naive Bayes algorithm
can be employed for classification of performance of
students in early stage of 2nd semester with 74%
accuracy [23]. A recurrent neural network (RNN)
approach was proposed for forecasting students’
final grades from the log information in education
systems. The log information indicated the activities
of learning of students who utilizes the LMS, the
electronic book system and electronic portfolio
system. This research used this approach to get data
from students and investigated the prediction
accuracy [24]. RNNs had been employed for
evaluating the results through game activity [25], and
to forecast answers to queries of numerous skills
with historical data [25]. From the study of related
works, various data produces various results were
found. In this study, HFIPO-DPNN method is used
to predict the dropout of the student with the help of
their previous marks and high school scores for the
betterment of accurate prediction.

Sathya Durga v (2020) [26] implemented
enhanced pso algorithm to build a Academic
performance prediction model for deaf students. The
data set for this research work was collected from
deaf students all over Tamil Nadu. PSO From the
given data set to select the minimum number of
features to build a prediction model was found by
running RBPSO algorithm. The number of features
needed by the model was found to be 7. Neural
Network build with the RBPSO algorithm achieved a
low 128 error of 0.098.

Fernando and Deller (2021)[27] used behavioral
data of both teachers and students to build a student's
performance  prediction  model.  Teachers’
experience, teaching style, skill in IT were some of
the few features included in the prediction model. A
web-based prediction model was built in this study

3. RESEARCH METHODOLOGY

The current work entails Recurrent Neural Network
along with the hybrid Firefly and Particle Swarm
Optimization Algorithm. The data on the students for
the study was collected 210 samples. In the proposed
methodology, the RNN was employed to update the
weight and biases in the model and the hybrid HFP
was employed to optimize the feature selection
process. Initially, the proposed model is trained with
80% of the dataset. Subsequently, the trained model
is then tested with the remaining dataset. The
following sub-stages are implemented in the python
software and are explained below;

3.1 Preprocessing

The pre-processing was the primary stage in any
machine learning process, where the data gets
transformed. The collected dataset may have some
missing data and they are filled with the mean of the
respective attributes. The categorical features, which
depicts student’s details are labelled numerically.
Then the data is normalized using Min-Max
Normalization technique.

3.2 Feature selection

The collected dataset consists of many features like
name, age, Gender, marks and percentages achieved
by the student in 10th and semesters. However, for
predicting the future academic performance the
features involving the mark is substantiate and those
are need to be selected. The feature selection process
is carried out through hybridized firefly and particle
swarm optimization technique.

3.3 Feature selection and optimized Prediction
The expected marks of the student performance in
their academics is conceded with the RNN and HFP
algorithm that are given below:

3.3.1 Selecting the features

The selection of supervised features is mostly
focused on the problem of labelling, and the
significance between the function and the class
category is used as its basic concept. Relevance
evaluations may determine the significance of the
features. This model aims to find an optimum
function group for a training sample with
characteristics and class labelling that provides the
maximum accuracy of the model.

A general structure for selecting features is the
Hilbert-Schmidt dependence criteria as seen in the
equation, where J(S) tests the dependence of a data
on C. The principle of this paradigm is that J(S)
should be maximized by the key frame subset, which
converts the choice of features into more of an
optimization method.

D =argmax[J(S)] (1)

The filter method typically uses assessment
criteria to increase the correlation between the
function and the class labelling and to decrease the
correlation between features. In addition, the
association between features is often superseded by
redundancy.

Generally, rooted on the type of output, this
method is divided into two, weighted ranking
method and subset selection model [24]. Apart from
this filter model (which considers the relation
between features and output labels), wrapper model
(takes the error rate or accuracy in the standard of
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evaluation) and embedded model (selecting features
in the training model and generating output) is
commonly used. Its performance is measured by
machine learning model. Lasso method is commonly
used to reduce the sum of squares of residuals if the
regression coefficient is absolute.

3.3.2 Hybrid firefly and particle swarm algorithm
Yang, Xin-She [28] had proposed ”Firefly” a
Bio-Inspired algorithm, which was a metaheuristic in
nature, imitating the behaviour pattern of the
fireflies. By nature, the fireflies have a tendency to
be attracted towards luminous substances. Initially,
real fireflies illuminate in discrete forms, while the
designed fireflies will be considered as always
glowing. When relating the two fireflies’ brightness,
the fireflies’ locations must be reflected. In the real
time, when a firefly is examining for another, it can
simply see so far. When the distant of another firefly
is long, the less bright it will be for the first firefly
due to the intensity of light decreasing under the
inverse square law.

Particle Swarm Optimization (PSO) was firstly
introduced by R.C. Eberhart and J. Kennedy in 1995
[29]. Particle swarm optimization is a
nature-inspired algorithm which is based on the
social behaviour of birds in the flock. PSO generates
its performance after the flocking or swarming
animal patterns. PSO has particles that generate its
sample in the form of swarm. Every particle is
basically moved from one point to another. This
mutation is carried out in an effective manner;
likewise, each particle is relocated from its preceding
location to a fresh, better location.

In general, Firefly algorithm has high
computational  time, complexity and slow
convergence. Therefore, the PSO is used to enhance
the performance of the traditional firefly algorithm.
Also, Fireflies had no memories of personal best
position (pbest) and velocity (V) alike particles.
When two algorithms are combined and hybridized,
PSO performs the search globally and provides swift
convergence. Additionally, Firefly performs the
search locally, as it backs the fine-tuning in
exploitation. The HFP algorithm is defined as
follows,

W, =W,
W=W, | ———— ——
iteration max

false,if ﬁtness(particle‘. t)> gbest™
true, if ﬁtness(particle‘. t)< gbest"™

j x iteration (2)

f(i,t)—{

A(t+1) = A, + Yye " (4,(0) — ghest™ )+ a e, @)

V)= 4G D=4y

3.3.3 Recurrent Neural Network

Basics: The RNN, the sub-class of neural networks,
generated the long-range inherent correlation in the
middle of data samples. Basic structure of RNN is
shown in Figure 1. However the general NN without
any information about temporal input data order,
RNN solves the problem on incorporating the time
built notion idea into it. Compared to further NN
architectures, RNNs with hidden layer will update
them after every time-step process of the input. This
confirms the input sequence temporal structure as
valuable. Network nodes get input from recent data
point x (t) as well as hidden state values of hidden
layer in the earlier state h (t—1). Hence, inputs at time
t have influence on network outputs to arrive in the
future with the help of recurrent connections.

Standard RNN with input vector v = (Vl,...,vT)
measures hidden vector /1 = (h1 ,...,hT) and output

vector ) = (yl,...,yT) by iterating equations (6)
and (7)overt=1,...,T.

h(t) = Q(W(hx) x4+ W(hmh(t_l) +b,) ©6)

@ _ ()
v =oW,,h" +b,)
(7
Where: by and bh as vectors of biases, W(h,x),
Womw and W, as weights matrices of

input-hidden layer, hidden-output layer and
recurrent connections separately. Q is an activation
function.

Yoy

Y™'(2)

Output layer

Input layer

Hidden layer
Figure 1: Basic structure of Recurrent Neural Network
Standard neural networks are instructed over

numerous time steps using algorithm called
backpropagation through time [30].
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Bi--LSTM-RNN network model is used, which
includes input layer, output layer, 3 hidden layers
(including BiLSTM). This model is activated by
sigmoid activation function and optimized using
adam optimizer, which used the magnitude of the
gradients and normalizes it.

I(H)=d;(t-1) .
L,(O)=d,(t-1) 9

Where I- input layer, d- dense layer I, m are order
of context layer j, g are order of hidden layer.
At first hidden layer,

d\(1) = f[z V) (t)j ¥ f[Z I (r)J
i i (10

1

I+e™
The output layer is given as,

0,(0)= 3 W, d> (1)

Where [ =

(11)

Where Wy means the connection in the middle of
second hidden layer and output layer.

3.3.4 RNN-HFP Predictor model

In the phase of training, the proposed model has two
sub phases; The HFP algorithm initializes the values
for weight, biases and its variables in vector form.
The HFP algorithm selects the features which as
more impact to predict the semester. Initially the
velocity and the position of the particle is assigned.
During the iteration the particles update their
velocity and position by itself. After finding the
velocity and position of the particle it will calculate
the global best position. From the given gbest
position it will move to the firefly algorithm. In order
to find the best feature element, the predefined
threshold value is set to 0.50. Based on the threshold
value the feature will be accepted or rejected. After
finding the feature which has more impact on the
mark prediction will be given to the Bi--LSTM-
RNN . The data was sent into the RNN that process
the data through the dense layer and the output is
given in the output layer. The total error in predicted
value (MSE) was evaluated. The training process is
constant and procedure continues until the
convergence is met. After the training process is
completed, the testing process is executed for
appraising the performance of the trained prediction
model. In this testing phase or prediction phase, 20
% of data from the dataset are given as input to the

trained prediction model for
performance of the students.

predicting the

3.3.5 Algorithm: RNN-HFP algorithm
The step-by-step process of proposed prediction
model is discussed in Table 1,

Table 1: Proposed RNN-HFP algorithm

Input: Student’s previous years Mark
Qutput: predicted Next semester Mark
(1). Start
(2). Student’s details and marks from previous
semester is taken and stored in array of three
dimension (N, W, F) Where,

N is number of training dataset
W is dataset length
F is number of features in the dataset
(3). Finding the features that have more impact
on the upcoming semester mark prediction using
HFP algorithm
(4). Bi--LSTM-RNN is built which includes
input layer, output layer, 3 hidden layers
(including BiLSTM). This model is activated by
sigmoid activation function and optimized using
adam optimizer.

(5). Assigning random weight and bias
according to the dataset features
(6). Train the constructed Bi—LSTM-RNN
network on the dataset.

(7). Use the output of the last layer’s prediction
of next number sequence.

(8). Update the weight and bias based on MSE
and set it for RNN
(9). Repeat the above three steps until optimal

solution is reached.
Obtain Prediction by providing test data
as input to the network.
(11). End.

4. RESULT AND DISCUSSION

(10).

In this section, results and discussion of
Bi--LSTM-RNN-HFP based proposed prediction
model is discussed and analyzed. The data are
collected from the ITI institution in Bangalore. The
sample consists of 210 data that are preprocessed
and subjected to feature selection through Python
Jupyter environment. The model was initially trained
with 80% of data and tested with 20% of it. On
Implementing Hybridized Firefly and PSO, the total
numbers of features get reduced from 15 to 8 and are
given in Table 2. Here, the feature selection process
is implemented using Jupyter. Also, the proposed
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prediction model is executed using python software.
The impact percentage greater than 50% is selected
and is trained using the Bi--LSTM-RNN model to
predict the semester mark.

Table 2: Results From HFP Algorithm

Features % impact on
Final Semester
marks prediction
Sex 72.92368
Age 11.98001
Subject 28.59648
Medium of 0.833868
Instruction
Month/year 22.98286
Appeared for 10th
Exam
Kannada 24.70796
Maths 76.20424
Science 48.12205
Social Science 57.42757
Total (425) 1.467815
Percentage 75.36456
Sem I 44.62953
perl 87.84088
Sem2 1.30197
per2 93.08649
Sem 3 87.22387
per3 90.7936

The proposed model was evaluated both at the
testing and training for its accuracy over the given
dataset. Initially 167 data is utilized to train proposed
model and then 43 data are used for testing purpose.
The percentage obtained in semester 1, 2, and 3 and
the achieved 10th percentage were employed to
predict the semester mark through the proposed
Bi--LSTM-RNN model during the process of
training. After the completion of training process, the
percentage obtained in 10" std, semester 1, 2 and 3
are provided to the predictor model and the model is
trained. The loss is calculated using the mean
squared error, which estimates the difference
between predicted and true value. Figure 2
represents the variation between predicted semester
3 percentage and actual semester 3 percentage. As
shown in the figure, the proposed prediction model
has effectively predicted the percentage. Since the

actual semester 3 percentage and predicted semester
3 percentage are almost converged. Therefore,
RNN-HFP based proposed prediction has been
better performed.

