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Model for predicting academic stress among
students of technical education in India
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ABSTRACT- The purpose of this paper is to examine the mental stress among the students studying in higher
education at the college level, especially those who are taking technical education in India. Also, the paper will
identify the factors that affect the mental condition of students who have just taken admission from traditional
school education to technical education in college or university. Data from 2500 students studying at graduation
level in various technical education colleges and universities in northern India, has been collected using a
structured questionnaire through online and offline channels. An ensemble prediction model to know the stress level
of technical students has been proposed using the Machine learning technique. The findings of the study revealed
that the main factors which influence the mental stress and depression in the students who are new to technical
education are heavy workload, lack of support of family and friends, attendance pressure, cooperation with
teachers, placement and lack of extra-curricular activities. This study is an effort to analyse the stress level of the
students at the early stage so that different types of precautions can be taken by their parents, teachers, friends,
college management, etc. to help them in managing their depression, stress, and anxiety. This is the first study as
per the literature that explores the stress of students enrolled in technical education in India. The study identifies
various factors that are of concern and that affect the stress level in students.

Keywords--Mental stress, Technical education, Depression, Anxiety, Machine Learning

I.  INTRODUCTION

Stress is an inevitable part of life. It effects every range of people with no concern to age, gender, social or
educational status (Marthoenis et al., 2018). Now a days, students’ mental health of any standard has become a
serious issue all over the world. Various kinds of studies and researches are being conducted for this regard (Lei et
al., 2007; Zhao et al., 2009; China Youth Social Service Centre, 2008).Stress is not always negative as sometimes it
is required to be successful or to maintain a proper motivation in life and work. A lot depends on stressor how he or
she takes it (Nandamuri et al., 2007). But generally it has been seen that it becomes negative factor if the individual
fails to cope up with it. Verma et al., 1990 referred that academic stress leads to the mental stress and which arises
generally due to the academic failure. The stress, be it of any type, can create various problems in youngsters, such
as — depression, anxiety, health problems-physical as well as mental. In fact, if not managed properly then it may
lead to social acts also (Field at al., 2001; Anderman, 2002; Ang et al., 2006; Bjorkman, 2007). Some studies done
by researchers of various countries (Ang et al., 2007; Crystal et al., 1994; Deb et al., 2011; Lee and Larson, 2000;
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Lei et al., 2007; Zhao et al., 2009; Mitra et al., 2011) indicate that the students of Asian countries such as Japan,
China, India, Korea etc. feel more stress in academics in comparison to western countries. This difference can be
influenced by many factors such as demographic conditions, education system of countries, cultural values or
socioeconomic variables etc. (Bossy, 2000; Ang et al.,2006; Lin et al., 1995; Lu, 2008). Bataineh, (2013) conducted
a study related to academic stressamongst students in King Saud University. The main factors identified for stress
among students in the study were, short time to study, overload of assignments, exam load, no interest in the chosen
stream, high pressure and expectations from family. Further, the situation of student stress is also not good in India.
In a study done by Arun et al, 2009 in Chandigarh, India, found that out of 2,402 students, approximate 46% were
suffering with psychological disorders and approximate 6% cases were reported as those who had made suicidal
attempts. Similar type of situation was found in students studying for higher education after completion of school
education. A study done by Waghachavareet al, 2013 on medical students in India found various factors that affect
the stress level among medical students. These factors were life style, change in environment and method of study,
academics, environmental and social factor etc. They observed that among all the sampled students, approximate
73% were found stressed.The changes in life style, college atmosphere, study pressure, career pressure, and
different pattern of teaching, increase work load, hostel life etc. could be various reasons for the development of
mental stress. Generally above factors are the situations which bring prompt changes in the life of a student. Slowly
the effect of these factors become critical in their mind and start causing stress (Towbes et al., 1996). Also the
increase stress level starts damaging their health and mental peace. There are various cases where students commit
suicide or start taking drugs (Ghaderi et al., 2015). Deb et al., 2011 did a study to identify that one of the common
cause of stress among students in India is the pressure of expectations of performing well in examson students by
their parents. The authors also inferred that sometime theses expectations varied with gender also i.e. different level
of expectations from a maleandfemale child.A study was done by Deb et al., 2014 on students of secondary
education in Kolkata to examine the academic stress. The authors have taken student data from five schools from
Kolkata studying in 10" and 12" standard. Study reveals that 35 to 37% students reported stressed due to exam
anxiety and academics. The stress becomeshigher on students when they move up from their traditional education
i.e. school and go for the technical education (Waghachavare et al, 2013). Thawabieh et al., 2012 did a study on
college students and found that students feels different type of pressures such as educational, social, psychological
an environmental in new college and atmosphere. This happens due to the huge difference in the education system
and teaching methodology of technical college. One more factor that they identified was relation between teacher
and students and even among students themselves (Kitzrow, 2003; Marthoenis et al., 2018).For understanding the
important factors creating stress in students of technical education, there is a need of fresh study to analyse these
factors. This study is an effort to analyse the stress level of the students at the early stage, so that different type of