1o . . o ® Observed Value
& Predicted Value
081
@ ‘o
€
% 0 . .y .
8 . L)
g 0. . (B!
. o i L S L
v *e » L] e %se o
02 S °
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Figure 2: Predicted Semester Percentage Compared To
Actual Semester Percentage. Blue: Observed Semester 3
Percentage And Orange: Predicted Semester 3
Percentage
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Figure 3: Loss Of The Proposed Model

The binary crossentropy loss of the proposed
model was evaluated initially during the training
phase and it showed the loss of about only 2%.
Similarly, during the testing phase, the errors of the
proposed model calculated using MSE was about
0.05, and using MAE (Mean absolute error) was
about 0.13. The R square value of the predicted 3
semester marks shows 61%. Figure 2 shows the loss
of the proposed model under training phase.

5. SUMMARY

This research work developed a semester mark
prediction for the ITI students in one of the
Bangalore Institute. The hybridization of Firefly and
particle swarm optimization algorithm produced a
minimized error value using MSE 0.05. The
previous study shows that the PSO algorithm used to
find the feature selection run with the error rate of
0.098. Hence in our research we combined the
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Firefly and particle swarm optimization algorithms
to minimize the error. The research must have
concentrated to develop a modified RNN which
helps to replace the adam optimizer. The future
scope for the current work will underscore on
anticipating the various attributes such as semester
marks and behavioral data. Also, being the drop out
student, the most impacted reason is because of
unfortunate family situations.

Consequently the future work enhance the
dropout detection models, by formulating multiple
data.

6. CONCLUSION

In this paper, RNN-HFP algorithm is proposed to
forecast 3™ semester marks of hearing impaired ITI
students in Bangalore city. The academic scores
obtained by the students in10" std and the previous
semester marks are used for forecasting the final
semester performance of the students. The RNN
LSTM algorithm predicts the mark of the student
through the optimized features with the HFP
algorithm. The dataset is splitted in the ratio of 80:20
for training and testing the proposed model. The R
square value achieved is 63%. The loss of the
proposed model was evaluated initially during the
training phase and it showed the MSE error of about
only 0.05. Similarly during the testing phase the loss
of the present model calculated using RMSE error
was about 0.24. The prediction of 3™ semester
marks also helped the institute to help the students to
focus more with their academics. Hence the institute
can maintain their admission level.

The future scope for the present work will
emphasize on predicting the performance at earlier
semesters. Additionally, being physically impaired
the drop out cases from the education is more
prevalent due to poor academic performance and
family background. Hence the future work to predict
the dropout chance of student earlier will benefit the
student to endure the students to complete their
education successfully and provide the necessary
recommendation to guide them in their academics.
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HFIPO-DPNN: A Framework for Predicting the Dropout of
Physically Impaired Student from Education

Marina. B* and A. Senthilrajan

Abstract—Education plays a significant role in individuals’
development and the economic growth of developing countries
like India. Dropout of students from their studies is the major
concern for any order of education. Some models for predicting
the dropout of students are developed with several factors.
Many of them lacked consistency as they backed their studies
with the academic performance of the students. Especially, for
those students who suffered from physical impairment, the
dropout depends on several external factors. Hence, this work
proposes a novel HFIPO-DPNN to predict the student dropout
rooted in the previous semester’s marks. The proposed model
enclosed the hybrid firefly and improved particle swarm
algorithm to optimize the feature selection that influences the
dropout of hearing-impaired students. The optimized feature
data are used to predict the dropout with the novel DPNN. The
optimized data was split and used for training the DPNN. The
testing data is used to evaluate the performance of the proposed
framework. The attributes used for predicting the student
dropout are Family Size, Subject, Medium of Instruction, and
so on. The data must be collected from 250 physically impaired
children belonging to ITI institute, Bangalore. The outcome of
the proposed framework is evaluated on several metrics. The
accuracy of the proposed model is about 99.02%. The
HFIPO-DPNN framework can be enhanced for predicting the
dropout for students with other disabilities. The optimization
showed that factors influencing education other than familial
factors are to be considered in the prediction of dropout.

Index Terms—Education, dropout,
feature selection

physically impaired,

I. INTRODUCTION

Education has a pivotal role in uplifting people and
possesses cutting impact on all aspects of life as it forms an
investment for human and economic development [1].
Especially for those people who are physically impaired,
education is the only way that can uplift them to have a better
life. The average dropout of normal students in their
secondary is about 36.5%, 38.5%, and 8.6% among the
Hispanic, Afro American, and Asian ethnicity respectively
[2]. There are several factors that lead to the dropout of
students from schools and colleges. The initial studies
concentrated on the factors related to students. However,
many researchers suggested that the family factors like poor
economy and single parent are found to be the dominant risk
factors along with poor student’s performance [3]. When the
student is physically impaired, the risk factors multiple in
larger magnitudes. The challenges involve learning with
teaching response, accommodation, and curriculum
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adaptation [4]. Especially according to the 2011 census 45%
of disabled populations in India are remained to be illiterate,
related to 26% of Indians. Physically disabled students have
higher dropout rates, with 59% of educated people with
disabilities in regular Class X, compared to 67% of the
population [5]. Early precise prediction on students’
performance with their current performance records is crucial
for efficiently performing essential pedagogical interventions
for ensuring students’ satisfactory graduation within the
course period [6]. The predicting task gets complex by the
ever-expanding data with the student enrolments and
continuous shifting of student characteristics [7].
Additionally, this model may guide the students on a
particular path to select appropriate options that can fulfil
them in their life rooted on the past experience of students
[8].

With the earlier prediction on dropout the organization or
institutions can take the necessary steps to prevent it from
occurring. Rooted on the earlier works, it is observed that the
deep learning algorithms can provide better performance in
predicting the dropout. Hence a novel HFIPO-DPNN
framework is proposed with the hybrid firefly and improved
particle swarm optimization (HFIPO) and Dropout Prediction
neural network (DPNN).

The articles numerous issues arise for students with
various impairments during their time in higher education.
Due to this reason, some potentially impaired students choose
not to enroll in higher education institutions or do not
complete their degrees. Students with physical disabilities
frequently struggle to organize and store the supplies they
need for class. Many schools hire a teacher’s assistant to
assist them in using this technology and have it prepared
before each class. The biggest obstacles to providing
educational services to kids with impairments seem to be the
following: The educational system still harbours
unfavourable attitudes and prejudices toward students with
impairments. It may be challenging for students with
disabilities to receive educational services equitably if certain
educators, staff members, and students lack awareness of and
sensitivity to disability concerns. Physical barriers, such as
heavy doors, non-accessible restrooms, non-accessible
transportation to and from school, and the absence of ramps
and/or elevators in multi-level school buildings, continue to
prevent students with disabilities from accessing educational
programmes. Finding accessible student accommodation is a
challenge for post-secondary students as well. Students may
have a variety of disabilities, including mental illness,
cerebral palsy, mental retardation, hearing impairment, and
locomotor disability, children that struggle with learning.

Research Questions:

1) How is the data collected for analysis?
2) What are the attributes/features considered for prediction
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purposes?

3) How is the prediction carried out?

4) What are the measures considered for evaluating the
proposed model?

In the proposed model, the data on the students’
performance and their family background is taken for the
dropout prediction. So that it will be helpful for the professors
to give special training to students rooted in dropout status.
The contributions of the projected work are listed below:

To introduce a new hybrid firefly and improved particle

swarm algorithm to optimize the feature selection that

influences the dropout of hearing-impaired students.

To predict the student dropout rooted in the previous

semesters’ marks with a novel HFIPO-DPNN.

The Dropout Prediction neural network (DPNN) is

trained with hybrid firefly and improved particle swarm

optimization (HFIPO)
The other sections of paper are provided rooted on the
proposed HFIPO are abridged as follows: In Section Il, the
works related to the dropout prediction study and the neural
network model used are studied, and Section Il explains the
mathematical working of the proposed HFIPO-DPNN.
Section IV provides facts about HFIPO-DPNN in terms of
the neural network model and mathematical expressions for
feature selection, Section V exhibits the proposed framework
result rooted in the performance. The final section provides
the conclusion and lists the future scope.

Il. RELATED WORKS

A. Literature Review

A study was conducted to categorize and predict the
academic performances of a group of students over a period
of 6 years using multiple features collected from an academic
organization. The study enabled the researchers to determine
an estimated grade that a particular student would obtain in a
certain course and devise improvement methodologies
accordingly through training [9]. The study showed equal
dependence of the student’s performance on academics,
personal, social, and extra-curricular activities. Machine
learning algorithms ‘Na'we Bayes’ (NB) and ‘Decision Tree’
were opted for the classification of data. Initially, data were
collected through the survey and pre-processed for data
mining tasks for generating the student’s performance
prediction model [10]. A different classifier models were
used to foretell dropouts in an online course with 10-fold
cross-validation. It was established that the accuracy of
79.7%, 73.9%, 87%, 76.8% for decision tree, NB, nearest
neighbor, and neural network, respectively [11].

Analyzing a student’s performance using NB classifier is
one of the classification methods used to recognize hidden
relations between subjects in Sijil Pelajaran Malaysia. The
algorithm can be implemented for performance classification
during the early stage of 2nd semester achieving an accuracy
of 74% [12]. Works implemented in [13] involved building a
recurrent neural network (RNN) for forecasting students’
final grades from log information in education systems. A log
information basically provides details of learning activities of
all the students who used the LMS, the electronic book
system, and the electronic portfolio system. A comparable
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prediction accuracy was noticed in this work that used log
information to predict final grades [13]. RNNs had been
employed for evaluating the results through game activity
[14], and to forecast answers to queries of numerous skills
with historical data [15].

A novel data mining approach was proposed with a
recommender system (RS) for forecasting student
performance. For validating the approach, it was compared
logistic regression-based RS techniques. Experimental
outcomes presented that the suggested method can increase
prediction effectiveness [16]. The work presented a
methodical literature review that signifies the usage of
machine learning algorithms in RS and categorizes study
prospects. The study determined that Decision Tree and
Bayesian algorithms are extensively employed in RS and it
offered new prospects for researches [17]. Various data
mining algorithms formed from a combination of
classification, clustering algorithm, association rule
algorithm, and many more were investigated to determine the
most superior combination. The study indicated the highest
efficiency in combining clustering and classification with
association rule algorithm for building a recommendation
engine to recommend courses in E-learning [18].

Using Artificial Neural network model, Abu-Naser et al.
[19] in 2015 attempted to predict the performance of
sophomore students and tested it. The factors influencing
their performance were listed as freshman year scores in all
subjects, especially in maths and electrical circuits along with
high school scores. They developed the Multilayer
Perceptron Topology model, which predicts 80% of students’
performance accurately. Using the same model, Zaccharis in
2016, predicted academic performance. But it was rooted in
learning activities, email communication, interaction,
collaboration, and through online quiz. Here the model
predicted the results with the classification accuracy of 98.3%
[20].