precautions can be taken by their parents, teachers, friends, college management etc.
1. METHOD AND MATERIALS

Dataset
This study collected data from 2500 student participants studying in different private universities and technical

colleges from northern India. Out of 2500, only 2029students filled the questionnaires complete in all respects and
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same were used for further data analysis purpose. Amongst those whose responses for selected for final data
analysis, 1349 were males and 680 were females. All the participants’ age ranged between 18 to 23 years.All the
students were from engineering students studying in first, second, third and fourth year. The data was collected
using online as well as offline questionnaire through open and close interviews. Initially a structured questionnaire
was prepared with 21 features, such as information aboutdemographicdetails, geographicalconditionsrelated with
whether, their health, surroundings etc. Support details and work details information such as lack of support from
friends, attendance pressure, placement pressure etc.A pilot testing of questionnaire was done by taking a sample of
50 students. These 50 students were not included in the final sample. Out of 21 variables finally only 17 features
were included in the final questionnaire to avoid duplication and ambiguity. There were two sections of the final
guestionnaire. Section -1 was about capturing Demographic details such as age, gender, family income etc., section
-2 was about questions based on seven-point (strongly disagree, disagree, somewhat disagree, neutral, somewhat
agree, agree, strongly agree) Likert scale such as “You feel more work load of academics in technical education?”,
“You have chosen this field by choice of force?”, “You have attendance pressure ?” etc. Section-3 contained
questions related with extra-curricular activities, placement pressure etc. (Deb et al., 2014).

I11.  DATA ANALYSIS

Data analysis was performed using mean ratings on all 16 variables that were captured using likert scale. For
this, all variables were checked for mean differences across two groups of gender and four groups of study year.
The differences were checked for statistical significance using one-way Anovatest.The results of mean differences

across gender and year are shown in Table-I.