In 2017, Castro et al. indicated that ML techniques such as
Bayesian and decision tree were stable, whereas neural
network approaches were more effective and serves a
complementary role in identifying the students who are in
need of assistance [21]. Students attending sophomore
courses were analysed to predict the students prone to failure.
To reduce the number of failures and to increase the learning
activities, Sukhbaatar et al in 2019, attempted this study.
They used a simple 3-layer neural network to predict the
failure status. By the final week, 65% of students were
predicted accurately.

B. Motivation

Physically challenged worldwide, student dropout is a
severe issue. It has an impact on the dropout as well as their
previous school, family, and society at large. Big data is
promoted as the most important technology in data analysis
given the state of science and technology today. Effective
dropout prediction for students with physical disabilities
based on educational data is now a hot research issue.
Previous research has only examined student dropout rates at
particular stages, such as the individual, middle school, and
university. However, there hasn’t been much study done on
using machine learning techniques to forecast university
dropout rates for physically challenged students using
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unusual datasets.

C. Problem Statement

Some of the biggest obstacles facing hearing-impaired
pupils are a lack of qualified sign language instructors and the
expensive expense of assistive technology. These kids used
emotion-focused coping techniques to get through social
obstacles, whereas problem-focused coping strategies are
used to tackle academic challenges. Social support networks
were utilized by visually impaired and hearing-impaired
students more frequently than other coping mechanisms, yet
this assistance would prove ineffectual if the students
themselves did not put in any effort. Due to the visual
character of graphs, charts, tables, and plots, students who
have visually challenged experience particular difficulties
when learning mathematical ideas. While touchscreens have
been investigated as a potential tool to help those who are
visually impaired understand mathematical concepts, many
of these devices are not freestanding, weren’t created with a
user-centered design approach, and weren’t tested with users
who are visually impaired.

From the study of related works, various data produces
various results were found. In this study, the HFIPO-DPNN
method is used to predict the dropout of the student with the
help of their previous marks and high school scores for the
betterment of accurate prediction.

A. Selecting the Features

The selection of supervised features is mostly focused on
the problem of labeling, and the significance or association
between the function and the class category is used as its
basic concept. Relevance evaluations may determine the
significance of the features. This model aims to find an
optimum function group for a training sample with
characteristics and class labeling that provides the maximum
accuracy of the classifier.

A general structure for selecting features is the
Hilbert-Schmidt dependence criteria as seen in the equation,
where J(S) tests the dependence of a number of data on C.
The principle of this paradigm is that J(S) should be
maximized by the key frame subset, which converts the
choice of features into more of an optimization method.

D = argmax[J(5)]

The filter method typically uses assessment criteria to
increase the correlation between the function and the class
labeling and to decrease the correlation between features. In
addition, the association between features is often superseded
by redundancy.

Generally, rooted in the type of output, feature selection
method is divided into two, weighted ranking method and
subset selection model [19]. Apart from this filter model
(which considers the relation between features and output
labels), wrapper model (takes the error rate or accuracy in the
standard of evaluation), and embedded model (selecting
features in the training model and generating output) is
commonly used. Its performance is measured by machine
learning model. Lasso (Least absolute shrinkage and
selection operator) is commonly used to reduce the sum of
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squares of residuals if the absolute values of the regression
coefficient.

B. Improved Particle Swarm Optimization (IPSO)
Algorithm

The Particle Swarm Optimization (PSO) is a well-known
optimization algorithm that is framed rooted in the natural
swarm of flocking birds. The IPSO [22] is constructed on the
fundamental concept of positioning the particles and their
velocities. The features along with its datasets are initially
located in the search space. The data position vector is
provided as in Eq. (1).

0; = (Oi1,0i2,0i3, pre eee eee eaey oiS) (1)

In Eq. (1), S is the Search space dimensionality and i is the
feature set. In the PSO, the particles are always under motion
and hence possesses the velocity V and its vector can be
represented as in Eq. (2).

v = (Uillviz‘vi& ...,Uis) (2)

The particle continuously updates its velocity and position
rooted on the nearest swarm particles. Each particle records
are the previous position as the personal best and the
population generates the best position to be the global best
wihch are termed as the pbest; and gbest; respectively. From
the obtained best positions, the search for the optimum
solution continues with updating of position and velocity
with the following expressions in Egs. (3) and (4).

0;5(t +1) = 0;5(t) + vy (t + 1) (3)

vis(t + 1) = wui(t) + C Ry (pbest;(t) — 0;5(8)) +
CyR, (gbesti(t) - ois(t)) + C3R5(gbest;(t) —
pbest;(t)) 4

where,

‘Cy’and Cy’are acceleration coefficients,

‘w’ = inertial weight (constant),

‘R’> = a random number in the range [0, 1],

‘pbest;(t)” = best position experienced by particle i until
time t,

‘gbest;(t)” = best position discovered by the swarm until
time t

‘i’ = variable of a D-dimensional vector of position or
velocity.

Since the inertial weight is highly responsible for
balancing the exploration and exploitation rates of the
algorithm, it is considered to have a high impact on the
direction of particles in the problem space. Exploration is
defined as the property of swarm intelligence and the
evolutionary computing method that is popularly preferred at
the initial stages of a process to find new solutions in problem
space. The pbest; and gbest; will be updated as follows:

if f(xi(t+1l)) = f(pbest, (t)),

pbest, (t+1) = pbest, (t)
otherwise,
pbest, (t+1) = x, (t+1)

where, f(xi) is the fitness value of
particle 1.

To calculate gbest,

gbest, (t+1) min f(pbest, (t+1))
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It is generally the case for the diversity of the particles at
initial steps to be high and then slowly decrease over the
optimization processing time.

C. Firefly Algorithm

Firefly is another nature inspired algorithm developed with
its attractive characteristics that are represented as the
illuminative function [23]. The algorithm can be described
through its three fundamental functions namely, attraction
towards partners, attraction towards prey, and its mechanism
of warning. Firstly, the light intensity at a specific distance ‘r’
from a light source obeys the inverse square law which means,
as the distance ‘r’ from the light source increases, the
brightness ‘I’ tends to decline, i.e. the light source is inversely
proportional to the squared distance. The second aspect
influencing the visibility of fireflies is that light is absorbed
by the air, which gets weaker as when the distance is
increased. Initially, the light intensities are formulated and
rooted on it the attractiveness of the firefly is generated for
the given data as in Egs. (5) and (6)

I =l,e " (5)

[ =Be™" (6)

In Egs. (5) and (6), lo, Bo are the initial light intensity and
attractiveness constant of fireflies respectively, y is the light
absorption coefficient (=1). The distance between the two
fireflies is ryj, which is given as in Eq. (5).

The best solution obtained from the firefly algorithm is
represented in the Eq. (7) as:

0; = 0; + Boe_yrizf (xj —x;) + a(rand — 0.5) (7)

where, the second term of the equation is due to the attraction
and the third term is randomization with ‘a’ being the
randomization parameter. ‘rand’ indicates a random number
picked from a uniform distribution in the range [0, 1].
Similarly, the expression (rand — 0.5) represents the range
[-0.5, 0.5] to incorporate a positive and negative variation. o
is always setto 1 and a € [0, 1].

IV. PROPOSED METHODOLOGY

The present prediction system is structured with the novel
DPNN along with the hybrid improved Particle Swarm and
Firefly optimization algorithm. In the proposed methodology,
initially the dataset was pre-processed by removing
inexactness and normalized through the Min-Max

Normalization Technique, where min and max are the
minimum and maximum of each input features (i.e. 0 and 1
respectively).

Fig. 1. Proposed HFIPO-DPNN.

Initially, using the collected data, the 3" semester marks
will be predicted. The obtained pre-processed data along with
the predicted 3" semester marks is provided to the novel
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HFIPO algorithm for optimizing the features. The optimized
features are provided for the novel DPNN. The proposed
DPNN model is trained with 80% of the dataset.
Subsequently, the trained model is then tested with the
complete dataset. The proposed HFIPO-DRP-NN framework
for predicting student dropout prior to the final semester
exams is given in Fig. 1.

For the HFIPO modelling, firstly, a set of particles in
D-dimensional space within the range of [0,1] is generated,
where ‘D’ denotes length of the original feature vector. If the
value of the decision variable is higher than a predefined
threshold value, then the corresponding feature element will
be selected; otherwise, it will be removed from the original
feature set. Further, the best subset of features is explored by
the particle set in the search space. Every iteration involves
the updating of the velocity and position of each particle, the
best experience of each particle, and the best experience of
swarm. Despite finding the distance between firefly 1 and
firefly 2, the proposed work calculates the distance between
firefly 1 and gbest;.

rij = 1 — Xill,

where, x; and x; are firefly 1 and firefly 2 respectively. The
distance between any two fireflies x; and x; is expressed as the
Euclidean distance by the basic Firefly algorithm.

rij = |[x;— gbestj|

da

rij = E(xi,k — gbest; ;)?

k=1
Then the position is calculated as,

0; = 0; + Boe_yrizi (xj — gbest;) + a(rand — 0.5)

In this model, embedded feature selection technique is
used. This is the combination of filter and wrapped methods
as discussed in Section I11. This model reduces over fitting by
regularization techniques. This technique works by
penalizing the magnitude of feature coefficients and helps in
minimizing the error rate over the iterations.

A. Data Collection

The Physically impaired student data is collected
exclusively from the ITI institution in and around Bangalore.
The dataset consists of several features like family
background, academic performance during the final
schooling, and also the first two semester marks obtained by
every individual. Additionally, the level of impairment is also
specified in Table I.

TABLE I: FEATURE FROM THE COLLECTED DATA

S.no Features Datatype Values
1 Sex Character M,F
2 Family Size Integer Between 1 to 6
. Integer 0,1,2,3 (0-BPL,1-poor,
3 Family Income 9 2-Avera(ge, 3-Higr?)
4 Age Integer 16 to 25
. String Fitter,
5 Subject Mechanic, Turnar,etc
6 Medium of | String Kannada, Tamil,
Instruction English,etc
Kannada Integer 0to 100
8 Maths Integer 0to 100
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9 Science Integer 0to 100
10 Social Science Integer 0to 100
11 Percentage Integer 0to 100
12 Sem | Percentage | Integer 0to 100
13 Sem?2 Percentage | Integer 0to 100
Difficulty level | Integer 0 or 1 (Based on Maths
14 - . : -
in understanding and science subject)
15 Disability Status | Integer Oorl

B. Preprocessing and Normalization

The collected data consists some missing values that
provide some ambiguity in utilizing the data for the present
work. This method computes the missing value from the
measured values from the data through the Eqgs. (8), (9). Fig.
2 shows the Flowchart for (a) preprocessing and
normalization and (b) feature selection with HFIP.

di = (Pu — Kxi)? + (Pyi — Ky)? ®)
pra
MUi = n i (9)
=17
Y
( Start )

Load student data

Estimate dj using (9)

A

calculate missing
value using (10)

A

A4

Generate complete
data

h 4

Establish upper and
lower data boundary

A

Determine the
maximum and
minimum value

Normalize the data
using (11)

End

@

700

Load normalized
data

'

Initiate Input
parameter for
HFIPO

Initialize velocity and
the position of particle

|

Estimate the pbset, gbest and fitness
values (iterations) with (3), (4).(13)

if fitness
value is best

Estimate the velocity and
position using (14).(15)

if maximum
fitness is
obtained

Normalize the data
using (11)

End

—

(b)
Fig. 2. Flowchart for (a) preprocessing and normalization and (b) feature
selection with HFIP.