Table 1:Mean differences across gender and year

Gender Cons
Lack | tant Take
Lac | Lac of press n
Hea | kof | kof | supp | ure admi
vy |supp | sup | ort to My ssion
wor | ort | por | from | main | ow force
kloa | from | t class | taina | n High fully
din | facu | fro | mate | fixed | hea | Ho paren | Soci | Fina not
class | Ity m | sand | atten | Ith | me | Exami tal al | ncial by
roo | mem | par | frien | danc | issu | sick | nation | expect | Anx | Bur | Place | choic
ms | bers | ents ds e es | ness | Stress | ations | iety | den | ment e
Fe |M | 599 | 405|552 | 4.047 | 5370 | 51| 470 | 5.0324 | 41294 | 5.27 | 553 | 4.785 | 4.161
mal | ea 12 15| 35 1 6| 794 | 00 50 68 3 8
e n
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N 680 | 680 | 680 680 680 | 680 | 680 680 680 | 680 | 680 | 680 | 680
S 671 194 |1.07| 1764 | 1.324 | 12| 1.65| 1.6856 | 1.7969 | 1.27 | 1.28 | 1.667 | 1.803
D 26 | 520 | 975 69 19 | 471 | 811 4 9| 948 952 79 37
5
Ma | M 587 | 383|371 | 3.707 | 5441 | 39| 480 | 52016 | 5.3884 | 5.15 | 5.39 | 4.716 | 5.155
le ea 69 99 53 9 1| 852 50 12 51 1 7
N 1349 | 1349 | 134 | 1349 | 1349 | 134 | 134 1349 1349 | 134 | 1349 | 1349 | 1349
9 9 9 9
S 674 | 181|187 | 1834 | 1.305| 1.7 | 153 | 1.6525| 1.0571 | 1.29 | 1.38 | 1.621 | 1.348
D 66 | 557 | 453 98 82| 520 | 102 2 4] 858 | 731 96 51
0
Tot | M 591 | 391|432 | 3.821 | 5417 | 43| 4.76 | 51449 | 49665 | 5.19 | 5.44 | 4.739 | 4.822
al ea 52 08 13 6 4| 854 98 27 26 3 6
N 2029 | 2029 | 202 | 2029 | 2029 | 202 | 202 2029 2029 | 202 | 2029 | 2029 | 2029
9 9 9 9
S .675| 186 | 185| 1818 | 1.312| 1.6 | 1.57 | 1.6652 | 1.4755 | 1.29 | 1.35| 1.637 | 1.586
D 52| 222| 873 36 10 | 967 | 513 0 9| 322 | 666 38 76
6
Current Cons
Year Lack | tant Take
Lac | Lac of press n
Hea | kof | kof | supp | ure admi
vy | supp | sup | ort to My ssion
wor | ort | por | from | main | ow force
kloa | from | t class | taina | n High fully
din | facu | fro | mate | fixed | hea | Ho paren | Soci | Fina not
class | Ity m | sand | atten | Ith | me | Exami tal al | ncial by
roo | mem | par | frien | danc | issu | sick | nation | expect | Anx | Bur | Place | choic
ms | bers | ents ds e es | ness | Stress | ations | iety | den | ment e
Firs | M 588 | 3.89 | 427 | 3.824 | 5382 | 43| 536 | 52161 | 4.9421 | 5.22 | 557 | 4.241 | 4.961
t ea 98 69 26 9 8| 898 30 18 49 5 9
yea | n
r N 708 | 708 | 708 708 708 | 708 | 708 708 708 | 708 708 708 708
S 670 | 184|183 | 1.791| 1304 | 16| 1.07| 1.6323 | 1.4373 | 1.28 | 1.10 | 1.715 | 1.508
D 04 | 532 | 337 97 58 | 728 | 413 9 4] 432 | 613 10 10
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2
Sec | M 592 | 397|427 | 3.840 | 5407 | 4.2 | 543 | 52149 | 5.0475 | 5.17 | 5.45 | 4.169 | 5.016
ond | ea 98 52 69 9 0| 975 60 98 04 4 5
Ye |n
ar N 484 | 484 | 484 484 484 | 484 | 484 484 484 | 484 | 484 484 484
S | 671 1.86[ 186 | 1.870 | 1.344 | 1.7 | 1.01 | 1.6136 | 1.4602 | 1.30 | 1.20 | 1.794 | 1.434
D 22| 817 | 551 97 27 | 321 | 848 4 4| 246 | 541 92 47
4
Thi | M 598 | 390|452 | 3.751 | 5467 | 45| 3.80 | 51095 | 48504 | 5.27 | 5.25 | 5.576 | 4.507
rd |ea 18 15| 19 8 2| 401 | 29 37 91 6 3
Ye |n
ar N 274 | 274 | 274 274 274 | 274 | 274 274 274 | 274 | 274 274 274
S 702 | 190|191 | 1814 | 1.367 | 1.6 | 1.73 | 1.6845 | 1.5345 | 1.28 | 1.62 | 1.067 | 1.705
D 97 | 463 | 425 80 07 | 104 | 665 7 41 740 | 693 14 93
7
Fou | M 590 | 3.87 | 432 | 3.834 | 5445 | 43| 392 | 50124 | 49840 | 5.12 | 5.35| 5.447 | 4.634
rth | ea 23 74 33 8 8| 801 18 79 88 6 1
Ye |n
a | N 563 | 563 | 563 563 563 | 563 | 563 563 563 | 563 | 563 563 | 563
S 671 | 186 | 185| 1.811 | 1.267 | 1.7 | 177 | 1.7345| 15061 | 1.29 | 158 | 1.102 | 1.703
D 78| 108 | 563 21 65 | 354 | 295 7 3| 932 | 817 57 37
7
Tot | M 591 | 391|432 | 3821 | 5417 | 43| 476 | 51449 | 49665 | 5.19 | 5.44 | 4739 | 4.822
al ea 52 08 13 6 4| 854 98 27 26 3 6
N 2029 | 2029 | 202 | 2029 | 2029 | 202 | 202 2029 2029 | 202 | 2029 | 2029 | 2029
9 9 9 9
S .675| 186 |185| 1.818 | 1.312 | 1.6 | 1.57 | 1.6652 | 1.4755 | 1.29 | 1.35| 1.637 | 1.586
D 52| 222 | 873 36 10 | 967 | 513 0 9| 322 | 666 38 76
6

The first comparison according to gender in table-1 depicts that the main factors which influence the stress in
female students are lack of faculty support, lack of parent support and health issues. Whereas male students are
more stressed due to parent expectations and forceful admission in the course. Apart from these parameters, the
heavy work load, exam stress, social anxiety, financial burden and attendance pressure are the factors which affects

both genders. In the second group, the comparison has been done according to year wise students and variables such
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as the home sickness appears to have been affecting more to first and second year students as compared to third &
fourth year student. Also, placement is the factor which created more stress in third year and fourth year students as
compared to 1% and 2™ year students.

Table —Il exhibits the results ofthe Fisher’s exact test to check any statistically significant relationship between
stress and gender, stress and student’s study year and stress and extra-curricular activities. From the Table-11 it is
very much clear that stress level in male is more in comparison to females. The percentage of male students who are
feeling stress is 80.73% while females are 76.47%. In the second comparison the stress level is more in first year
(95.20%) and in second year (95.04%) in comparison to third year and fourth year students. In the third comparison
the students who participates in extra-curricular activities (74.74%) are less stressed in comparison to who do not
participate (90.91%).

Table 2:Stress percentage of students according to gender and study year

stress exist
Not
Stressed Stressed Total
Female | Count 160 520 680
Gender % within Gender 23.53 76.47 100.00
Male Count 260 1089 1349
% within Gender 19.27 80.73 100.00
Total Count 420 1609 2029
% within Gender 20.70 79.30 100.00
stress exist
Not
Stressed Stressed Total
First Count 34 674 708
year % within Current Year 4.80 95.20 100.00
Second | Count 24 460 484
Current Year Year % within Current Year 4.96 95.04 100.00
Third Count 117 157 274
Year % within Current Year 42.70 57.30 100.00
Fourth | Count 245 318 563
Year % within Current Year 43.52 56.48 100.00
Total Count 420 1609 2029
% within Current Year 20.70 79.30 100.00
stress exist
Not Stressed Total
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Stressed

No Count 52 520 572
% within Participate in 9.09 90.91 100.00

Participate in Extracurricular
Extracurricular | Yes Count 368 1089 1457
% within Participate in 25.26 74.74 100.00

Extracurricular
Total Count 420 1609 2029
% within Participate in 20.70 79.30 100.00