In Eq. (9), M,,; is the missing value, M; is the measured
value, d? is the k powered distance (K=2), n is the total data
in each feature, P,;, P,; are the position of missing value in x
and y axis. Similarly, K,;, K,; are the position of known
value in x and y axis

The complete dataset obtained through the IDW is
normalized through the min-max normalization technique.
The mini-max is generally a linear transformation technique
in which the data is transformed with a pre-defined boundary
[24]. The normalized data is obtained through Eq. (10).

D—Dmin

D = (Dmax_Dmm) x(U~—-L1L)+L

(10)

In Eq. (10), D' and D denote normalized data and actual
data, D,,,;, and D, ., are the minimum and maximum value
in the dataset for each feature. U and L are the predefined
upper and lower boundary values.

C. Recurrent Neural Network with BiLSTM Layer

Recurrent neural systems have a directional loop that can
retrieve and relate past data to the actual output, which is the
key qualification in RNN. Moreover, the output is known as
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the current output of an arrangement, and the nodes between
the hidden layers are never connected. In the present
framework to predict the final semester marks
Bi-LSTM-RNN network model is used, which includes input
layer, output layer, 4 hidden layers (including BiLSTM).
This model is activated by sigmoid activation function and
optimized using adam optimizer, which used the magnitude
of the gradients and normalizes it. This facilitates the
prediction of final semester marks. This helps in increasing
the learning rate and stimulates rapid convergence. The
mathematical expression for rmsprop optimizer is as follows:

db
vvdb + €

where, db represents acceleration, vdb represents velocity, o
and ¢ are hyper-parameters.

b=b—qae

D. Optimization in Feature Selection

HFIPO algorithm.

In the present framework, a novel optimization algorithm
is formulated with IPSO and Firefly algorithm to select the
optimum feature from the student dataset. The normalized
dataset is initially fed into the PSO and its outcome is
processed through the firefly algorithm to obtain the
optimized feature that can influence the dropout of the
student from their education. The primary objective of
performing this optimized feature selection is to decrease the
number of input features taken for DPNN, which can further
result in the reduction of training and processing time and
improvisation of its recommendation accuracy as well.
Initially, the weight of the IPSO algorithm is estimated
through Eq. (11) as
Wi—Wr

—_— ) X iteration
iterationmax

w=wi—( (11)

The data are processed through the IPSO using Egs. (1)
and (2), the obtained gbest value is compared for its fitness
values over the pbest value of individual particles and the
final fitness is established with Eq. (12).

true,if fitness(particlei t )gbestt™!
false,if fitness(particleit) > gbestt™!

1o = | @)

The position of the particle and its velocity is estimated
through the following expression in Egs. (13) and (14) with
the saved temp variable (X; temp)

0;(t + 1) = 0;(t) + Boe ™" (Xi (t) — gbestt™1) + a €;
Vi (t + 1) = Oi(t + 1) _Xi_temp

(13)
(14)

E. Prediction of Dropout

The architecture of the Dropout prediction neural network
model is shown in Fig. 3. The optimized data is segmented in
the ratio of 80% and 20%. The 80% of the data is fed into the
DPNN for training the prediction of student dropout. In the
proposed model DPNN has input layer (II) one hidden layer
and one output layer (OI). Two different activation functions
are used for the hidden layers as F1 and F2. Relu and Sigmoid
activation function and adam optimizer are used to optimize
the prediction accuracy. The mathematical representation for
each layer is given as,

Input layer:
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I[(®) =Hi(t-1) (15)
Hidden layer 1:
HH O = R (Vi © + (uhi®)) @)
HAO = By (S H O + (hH®))  (7)
Output layer:
0, (t) = Fy X Wi dj () (18)
The fitness functions are given by
1
= (19)
2i_1
F= Sy (20)

where V, u, are the weight of the first and second hidden
nodes and W is the weight between the hidden and output
layer, and i, j, k be the nodes at hidden layerl, hidden layer 2,
and output layer. At the termination of the training process,
the novel DPNN Prediction model is constructed. The test
data is provided to the generated model to evaluate the
performance of the dropout prediction.

Fig. 3. Dropout prediction neural network model.

F. Evaluation

This section presents a comparative analysis of the
performances of the proposed and existing methods. The
classification accuracy is calculated by using:

TP+ TN
ACUracy = o TN Y FP ¥ FN
o TP
Sesitivity = TP+ FN
. TP
Precision = TP+ FP

Sesitivity * Precision

flscore =2+ Sesitivity + Precision
In HFIPO, in-order to produce an algorithm convergence in
early generations, a random number is set to the inertia
weight.
where,
TP — True Positive: the number of students that were
predicted to be passed and actually passed the exams
TN — True Negative: the number of students that were
predicted to be passed but gets dropped out
FP — False Positive: the number of students that were
predicted to be dropped out and actually dropped out
FN — False Negative: the number of students that were
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predicted to be dropped out but passed the exam

V. RESULT AND DISCUSSION

The proposed work has been implemented in Matlab. The
data must be collected from 250 physically impaired children
belonging to ITI institute, Bangalore. The data has been
collected manually. The data is used for the current
prediction model that contains 1,00,000 instances of student
details over the feature presented in Table I. The proposed
model is implemented in python language. Using Bi-LSTM
RNN model, the semester 3 marks are predicted with RMSE
of 0.17. The pre-processed data along with predicted
semester marks is given to the hybrid optimization model.
The features selected are evaluated based on the percentage
of the dropout impact. For the family size, the impact on
dropout is 74%, for subject the impact on dropout is 59%, for
a medium of instruction the impact on dropout is 72%, for
Kannada the impact on dropout is 63%, for social science the
impact on dropout is 100% and so on. Table Il clearly
explains the percentage of impact for the selected features.

TABLE Il: FEATURE SELECTED THROUGH THE OPTIMIZATION ALGORITHM

Features % Impact on dropout
Family Size 74%
Subject 59%
Medium of Instruction 2%
Kannada 63%
Social Science 100%
10" Percentage 88%
Sem 1 Percentage 92%
Sem 2 Percentage 100%
Sex 75%
Family Income 86%
Age 73%
Maths 96%
Science 94%
Difficulty level in understanding 90%
Disability Status 62%

The proposed HFIPO-DPNN framework was evaluated for
its performance on various performance metrics as sensitivity,
specificity, accuracy, and F1 score that are computed through
the confusion matrix. The obtained results (in terms of
sensitivity, specificity, accuracy, F1-score) are plotted
according to their values in Fig. 4.

100.00% 99.76%

99.50% 99.29%

99.02%
99.00%

98.50%
98.00%
97.50% 97.38%
97.00%

96.50%

96.00%

Sensitivity F1score

Fig. 4. Performance of the proposed HFIPO-DPNN.
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Fig. 6. Loss of the proposed HFIPO-DPNN model.

The results recorded in terms of accuracy is shown in Fig.
5. The accuracy level in the graph points to the overall
prediction accuracy in terms of dropout rate of physically
impaired students. The loss function has been computed in
terms of root mean square error. The accuracy of the
proposed Prediction model is about 99.02%. The specificity
and the sensitivity of the proposed framework are 97.38 %
and 99.76% respectively. The F1 score for the proposed
framework is about 99.29%. The loss of the proposed model
is shown in Fig. 6.

The proposed HFIPO-DPNN is compared with the rule
and decision tree [25] based dropout prediction model. The
proposed framework has the higher accuracy than the
existing models in predicting the dropout of students. The
comparison of performance is given in Fig. 7.

100.00% F02%

90.00%

80.77% 79.86%

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

SMOTE-Rule based [23]  SMOTE-Decision tree [23] HFIPO-DPRNN

Fig. 7. Comparison of accuracy over the existing model.

VI. CONCLUSION
The prediction on the dropout of the students prior to
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exams to decrease the dropout rate by giving special training
was achieved through the proposed HFIPO-DPNN model.
The study is carried out specifically towards physically
challenged students through synthetic data. The data set is
initially preprocessed to remove the data ambiguities
followed by normalization. The normalized data is processed
through the HFIPO algorithm to select the optimized feature
to predict the dropout of students from their education. The
optimized feature set data is fed into the novel DPNN with
two distinct active functions for four hidden layers. The
output of the neural network helps to adapt precautionary
steps to help the students to score the exams. The proposed
framework is evaluated for its performance on various
metrics. The proposed model attained the accuracy of about
99.02%. Future work may involve the robust recommender
model with higher accuracy with several other factors that
may influence the performance and dropout of physically
challenged students from their education.
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Abstract

Talent management is a business strategy that organizations accept will empower them to hold their top
talented employees and work on to improve the organization performance. It is the course of employing
the right ability, setting them up to take up top situations in future, evaluating and dealing with their
presentation and furthermore forestalling them to leave the association. The performance of every
organization depends on the performance of their employees. If the employees have unique competencies
which the competitors cannot replicate, the organization automatically gains a competitive edge over its
competitors. So, for managing this unique human capital, the organizations are focusing on creating
effective systems and processes for talent management. The organizations are also striving hard to retain
their top/key talent because if they leave, the complete repository of knowledge is also gone out of the
hands of the organization. The purpose of the study was to find out the impact of talent management on
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organizational performance for selected IT organizations in the NCR area. The findings show that there is
partial impact of talent management on the performance. If this talent is appropriately managed and
deployed at the right places, then, the organizations can make their captive use in order to increase their

growth and profitability.

Keywords: Talent management, Competencies, Organizational performance

Introduction:

Human Resource is the sum total of inherent
abilities, acquired knowledge and skills
represented by the talents and aptitudes of the
employees of an organization. Human resources
should be utilized to the maximum possible
extent to achieve individual and organizational
goals. An organization’s performance and
resulting productivity are directly proportional
to the quantity and quality of its human
resources. That is the reason that the concept of
talent management has received a significant
degree of professional and academic interest.
Talent Management can be defined as the
process of recruiting, training, developing,
managing, assessing, and maintaining an
organization’s most valuable resource i.e,
people. In this competing marketplace, talent
management is one of the most important
drivers for organizational success and growth.
The organizations must be able to foresee and
grab the new opportunities before its
competitors. So, in the current scenario, Talent
management has become the new challenge for
new generation. It has become extremely
important in this competitive market that the
organizations should align their talent
management initiatives with their business
goals. They should also encourage such culture
where talented employees are given abundant
career development opportunities so that they
can perform to the maximum level. It is the
top/key talent only which contributes to the
productivity of the organization as they help to
generate revenues by creating value for their
clients.

Thus, as any organizations performance and
achievement is subject to how the association
oversees and holds its talent pool, appropriate
measures ought to be taken to carry out the best
talent management practices in the industry
which will assist the association with acquiring
an upper hand over the contenders and

furthermore will help the organization to
constantly remain ahead in the market. The
cycle of talent management covers every one of
the significant perspectives of an employee’s
"life cycle" which are recruitment and selection
upgrading their insight by giving the
appropriate training, development, performance
management and succession planning for future.
The top management and the HR managers have
always been focused on basic Talent
Management but to reach the desired levels of
success, they require committed, engaged and
high-performing employees’ quite clear that
people are an organization’s most important
assets and as a result, the corporate is adopting
different ways to build decision making
platforms which are data-driven.
A strategic talent management plan helps the
organization in the way as:
® To become proactive rather than reactive
and ready to adopt the changes instantly.
® To identify essential skill set and
competencies required among the
employees to minimize the training cost
taking into consideration the major key and
development areas
® To improve the recruitment process using
best job description methods for high
caliber candidates upon the capabilities of
high performing employees those are
highly valued for the company or industry.
® To help the organization for improving
performance, productivity and revenue and
profitability.

Organizational Performance:

The organizational performance is viewed to be
high when its parts capability together to
accomplish gigantic outcomes and these results
are estimated as far as the worth that it makes
and conveys to its clients or customers. Every
association needs capable employees to increase
the productivity and maximize the overall
organizational performance. It is feasible for
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organization to acquire a reasonable upper hand
over its rivals just when its HR are inventive and
creative. At the point when the whole
worldwide market is surveyed, it is seen that
organizations accomplish the top situation in
their market and produce wonderful business
results assuming they give need to foster
themselves, their people and convey separated
items and administrations to their clients. Thus,
to do as such, organization should distinguish
the talent, survey their true capacities, and
foster their talent and capacities appropriately.
There are a few variables which are
distinguished by the specialists which
contribute towards the performance of the
organizations.

Continues Learning:

The organizations need to develop certain
systems which help its employees to learn, learn
and learn. Such a culture greatly helps the
organizations to become high performers in the
industry.

To Focus on Customer feedback:
The organization need to focus on the value
which they make for its clients. If the clients are
satisfied, consequently the incomes and
performance of organization go up.

Aligning System and Structures:

It is necessary for an organization to align their
system, structure and all the processes perform
better with their objective and make strategies
which can go along with its mission and vision.

Employees Involvement:

The organization should create an environment
of high involvement of its employees. It can be
done by giving them opportunity to participate
in decision, respect their creativity and unique
ideas and also encourage them to perform
better.

Review of Literature:

Sahoo and Prasad (2010) stated that acquiring
and retaining good talent has become one of the
most critical issues for the human resource
department these days. It puts a lot of pressure
on the businesses as their success is dependent
on their human capital. There are two most

Vol 44 No. 7
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important factors for doing business for every
company and that are time and cost.

Sheokand and Verma (2015) found that the
talent management concept is emerging slowly
in today’s business scenario. The human
resources also called as the human capital of the
organizations serve as the most important
component of achieving competitive edge and
now, the organizations that function at a global
level have started to realize their value and
importance. The research gave a detailed review
based on other studies that were conducted in
the past and they found out that in the 21st
century, the concept of talent management is
debatable, but it definitely leads to a high
performing organization.

Pestonzee etal (2017) Talent management
practices are also improving performance and
competitiveness of organizations and helping
for retaining of talented employees with
organizations.

Rana (2017) The efficient management of
talented pool of employees needs the
organization to adopt effective strategies and
approaches varying from recognizing changes in
work culture to succession plan for employees.
Manesh (2015) showed selection, training,
competency development, work culture, job
scheduling, and planning, rewards, training,
recognition and performance evaluation were
important talent management practices in
industrial organizations, and they had positive
impact on performance of employees.

Sangeetha and Raja Karthikeyan (2016)
indicated that clear job description, selection,
training and development, attractive packages,
autonomy, mentoring, performance assessment
and feedback were talent management practices
adopted by IT companies.

Hughes and Rog (2018) cited that talent
management is a form of a business strategy
that helps in making employee recruitment,
engagement and retention of the talented
employees different
organizations. The research identified various
factors that are required for the effective
implementation of the talent management
strategies. They concluded that with the help of

successful within

talent management, the operational and also the
financial performance of the company improves
to a great extent.
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Ferndale, Scullion and Sparrow (2010) studied
the role of corporate human resource function
in managing the talent of the organization on a
global level. They also highlighted that
managing the global talent has become a new
area of concern for the organizations in the
current scenario.

Pasha and Ahmed (2017) found that work
planning and scheduling, training, rewards and
recognition, learning and development,
improving competency and providing good
culture were talent management practices in IT
sector and they were influencing productivity of
employees and performance of IT companies.
Sireesha and Ganapavarapu (2014) indicated
that talent management is all about getting the
right person for the right job at the right place
and also at the right time. For this, the
organizations need to understand how its
employees will behave in future and getting
them to behave different from the past to get
better results. The ultimate goal of talent
management practices or programs
implemented by the company must be to get the
right people for the right jobs in order to make
the company successful, but this goal is not that
easy to achieve as it sounds.

Singh, Sharma and Garg (2012) communicated
that in the time of globalization and enormous
merciless competition, talent management had
turned into the need of great importance. The
associations thus ought to grasp their center
abilities if they have any desire to overwhelm
their rivals. Along these lines, to succeed,
organization ought to focus on recruiting the
best ability that has the energy and obligation to
attempt to accomplish its objectives and targets
and decisively send them to benefit from them.

Objectives of the Study:

1. To judge the talent management practice in IT
sector.

2. To analyze difference between talent
management practices and socio-economic
profile of employees in IT sector.

3.To evaluate relation among talent
management practice and performance of
employees in IT sector.
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Research Methodology:

The present study is based on primary data. The
study is conducted in NCR region and randomly
chosen, and data is being collected from 250
employees by use of questionnaire. Mean and
standard deviation are used to analyze talent
management practices in IT sector. T- test an
Anova test is used to find the different between
talent management practice in IT sector and
socio-economic profile of
Correlation analysis is applied to assess the
relation among talent management practices
and performance of the employees in IT sector.

employees.

Result- Tablel Socio-economic profile of
employees of IT sector

Socio-
Economic Number Percentage
N=2

Profile ( 50)
Gender
Male 133 53.2
Female 117 46.8
Age
21-25year 36 14.4
26-30 year 74 29.6
31-35 year 93 37.2
36-40 year 47 18.8
Education
B.E. 108 43.2
B.Tech. 64 25.6
M.CA 78 31.2
Working
Experience
Less than 4 45 18
years
5-8 years 97 38.8
9-12 years 67 26.8
More than 12 41 16.4
years
Monthly
Salary
Below Rs.

4 19.
30,000 9 96
Rs. 30001- Rs.
40000 76 30.4
Rs.40001- Rs. | 86 34.4

1938
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50000

Above Rs.

0000 39 15.6

Table 1 shows the socio-economic profile of
employees of IT sector. The result indicates that
53.20 per cent of them are male employees, and
46.80 are female employees. 37.20 percent
employees are falling under the category of 31-
35 years. 14.4 percent employees are falling
under the category of 21-25 years which is least
among all age group of employees in IT
companies. Result shows that 43.2 percent
employees are B.E. holders, 25.6 are B. Tech and
31.2 percent are M.C.A. Most of employees are
having 5 to 8 years of experience i.e. 38.8
percent. Only 18 percent of employees are
having less than 4 years of experience. In case of
monthly salary maximum no of employees
40000 to 50000 with 34.4 percent

Table-2 Talent Management Practice in IT
sector

My company is

prov1.dmg N good 396 |09
working condition to
employees

My company is giving
adequate salary and | 3.39 1.05
perk to employees

My company is
providing full | 3.85 | 0.89
autonomy to employees

My company  has
flexible working hours | 3.35 | 0.98
for its employees

My company is
encouraging employees
to participate in

3.69 | 0.86

decision making

My company is
arranging need-based | 3.74 | 0.80
training to employees

My company is giving

d d d
reware — and 899% 366 | 1.01
recognition to  its

employees

My company is
adopting  fair and | 3.94 | 0.88
effective performance

Vol 44 No. 7
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appraisal methods for
employees
My company is
providing feedback t.o 381 1.05
employees for their
performance

The employees of IT sector have a great opinion
with regard to the company policy the company
is providing good working condition,
encouraging them to participate in decision
making, providing full autonomy to employees,
arranging need based training to employees,
company is taking fair and effective methods for
performance appraisal methods for the
employees. Company is providing appropriate
feedback to company is providing adequate
salary and perks to employees and company is
having flexible working hours.

Given table shows the analysis of the difference
among talent management practice in IT sectors
and socio- economic profile of employees.
Table-3 Talent Management practice in IT
sector and Gender

Gender | N Mean | S.D | t-value | Significance

Male 133 | 35.13 | 4.01 | 4.329** 0.00

Female | 117 | 39.33 | 3.56

Significance level 1%

In this table Mean value of talent management
for male and female employees are 35.13 and
39.33 respectively that shows the female
employees are having better talent management
practices as compared to male employees. The t-
Value is 4.329 explain that there is significant
difference among talent management practice in
IT sector and gender of employees.

Table-4 Talent Management practice in IT
Sector and age

Age N Mea SD. F- Significan
n value | ce
21-2 .
5113 |378 3.94
year 6 |6
26-30 | 7 | 398 3.4 5.424 0.00
year 4 19 ok
31-35 |9 | 36.8
3.3
year 317

1939
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36-40 |4 | 351 | 35.1
year 7 11 1

Vol 44 No. 7

Significance level 1%

Mean value of talent management practices in IT
sector is shifting from 39.89 for

employees falling in age classification of 26-30
years to 35.11 for representatives falling in age
classification of 36 - 40 years and it uncovers
that talent management practices in IT area are
better for employees falling in age classification
of 26-30 years when contrasted with other age
categories.

The F-value is 5.424explicating that massive
distinction is there among talent management
practices in IT area and age of employees.

Table-5 Talent Management practice in IT
sector and education

July 2023

5-8 9 39538
years 7 |3 9
9-12 6 | 36.7 | 34
years 7 |3 8
M
th‘;;e |4 | 35237

1|2 6
years

Educati N Mea SD. F- Significa
on n value | nce
10 | 38.7
B.E 4
8 7 3.46
B.Tech | 64 368 3.84
3 5.240 0.00
%k )
MCA 78 14'7 4.09
36-40 . .
47 351 | 351
year 1 1

Significance level 1%

Mean value of talent management practices in IT
sector is shifting from 39.53 for employees
having working experience of 5 - 8 years to
35.22 for employees having working experience
of more than 12 years and it uncovers that
talent management practices in IT sector are
better for employee shaving working experience
of 5 - 8 years as thought about to other work
experience.

The F-value is 5.594explicating that huge
distinction is there among talent management
practices in IT area and working experience of
workers.

Table-7 Talent Management Practice in IT
sector and Monthly Salary

Monthly
Salary

Significance level 1%

Mean value of talent management practice in IT
sector is changing from 38.77 for employees
holding B.E. to 34.74 for talent management
practice in IT sector representatives holding
M.C.A .and it uncovers that in IT area are better
for employees holding B.E. when contrasted
with different education.

The F-value 1is 5.240 explicating that
tremendous difference is there among talent
management practice in IT sector and education
of employees.

Table-6 Talent Management Practice in IT
sector and Working Experience

Below
Rs. 49 | 39.67 | 3.7
30,000

Rs.
30,000 -
Rs.
40,000

76 | 37.84 | 3.63

5.675** | 0.00

Rs.
40,001 -
Rs.
50,000

86 | 36.54 | 4.03

Above
Rs. 39 | 35.24 | 3.51
50,000

Worki
o l.ng Mea | S.D | F- Significa
Experie | N

n . value | nce
nce
Less

4 | 373 | 3.9 | 5.594
than 4 s |1 3 - 0.00
years

Significance level 1%

Mean value of talent management practices in IT
sector is changing from 39.67 for employees
getting month to month compensation of below
Rs.30,000 to 35.24 for workers getting month to
month salary of above Rs.50,000 and it uncovers
that talent management practices in IT sector
are better for working getting month to month

1940

N | Mean | S.D. | F-value | Significance
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salary of below Rs.30,000 when contrasted with

other month to month salaries.

The F-value is 5.675explicating that tremendous
distinction is there among talent management
practices in IT sector and month to month
compensation of employees.

Relation among Talent Management Practice
and Performance of Employees in IT sector.

Table-7 Talent Management Practice and
Performance of employees in IT sectors

Correlation

Particulars
Co-efficient

Talent Management
Practices and Performance | 0.56**
of employees in IT sectors

Significance level 1%

The correlation coefficient among talent
management practices and performance of
representatives in IT area is 0.56 and it suggests
that they are positively and respectably related
with one another.