Extracurricular

IV. PROPOSED MODEL

The study usesensemble machine learning model for processing dataset and create predictions. Ensemble is a
technique which is used to combine a different set of individual machine learning models together to make the
single and better model on the strength and prediction power (Zhang et al., 2012). It is also used to improvise the
results by decreasing the errors that can occur in simple and single machine learning models such as bias error
called as under-fit and variance called as over-fit (Dietterich, 2000). The error occurred in the model can be
represented as Eq.1
Error(x) = Bias2 + Variance + Irreducible errors 1)

The block diagram of proposed system is shown in Fig. 1. To make the dataset better and handle all missing
values, cleaning and refining ondataset has been done. For making dataset dimensions in the form of features some
features have been created by merging similar kinds of features in same category. The model created is based on the
voting technique and uses five models which includes - Logistic Regression, Support Vector Machine (SVM), K -

Nearest Neighbour (KNN), Decision Tree and Random Forest.

Logistic
Regression

SVM
(Linear
Kernel)

Cleaning Creating of new Ensemble Performance
and ——1 feaures by merging Model Metrics

Refining similar \ kNN

Decision
Tree

Random
Forest

Figure 1: Block Diagram of the proposed ensemble model
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V. RESULTS

Experimental Setup

The Simulation of the model has been done using python on PyCharm 2016.3.6 IDE in a workstation with Intel
coreTM i3 3.2 GHz processor with 8GB RAM. The proposed model has beenapplied on the dataset of
2029studentsstored in the form of a csv file. The main purpose ofdeveloping and testing of a proposed model was to
predict the stress level of the students coming for the technical education after completion of schooling. For the
experiment the dataset has beensplit into two parts - training data and testing data. 80% of data has been used for
thetraining of the model and the remaining 20% used for testing of the model. For the prediction one target variable
has been created called as output variable. Which contains a value 0 or 1. The value 0 and 1 has been decided on the
basis of stress range between 0 t010. Under stress level 5 the target will have 0 else the target value will be 1. Fig. 2

shows the plot of target variable created in the dataset.

o 1

Figure 2 :Plot of target variable for representing stress level.

Performance measures

The two performance measures have been used for the evaluation of the proposed model accuracy and Area
under the curve of Receive Operating Characteristics (AUC-ROC) (Verma et al., 2019).

e  Accuracy

When the sum of True positive and false negative is divided by total input sample then it is called as accuracy
shown in Eq. 2.

True Positive +False Negative

Accuracy =
y Total number of prediction made

When the model is predicting case/s to be true and the actual value is also true, then these cases comes under the
category of True Positives. While if the model is predicting cases false but actual output is true then these cases

comes under the category of False Negative. The Accuracy of the proposed model after the evaluation is shown in
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Table I1l. From the table-I1l, it can be depicted that the as an individual model the Random Forest model has given

best accuracy as 89.78%. While the proposed ensemble model has improvise accuracy a little bit i.e. 90.10%.

Table 3:Accuracy of individual Models and Proposed Ensemble Model

Sno Model Accuracy
1 Logistic Regression 60.1%

2 SVM 87.85%

3 kNN 68.66%

4 Decision Tree 89.12%

5 Random Forest 89.78%

6 Proposed Ensemble Model 90.10%

e AUC-ROC Curve
AUC-ROC curve is the most widely used metrics used for classification problem evaluation. It is a plot between
False Positive Rate (FPR) and True Positive Rate (TPR), where FPR and TPR are calculated using Eq.3 and Eq.4.

False Positive

FPR =

False Positive +True Negative

True Positive

TPR =

False Negative +True Positive

Figure-111 shows the AUC-ROC curve of the individual models and the ensemble model.