Conclusion:

The above analysis uncovers that giving great
working condition to employees, encouraging
employees to participate in discussions, , giving
full autonomy to employees, organizing need
based training to employees, giving the rewards
and great acknowledgment for employees,
embracing fair and successful performance
evaluation strategy for employees and giving
feedback to workers on their performance are
principal of talent management practices
embraced by IT sectors. Huge distinction is
there among talent management practices in IT
sectors and socio-economic  profile of
employees.is emphatically, modestly and
fundamentally related with talent management
practice in IT sector, In this way, IT
organizations ought to give sufficient
compensation and advantages to
representatives and they should have adaptable
working hours for employees.
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July 2023

References:

[1] Ahmadi, P. (2012). Talent Management
and Succession Planning.
Interdisciplinary Journal of
Contemporary Research in Business, 4,
213-224.

[2] Anupam Rani, U. J. (2012). A Study of
Talent Management as a Strategic Tool
for the Organization in Selected Indian
IT Companies. European Journal of
Business and Management, 4, 20-28.

[3] Bhatnagar, J. (2007). Talent
management strategy of employee
engagement in Indian ITES employees:
key to retention. Employee Relations,
29, 640-663.

[4] Chandrakanta Sahoo, V. P. (2010).
Talent Management: Issues and
Strategies. IOSR Journal of Business and
Management, 29-34.

[5] Chris Ashton, L. M. (2005). Managing
talent for competitive advantage:
Taking a systemic approach to talent
management. Strategic HR Review, 4 (5),
28-31.

[6] David G Collings, K. M. (2009). Strategic
Talent Management: A Review and
Research Agenda. Human Resource
Management Review, 304-313.

[71 David M. Gichuhi, R. W. (2014). Talent
Management; It's role on
competitiveness of public universities in
Kenya. IOSR Journal Of Humanities And
Social Science, 19 (1), 100-105.

[8] Dehkordy, H. I. (2014). Study of factors
affecting on talent management among
Bank’s employees in Shahrekord.
International Journal of Scientific
Research, 8 (2), 1-10.

[9] Elaine Ferndale, H. S. (2010). The role of
the corporate HR function in global
talent management. Journal of World
Business, 161- 168.

[10] K. Janardhanam, N. M. (2011). Talent
Management Practices in IT sector.
International Journal of Research in
Commerce, IT and Management, 1 (2).

[11] Kamil, H. H. (2011). A study on the
implementation of talent management
practices at Malaysian Companies. Asian

1941



Journal of Harbin Engineering University
ISSN: 1006-7043

[12]

[16]

[17]

[18]

[19]

[20]

Journal of Business and Management
Sciences, 1, 147-162.

Kaur, R. (2013). Empirical Study of
Talent Management Program and Its
Impact on the Employee’s Retainment
and Performance in Indian Supermarket
Big Bazaar. Human Resource
Management Research, 61-70.

Kavya Singh, S. S. (2012). Driving Forces
and Emerging Challenges in Talent
Management: A pathway to
Organizational Success. International
Journal of Advanced Research in
Computer Science and Software
Engineering, 2 (6), 117-121.

Kehinde, J. S. (2012). Talent
Management: Effect on Organizational
Performance. Journal of Management
Research, 4, 178-186.

Layla Ataee Khoram, A. S. (2013).
Relationship of Talent Management and
Organizational Creativity in Maskan
Bank of Hamedan. Middle East Journal
of Scientific Research, 728-731.

lyria, R. K. (2013). Role of Talent
Management on Organization
Performance in Companies listed in
Nairobi security exchange in

Sakineh haghparast, m. m. (2012).
Relationship between talent

management and organizational success.

International Research Journal of
Applied and Basic Sciences, 3 (12),
2424-2430.

Salkey, J. (2005). Talent management
for the 21st century. Strategic HR
Review, 4 (5), 2-2.

Sastry, N. S. (2013). HR Approaches to
Talent Management. International
Journal of Managerial Studies and
Research, 1 (2), 34- 36.

Schehar Bano, M. A, & Rehman, H.
(2011). Study of the factors those
impacts on talent management in the
corporate sector.

Vol 44 No. 7
July 2023

1942



© 2022 IJRAR December 2022, Volume 9, Issue 4 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

IJRAR.ORG E-ISSN: 2348-1269, P-ISSN: 2349-5138

INTERNATIONAL JOURNAL OF RESEARCH AND
;% ANALYTICAL REVIEWS (IJRAR) | JRAR.ORG
An International Open Access, Peer-reviewed, Refereed Journal

BINGE WATCHING AMONG YOUTH: A
QUALITATIVE STUDY

Rosemol Thamby, Consultant Psychologist and Assistant Professor
St.Annes Degree College for Women, Halasuru.

Binge-watching is a common behaviour seen in youth nowadays as they find it as the easiest way to spend their
free time as many of the OTT platforms are accessible. This research is to study individual’s experiences of Binge
Watching and how its link between Procrastination and lack of motivation in IT professionals from a
psychological perspective. Study focuses on the different theoretical aspects of Motivation and Procrastination
and what motivates students to Binge watch the shows. Purposive sampling was used for this study. A checklist
was provided to the participants to understand their binge-watching behaviour and 20 were selected for the study.
Tools used were three semi-structured interviews- one about the time and schedules of binge watching and the
other about motivation to binge watch and procrastination. The research findings indicate that when shows or
programs are easily accessible, they involve in binge watching. Gratification and escapism is also a reason for
their binge watching behaviours. Feeling of loneliness, break ups, interest in a particular show, are some of the
other findings obtained. Participants also reported that engaging in binge watching is a stress relief when they are
demanded to complete difficult tasks at work. Findings also reported that Time management is difficult for them
when they binge-watch.

Keywords: Binge-watching, Motivation, Procrastination, Addiction, Lack of Motivation
INTRODUCTION

Binge-watching is a Common behaviour seen among youth; were they watch between two to six episodes of a TV show in
one sitting. As the OTT platforms like Netflix, Amazon Prime, Disney+, and Apple TV are easily accessible now, they
watch the shows continuously. They can binge-watch at any place, using devices such as mobile phones, laptops, or tablets.
It is also important to mention that, this can be conditioned by specific personality traits, while excessive or problematic
binge-watching may lead to more isolation and a feeling of loneliness. Recent literature emphasises that excessive forms of
binge-watching could be similar to such behavioural addictions as video games/internet addiction or problematic social
media use. This highly immersive behaviour provides immediate gratification, and thus it may lead to the loss of self-control
and spending much more time on watching TV series than the person originally wanted. Research also show the relation
between this type of sedentary activity and negligence of work or social relationships, lack of sleep, bedtime procrastination,

overweight, or increase in unhealthy food consumption. Results show that increased FOMO was a significant predictor

for binge-watching especially dramatic series to “catch up” with the narrative and join the cultural conversation.
Another motivation for binge-watching is of a social nature. People binge-watch to make social connections.

Tanya Horeck, Mareike Jenner, and Tina Kendall in a recent issue of Critical Studies in Television says an
instructive account of the unprecedented changes in viewer behavior. What we consider to be “bingeing”
changes—it’s not just about the number of episodes you watch but it’s about the choice of a single show. Netflix’s
full TV season drops have created an insular flow: “Rather than going back to the home page and making a
deliberate choice. the post-play function takes us directly to the next episode and this becomes a reason. While
binge-watching is an intriguing phenomenon, neuroscience and psychology explains why people love to binge-
watch and what happens to our brain when we engage in binge-watching.
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Theoretical Perspective

Most of the research refers to the Uses and Gratification Theory, explains that individuals use media such as the
internet, television, and social media to satisfy their needs.

According to Dr Renee Carr, a clinical psychologist, says ‘When engaged in an activity that’s enjoyable such as
binge-watching, your brain produces dopamine,” she explains. ‘This chemical gives the body a natural, internal
reward of pleasure that reinforces continued engagement in that activity. It is the brain’s signal that communicates
to the body, ‘This feels good. You should keep doing this!” When binge-watching your favourite show, your brain
is continually producing dopamine, and your body experiences a drug-like high. You experience a pseudo-
addiction to the show because you develop cravings for dopamine.” Another research also shows that binge-
watching streaming media is directly related to a reduction in sleep quality — an effect that isn’t seen with
traditional TV series when new episodes are only released once each week.

According to Edward Titchener, a British psychologist, we become glued to complex, emotionally-charged stories
and its because of our ability to recognise the feelings of others. A newly identified phenomenon, he was the
person who coined the term empathy in 1909. In addition to identifying others’ discomfort or elation, ‘cognitive
empathy ‘examines how humans can also adopt others’ psychological perspectives, which also includes those of
fictional characters. It’s such a universal emotional state that psychological tests (through the use of puppets,
pictures, and videos have even been developed to study empathy in preschool-age children.

HYPOTHESIS

e How binge-watching affect IT professionals?
e What are the factors that motivate binge watching behaviour among IT professionals?

REVIEW OF LITERATURE

Rubenking.B et al. (2018) studied ‘Defining new viewing behaviours: What makes and motivates TV binge-
watching?’ revealed four emergent motivations that contribute to individuals binge watching: (1) anticipation of
what was coming next — facilitated by both content and technology features, (2) management of moods and
excitement/ arousal, (3) procrastination and escapism, (4) social goals — related to both co-viewing, discussing
content with others and identification with characters.

Jolanta Starosta et.al (2021) ‘Anxiety-Depressive Syndrome and Binge-Watching Among Young Adults’ - study
examined the predictive value of anxiety-depressive syndrome in explaining the symptoms of problematic binge-
watching and the tendency to adopt a specific motivation to watch series. Research group consists of 645 Polish
young adults. The State-Trait Anxiety Inventory, Depression Measurement Questionnaire, Viewing Motivation
Scale, and Questionnaire of Excessive Binge-Watching were used in this study. The results of the path analysis
show that anxiety-depressive syndrome and motivation to watch TV series are the significant factors in the
manifestation of all symptoms of problematic binge-watching.There is a significant relation between anxiety-
depressive syndrome and motivation to watch TV series, which especially concerns escape motivation and
motivation to deal with loneliness. Furthermore, motivation to deal with loneliness, escape motivation, and
motivation to spend free time have mediating effect on the relationship between anxiety-depressive syndrome
and problematic binge-watching. This research show that there could be not only normative binge-watching
behavior but also unhealthy and problematic form of this behavior.

Asgher.S and Gohar.l (2022) studied ‘Binge watching on internet television networks & its effects on youth’ the
consumption patterns and effects (physical, psychological and social) of binge watching on youth. Considering
the nature of the study, survey was found to be the most appropriate method for data collection. Data on
consumption patterns and self-perceived physical , psychological and social effects of binge watching on youth
was collected from 500 students of Lahore by applying the purposive sampling technique. SPSS Pearson’s
Product Moment Correlation Coefficient was used to test the hypotheses. The results discovered that youth were
profound to binge watching, especially at night to avoid disturbance and watch back to back episodes without
interruption. The needs which motivate the youth to binge watch included ,companionship, stress-relief, escape
from the tension and worries, avoid negative feelings and to be able to present oneself as updated in peers. The
major effects of binge watching on physical health were disturbed sleeping habits, muscles ache, weight gain and
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weak eyesight. Isolation, depression, absent mindedness during day time and anxiety were main psychological
effects as identified by the results of the study. The most social effect reported was to prefer binge watching over
human relations. The research shows that binge watching may be a fun for the youth, but they are highly addictive
to them, which ultimately causing many physical, psychological and social effects.

Maria Martinez-Serrano et.al (2022) ‘What Do We Mean by Binge-Watching? A Grounded Theory Approach’
- paper analyses the experience of binge-watching users from a qualitative-exploratory approach, based on direct
and indirect techniques that are compared with the existing literature review. The results, analyzed from the
Grounded Theory approach, lead to the identification of two underlying patterns of behavior: planned binge-
watching and unplanned binge-watching. The two patterns differ in background, user experience, and viewing
outcomes.

Mezielis, C. (2021) The Relationship between Loneliness and Binge-watching over time: An Experience
Sampling Study of Video-on-Demand watching behaviour’. This study examines the temporal relationship
between loneliness and binge-watching behaviour by using experience sampling method (ESM). The study
involved 74 participants, who answered daily questionnaires over the course of 15 days using an application called
Ethics on their smartphone. Analyses revealed that loneliness was a significant predictor of binge-watching on
the same day. The findings indicate that participants may have other motivations for watching VoD services than
loneliness due to the very low average scores for loneliness. Also, results suggest that momentary loneliness
predicts more binge-watching, but binge-watching does not predict higher or lower levels of loneliness the next
day.

METHOD
AIM

Aim of the study is to individual’s experiences of Binge Watching and how its link between Procrastination and
lack of motivation in IT professionals from a psychological perspective.

SAMPLING

Purposive Sampling method was used for the study. A total of 20 participants were interviewed. (8 females and
10 males.) aged from 24 — 30 years.

TOOLS

A checklist was provided to the participants to understand their binge-watching behaviour and 20 were selected
for the study. Three semi-structured interviews- one about the time and schedules of binge watching and the other
about motivation to binge watch and procrastination. 20 young individuals were interviewed. A total of 30
Questions were asked.

RESULT AND DISCUSSION

Study examined experiences of Binge watching among IT professionals. Interviews conducted with 20
participants revealed that they enjoy binge watching and not able to control that behaviour as they continuously
switch from one episode to another. A common answer given by IT professionals were they like binge watching
as it helps them to reduce stress at workplace especially when a lot of tasks were assigned for them. Some do
prefer binge watching to get a relief from their past hurts. An interview statement was “I do binge-watch. | am
in to romantic series because it makes me forget about my toxic relationship in the past. It makes me feel good.”

Study found relationship with loneliness and escapism as the participants reported that the shows which they
binge watch make them forget the bitter experiences and to cope with loneliness. Some do not have quality
friendships and they spend their time on Netflix and other OTT platforms. Three participants said that they feel
guilty spending so much time online and they cannot manage time because of binge watching. They find it hard
to control the behaviour and to complete their works on time. Many participants talked about their favourite shows
and how that lure them in to watching those for long hours. Young professionals cancel plans with their friends
so that they can binge-watch their favourite series. This behaviour is mainly seen among females according to
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this study. Participants reported that their sleep patterns are not continuous as they sleep late at night. Many do
not sleep for 7 hours. “I sleep very late as I have to watch my favourite show after work.” Told by a professional.
They seemed to be less concerned about their health and sleep because of their binge-watching behaviour. Some
do not even find it as an unhealthy pattern as it gives them relief and escape from their daily life issues.

CONCLUSION

Binge watching behaviour is affecting IT professionals in different ways. Some do find difficulty in sleeping,
time management, spending time with their friends as they cancel their plans, feel guilty about wasting time, and
some cannot control the behaviour at all. What motivates them to binge-watch is their interest in the show,
loneliness, escapism and gratification, stress at work, past hurts and relationships.

Only 20 individuals were included in the study so that the information collected using semi structured interviews
cannot be generalized. Participants were selected rom near by IT parks in Bangalore.

To control binge watching behaviour, accessibility should be limited. Taking breaks can redirect the thought of
binge watching. Awareness can be provided regarding unhealthy behaviour and how it affects mental health and
physical health. With the hep of a counsellor or psychologist they can replace unhealthy behaviours with the
healthier ones.
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ST R S H Fel STAHEIT 140 I3 F SIET g1 HH HAfGnsh v T&Ar 685
Ao & (69 s & 318 9F ) 3R &b g & dlelem & of @Y 3N A
T & WX T & gl O o g@aaiy-, ¥R, FAET, T - A ARt &
fOT #ATTTST F U T AT ¢ TR A O g9 geR & JOER o § 3R g9
i & MR AT, FAT Ig FANST ARG F 97 F9 USRI g2 F A@ Fl,
AT &1 Feelel &1 HH AT §2 g1, TE Flefel, FAST H1  FHoYdel gl g dh ITg
FOYACN-Flelsl e FEeldl aF dh ITg U2+, 9g X AN TE 6T & Th T F FEd @
& S el Hhellh AT Il & o H fohadhr 3T § 2 0 gfaar & A Far aen -
feem g2

T AE] Yodd WA dF ad: 3R S8l AR T e gl § agi dadr e g
a5 I o1 &1 g8 Auld AR U arer o § % aRg F qedd adiEdahe
TR 37Ty STgT AR T T LT BN & FET SRl WEAI el il & 3R agr fhv e
THAET HH AShel g S1d §1' 319 319 & Jd8T 3R

Ig 3Fd T § o 39 @A T IR 37 AT H Eaarar H Far Tufa gelr anfgul
ST 3TfeehTer & 37TeT deh TG W IR X 37 @ & | 37 Fuga 3 3uerd Sfaaar
HIH F QN 82 FAT SH FHIST 1 SHHT Hdthol Aol TG &2 161, 3TeT o ARAT &1 ey
W3 AR wfgarg 7 S W § [ 9979, th F T T 39T 3 3qUR & 3R
a8l U o T fooT Jravy @Rt & et # S
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Redet, TUAT T U o1 76T & W O 917 Tg § % gAw T & q@d @l 3R
$aY o 9gd I U 19 T€ & & GAM T W @Al S, IS §H FHI & AT
AT Hedl &l $oTd ST ¢ & T§ FHATST, el AR T§ A dGelld ol & S8 W, AR
e 3R A S1fasT & A W §A Ioo] 91 WM gl Hd deh...?

217 T A ol ART Hr A3t FHr RAfA/ShaT g Moha g1 & A W Fg 3R,
ST, THNT IHEL, GHTGRITSN SToidl, iufaeard # g Ride, @1y # gse-goid, HAT 6
Hhfcar 3nfe fawal & SRor AfgenT st off o7, A va ST & el & Shaer aE

I §l 9gd TR 9T gee R g F AW gl o FEAeisl g W T,
AMTRIT gﬁmﬁ FT 1 3O IRTHSTS

SHaeTasT HT I &1 PR s AR MVor & W@ard 3marsa 3ot § ar 39 3meiad -
IRFGT HI AH &ar Sar g1 o - Ff a8 ¥ I AT AR I gATeT gl
HICAGAT deh Toll Sl & 3R FeA/ARR dHgdl & Wl & & Afgel 3R A3t &
ISR T 8T T §ART Faed gl

IfeT 3eT Afgemat & PR F N A IO 3R T9T A gU, FAT WHR & eI’ T
T g Tl IMURR AR B SUA-FFd HEN? FIT HRAT HGUT & g@rr fqu arw
PR FAT dhael oW 70 HRAHR & T & & @ AN AT T T 3o Je[TAT St Hr
qiforer § St 3reT off QU gfaam &t werer =g |

T - JiFT HT G (1) M¥h & v s B 30 AT W Se @ g aoATe
Rufa-a1ifaat W g sreer 3maeTes g1 ARt & 3w 3R geefae T | s
Y gATST 3R TFER 100% FT YT 18T fhaT §1 3R FIs T FT g 30% AT 40%
HRGR A el S ATl e S & ek N & 38 T W ol & dwoe o
ST & 3R W gar & § 6 Afteny Felr off 3@ 3fOER F SR F AUAT dh G e
EURY

"H A ST HRTET A HoTeeT (HYFd T5g) A veh RAE @ Y& e § foraedt formr
g o ' gferr & 98% Yoll WX GBS I Feoll g1 GEW & sRIeX 3MMIH 3R Tsieliicreh Fr
ale # AR 13T gIR a¥ IR o AGEdcHS TASH # T dh I i DT &I
Al qest @l gAfR # Ao W@ g1 (2) I§ o1 IR T g A oo W ogry
TGH HET FAd Jg 91 Tcd § A1 Al Ad §U o &7 ded § fob w7el f@em
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ARATT TSI ST Tohdl g I’ STATd, fhdell AR &I STar &1 ar o W|i ¢ 2 3R &=
Ig GOV THATST ST &l 8! 39 & I30 3R IR & GV 'FAlTOhR GRiaT R o &
far & 3R 38% 48 W Feam A Jor &1 I AGRAF AR RNF Farfaca & fow &
¥ faare AHS FFEY ((§SIT ) F 9gd WT FAS F B TS &

39 TF T AR qEI fF Tl & AT wE e § o § 98 € 3PN aar
ol ST foh ST g1 aTell § o UIecdT & &9 # Hickel | Toll ey dgL 3T a1$ ar ‘aer
H SEURS ¢l g Tl H UG &Ra 1 Sled EIHT AHh Hgdl ol & HiFd| ¢ a
SIS g1 IS, A WISt 93 A S ardl & APl Toll Tl ol IS o ‘RAGT - g8 e
FAT HEN O FH FHA Q@ ar ardr @ Alad| M @ 997 g 7S qmdr F an, A 3aR
AT T Fcled GU & g 3T 937 997 STl ¥ Hidd| AT Y faw eX i &l Fofeng, T -
AT FoIh], Tdleil I ¢dl g, AT - WIAAT - T 3R 8 39 YR & & @r
gRoT F & AfFd| 9fd, O, WeE 36 TSR G487 g aial T qar 7 AfFd [ 34 30 gl
AT I Gfad e Bt 2

"dY FleT 1 FiATREaar & fow deerfar, ddea, Afaewndr, #dier iR sas v & 3
W qUT EQIfAcT UT AT §AC [WAT GIY T RA G § E HIARIER T HRA
FAYUNOT T Y 3mem oy AR 3mehh & 787 afesn 3melr ARy 3 3mer Seaw &1 & R
T HIR @Y $3a7("(3) aledl, 3R 39 o1 3fFadl &7 Ierd FHASH ol gl T &
gy fohcter o 3R FRT g3m ol &1 ar ereq 2RWE  HRAY dauRom - fAfedfEar A
39 ¢eg T AT § ‘AcadHET T ARRTSH & gl ¥ Foaiad g 3R Th S 9 e
Ul H el AT § S ‘NTYRUT ‘Teh oTH IT oidel gl gl 3T g Hhr faag & ar
farg am &1 Epfd, deeil B 9fd S Fulr o= &t Bl @R sl H g8 ;R e &
|

‘Targ A% & & v & @Fw B, v & fav 7@ 3 AR & FeEh gauE &
HRUT & FATST H AU FER W ARAGR 3R Flollel AR Bol-Fol @1 gl FAcdold
fare wear 7 € gev & ‘wufr g3 faarg dE e @ Y 9% U awd § | SO
ST & ATETA § Yot IR Yol & IMUR G Toreal, THe, FAN, FFdia, Rem AR
FITT-TIEAT HI FAl T Fheall § | A, HREG-HIfA, WWR, Afderdr, e 3R ===
ffeuia @ g@si & & S gl gﬁanmaﬁ-%?ﬁﬁzmmyl ‘HOT AT U ol
FA TAC S arel dF G G Fh, Al Fodor & AH W G 3GRAE!-
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QURAE AHT & s &ar g1 Alser faue-wfaurs-aes Afgenst 1 Feph geam
FH T §, dfhd, dea 3Rk NfET e &=ar § | Fwace kg & 3chfza &=
b FrEATSR-aTfde- depiash gfhar # Gelardy FHATST Flfa  gRAR HI R sTAATT
FAT @I 8 | vH fAw @r (LAW) &7 3rel 3 & § “of 3 gAer| a1 geeeeh
3iftrshrer thaell T IMURSA ar et & & S #Hal & fav heT #R 3RAT & fow
Wﬁaﬁmwm‘g@% 1(4) TET W AT & Flefell TAURT Aq &
39T R €l W el H osHe 3 g Wod A1 R & v egme aRfeufa
AT ' 388 TS BT § fb T W FeE WA S, 3§ W ARSR el Sy
3efehel IRTEUTT TFHR & a8 Bl HleA § FHAT FAUN ?