DISCUSSION AND IMPLICATIONS OF STUDY

From this study a large number of students found that they felt stressed because of various factors such as lack
of parent support, faculty support, work load etc. According to gender wise comparative study the female stress
factors were found to be lack of faculty support, lack of parent support, health issues and male students were found
to be more stressed due to parent expectations and forceful admission in the course. Work load stress is common
factor for both the genders. The study findings also says that when student comes in first year after completion of
school, he or she feels more stress (95.20%), may be due to several type of changes such as academic environment,
study pattern, change in friends etc. that happen around him or her. This stress gets reduce slowly as he or she
passes the years of engineering. But the study also finds that the stress also increase little bit in fourth year because
of placement and other things which can affect their future after completion of degree. Apart from this the study
highlighted one more factor i.e. extra-curricular activities as key influencer of stress. The students who participate in
extra-curricular activities (74.74%) are less stressed in comparison to those who do not participate (90.91%).This
study identifies and adds some more factors to literature of stress related to students of technical education, which
were not identified in other academic stress related studies (Lee et al., 2000; Lei et al., 2007; Sun 2011; Zhao et al.,
2009, Deb et al., 2014). The studies in literature also reported that parental expectations is one of the reason for

academic stress in school level (Deb et al., 2011, Deb et al., 2014, Lei et al., 2007). In India, generally in middle
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class, parents economic and social pressure is more in comparison to upper class or lower class. These parents
always have challenge to protect their social position in the society (Ganguly et al., 2009). The present study also
found the same thing but more in male students in comparison to females. The main reason behind this may be the
gender biasness in India. One of the major factor in female student stress is lack of support of their parents. Female
students feel pressure and stress because in India their parents do not support them whole heartedly. Further, the
study also reveals that if the students participate in extra-curricular activities such as dance, sports, etc., they feel
less stress in comparison to those who do not participate. The percentage varies from approximate 74% to 90%. In
the present study the main factors that contributes in the stress of technical education students are lack of support of
parents (female), health issues (female), parents expectations (male), home sickness, anxiety, work load (first year
and second year students), placement pressure (fourth year students) etc. The study found that extra-curricular
activity is one of the contributor to make students de-stressed.

The study has a lot of important findings for those who manage or handle affairs of the technical colleges and
universities. The findings clearly lists important factors that students of technical educations face in present
scenario. These findings are in line with earlier studies (Sedlak, 1993). Further, this study contributes uniquely by
proposing a machine learning ensemble model for predicting stress amongst students enrolled in technical
education. So, teachers and management utilize this model to identify students who are stressed, which otherwise
would be not visible, and take proper measures to improvise the condition of the student. They can talk to parents,
they can recruit psychiatrist as student counsellor (Bhatnagar, 1997). They can inform to the faculty about the

problems of the students. Apart from this college authorities can organize stress reliving workshops.

ROC curve

1.0

0.8 1

0.6

True positive rate

0.4

0.2
— knn
- random forest
Pis logistic
[ Decision Tree
L — SVM

0.0 1 —— ensemble

T T T T T T
Q.0 0.2 0.4 0.6 0.8 10
False positive rate

Figure 3: Plot of AUC-ROC Curve.
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CONCLUSION AND FUTURE SCOPE

As per this study, more than 74% of the students experienced stress. The stress factors are of different type with
different levels of student. Such as, female students stress factors are different from that of male. Lack of support of
parents & health issues cause more stress in female students than male students whereas parental expectations and
forced admission to a program are more prominent stress factors amongst male students. However, there are some
factors that are general or common to both i.e. males and females, such as attendance pressure, heavy work load etc.
The study also proposed an ensemble machine learning model to predict if a student is facing stress level or not. The
model is based on the voting method and consists with five primary models -logistic regression, kNN, SVM,
decision tree and random forest. The prediction accuracy of the model is approximate 90.10%.

Given the large number of technical college and university in India, the study has taken only private colleges
and universities. Therefore, caution is required to be used when it is required to generalize the findings. May be if
the Government colleges and Universities will be included, some more and different factors may emerge related to
stress. Further, to validate the findings of the current study a psychological study is required to be included. Which
can identify the stress and level of stress medically. On factor can be included in the questionnaire which can
identify the educational standard of parents, place from where student belong (rural or urban) etc. More work can be
done to improve the accuracy of the proposed prediction model by including some more feature leading to stress in

future.
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