“ ‘FTeIddIg &3 AW oifdhed ‘a1 X A H AT g | Afgerr 3meor fQdgs-
T & Al UE g IFelcdR AR g @ AfgEd seera Rer - WAL, ade e
SN | AT AT - FellchNET T Gl &7 .. Flefel e L FE? FA?.AHANSS A
LA AR Gfgdr SaArier 31 A8 LY A8l [gEfeRdeTar LAY WS
969 8 | T A Yoded dF qadr ...QEer | GivAdr, Wead, SEn, Jear. e H T,
SR # fafray .1 U, wusr 3R #Aer.. 9Rar AT, g7 @, AR ar... 9 8T
affw | SAEEar AFA0r # 3ege - A FE W FAGIer | A wifed (R, e,
TTd)... R Al deut & far Ry sEdAT w1 S, 107, A, HATR S g,
AR #eg faurar '(5) 3uderd @l fawg dhael 3R &1 Hrg W FGH0T H@T, g A
SAEEIT R fAATOT AT AR a7 A G F A, AEN, 3MMele HN GEG Tl |
“GiREH 1 SIAETE (2]€0-2R00) TaTE & &6 Al wifed T dar as &, & JiFa &
9T §o7 Uig | 987 e amfodt @ o ‘Tsw d% Fr AET A ARy U OSNSIEr
Aded, Al A Ugel § AHUF HeGr AR 3w wrag # @Apar | &1 77 S5 F: R
IR Ao dEaAeT FT AT | Th RE TEAT I AT &g & T TaET - Alfolsd
I Y SEISET FafAat & 515 S F AU AvA-3eTT A AR HeAe H aeg A
deell ST T &, IR gF NG W # I, AL, Fg-o9¢ I 5gof & v g afeat @i
s Afae wfer, dayfar ik ofdgar & w3 @aw @ § 17(6) Soe, e aF T8
APl TSIweT 81 i § a8 ? ST shdel Ueh &1 97 (FN) W& 39 ISR =l T § 3R
3l e e @ ¥ |

g & 3uh wfasy w1 UG FEN | 38 gg A8 e § TR Afsar ar
Stiaet, YT a1 IENfST T SHAT FS Aol F Fhel & FA Tg T S fopelr
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M@ & QT TP A I A § S Fo &I &K el H7 IRR & | TgT IS vy
AR AT ¢ 3R a7 FIs Afard § | 3@ ar sTAET, ey ar 38T |
e 7=y gt -

1) = AT & FET AT FOEF - RFG I AR AR FHses,
HUTCH/RTTH TIEH - UT. FHT YOG IR Toig T, aTufl UbreH, 7 feeeh

(2) & FiFd &1 qUar -HATT FURlRT - IRTdG S, FUCHEEIS HUGH - Ul
FHT TG 3R Toig AT, Y TRea 93, aroft yeprer, Toft et

@) ‘& giaa &1 guar -3 guefhy - 3RMde Sid, ducH/Agrs dues - .
FHT TG 3R Toig AT, Y TRem 93, aroft yeprer, it et

(4) & a1 quar 3T FuUEihT - 3RTdE Sidl, HUGH/AgIT HuGs - 9.
FHHCT TG 3R Toig oA, Y T QR 107 YepTe, Tt faeett

(5) & giaa &1 guar -3 guefhy - 3RMHe Sid, duch/ags dues - 9.
HET TG AR Tole AT, T TSAT 23, AT0lt YR, =t feeett
T JiFd &1 G -3 FUEfhy - 3RTAE ST, HUIGH/ARIS HUGh - . HHcl
yaTe 3R Tele T, IF BT R, JTof U, Tt et
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fEst arfgeer o woft roraf

(ST =aTer : AT UR)

Dr.H.R.PUTTANNA
Associate Professor & Head of Hindi Department
St. Anne's Degree College for Women, #23, Cambridge Road, Halasuru, Bengaluru 08

T FAT -

IR vl wifew & snfedrel ¥ o O a6 A & Wiy gite @7 wean oar=wil,
YT, B, Sfadl # fefdl 8 | TS U ! Sl 8 2 | 39 AR § wie foifd &7 Afdspr
B T4 9 GY 7 GY @ & ©T H Al & a7 FAN B G wfafdfad 89 o | g | AT
Y SA e e o0 O f5 98 dad | AT 96 AT o | W9 39 B TER AR FER g3
T4 Y e Tq—9 fIaRuRIeT & o) 97 @ e AR fomnT & ofex g9 @i | 94 f&T
ARI-g%Y & TRIRE 9 A A0 o Ry WIF-9F ¥ I 3R 7E o | 99 Al § ddw A
TP N TP WRh §TH% T S+1d RN W< 6l & | W/ 918 H AR < H ARAYT BT 98 Il
TG T T | GX—5X § oI 3M% SN & forg <o fagel o s o=+ & | 79 ¥ gferem™
# Al SAR 9eld B T | §B o9 o, BB Yod GER, FY Wl el eIl o 98 B o, 918 H
BB il GERAT 7 98 el YR | @ © 9 TN & A S SR Ferd gl g€ dgd Aranid el
& et deb TR TG, IRING, e, JHias, To-ifas IR Aidias fGar! 4 g0 wWaa
Sa U &3 § 9%l ¥l & | Wad 04 R Wad & 916, W AT Wedll Wad A PR Jad
FTET g1 Al & 98 AN ¥ | 3HH HeW 981 81 AN SRedIv B | ARdIY 9, AR AR
gfte Y BT TF Yo WG WL WAIS 98 ddel Uh q¥g 97 TE & |

‘3R < o e #e @, Aet 4 99 IR fear

TSt A g9 O X6, IAH &6 FT A BEl

diRa & R e I ga AR Ffere P,

O (S Swd—ud) @ 98 A & AR IqHT A e Fer @

Qredt, # HE ger A7 b ‘Y U A € W W UP 9F € (P AN €, TP AS BN
3117 [T WY &), Ue S dea o . <. ) AW ¥ 987 ufig 2 1 W9 o {50 A &
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MET AR ol @ 9% e e 9, TRA OF @Y AR S A o @ | RS @
ARG AR S & 2 19 fpeen AR ganr & | dib & AT T8 MRS B HPIA € | Ry
ARG B AT FR | ARBT B TP B ram—R s wepla ®1 3 95a W@ € | IRem
T WY B U 2 f o IS B A1 B 48 1 Sl &1 PR g9 wfteed o1 weRie Afsar J
T O 98 A7a 31 Reafy g 7 @1 S0 81 ot @ SR Sue e iR fFEfar $ e
PR T USell B |

TE IAH W 1 A B Refy 2| Ror A g2 oy B Mefed @ Ak 78 9
B R AR W A T H B B! SR BE IS, 96, T AT B o Tsfedl B HY AR
WY A1 SR FE R O ¥ A S T & b B ¥ day 9% SY 0 & Ty o 99 Ell 3
R Y 9 T6 WM B O T vEd ¥ | e I g vEe did Ay I8 38 27 $exie / Hidisd
& Wy S 28 ) SR Bl Te—v=) a6 @ TS e €| 39 yeR 3 Rafd 7 @ e
W P TSP 99 THd) 87 et @) ARReemed o O SR, HETeE, JFER, e,
Teard, saeeR, BT YoR, R afier), a9 a1 IRE SPeR, anfe Y\l B 3R W
YT T 75 GE & € | oI B (75 qY) Arace, @) 3R Sl AT g
4 Bl g 2| 3 ARG @ O BIa) WA BRa § e aRafa 1Y g § & e fe
TN 5 T Rl & e WS St 9y 9ga el ol € |

s fReg & e SR HerRG # «ff Rt @ 3 ave @) e Rafd R E
WeBTST AT & | e, SYU, e, ey, Here), i anfy ee Ui oo +f) 9gd wifdd ed
& WY UITH G @ 91 39 9l Uil @Y uread &1 w9 fadn T iy o o 99 @l ;R
R B PEA VARV ¥ F6 AEMRG 8, FE @ U Had TG, TF AR JREY 9l & 91Dl |9
3R ff wuTeT & ® |

IR i 3R B AAF, FAAS TAT IT=itods RATT—T & IR H DI STef?l ol d8f
R g5 A Refd fRxars <t € | i qRiaeres B e fawary &1 ot ge+ w18l qa |
HB TSR # R 98 AMAd &Y | ¥ge Al § 1 40l 981 TR &1 Aferd ToF S T6l W 39T
BN FSTdT TBdT | TOT a0 AHR—daT dad TP AHRal 3 foarg <ar 8 1 100%
Afgerrsli # 30% AR TWHR AN Bl W& 8 °l qfH 70% B wfeemei Ry ot f 1 g
2| rir &3 @7 By T &3 § ff S 9o TR R | R 9§ R D Hifd @7 | 59 HOR
e anffe Rufy § Wqof wu @ i g8 81

TE IR W B AAR—TAUR, W e S B I 98 E < | W wreal § Bar
T AT 98 IOF AN B BROT| FH-FA i B 78 AR AR - S B <l dEa,
TRRe R THRE w7 § IH W JIATER &A1 o &1 8 | $EF Uer o, B ¥ g&f, qrex fafe.
. e Qe A-Refd B W | R ¥ e gi-H, Hien, 696, aR-faar, <), i,
TE, T S go— 9 TRl & JAT | e I (HErieH Thed) 3 od § | 98 S aex fAod
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2 9% R ¥, are ol Aiw weh @ aeg @ BU A S § | e W IR 48 | 5 T
T R R W & S B b, daet qov o g@ g & R & aarn g |
P B I ARk & 2| 98 7o B FoYAS £ S 9T TR W A FE 8] AR
ARG Tl dre & o B B w SfieR G @ it § IR FEe] PIg aIeR A I
A 98 a2 el €9 Wl £ 98 ff ol @ Al B SR | HRYT 98 qA fAgereie
HEIGT ® | T8l R AT HHI HT AT go B B €
ITBHR A W H G B
IAGT AUAT HAHEI
U W e W AT B AR
IR AT vt 9 9, |ed
Rt B aw aH @1 W@ forg
R B e A by (@
AT T THA & AU BT Y & fb &R W8 W E - $ ol 3@ 8 | JBN H
@ TE | R DS SN Grexdl B U BN GIRRS @D qo A g H 37 e ¥ |
3T Hell R Wit & 1 Al 3R argelier &7 3R & e & T B | & T8 W Dadl oidrg
R ¥ 9 VIR W B B YT 2| ATl W BT HRIER FAfed Heal @ | Fews, i,
TTed, fAmdl, FEHGR, T e @ g ervelidar 919 & @F &9 wE 2| a9 sy &
Asfbat fre o A off & 43
-8 B 9 BT AT AT T TR © | AT I TB FeAdR AT B AR FY AT Al 5
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