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ABSTRACT

Due to the widespread use of smartphones and growing reliance on them for both personal
and academic purposes, smartphone addiction has become a significant problem among post-
graduate students in recent times. Thus, the present study aims to compare the difference
between PG students of Purulia district of West Bengal regarding the present condition of
different dimensions of smartphone addiction like daily-life disturbances, positive
anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance taking
together as a branch in regard to gender and location. It is a Descriptive research following
survey type study. The population of this study encompasses all the PG students studying in
Purulia district of West Bengal. A sum of 140 PG students have been recognized as the
sample for the study through a simple random sampling technique. “Smartphone Addiction
Scale” by Kwon et al. (2013) is administered to collect the data. Mahalanobis Distance
technique has been applied to find out the difference among the different dimensions of
smartphone addiction. To analyze the data, SPSS version 26.0 is used. Result revealed no
significant difference in dynamical nature of the dichotomous groups when six dependent
variables i.e. six dimensions of smartphone addiction like daily-life disturbances, positive
anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance composed
as a branch in regard to both gender and location.

Keywords: smartphone addiction, daily-life disturbances, positive anticipation, withdrawal,
cyberspace-oriented relationship, overuse, tolerance, Mahalanobis distance

driven by the abundant occurrence of smartphones and the increased dependency on

these devices for both academic and personal activities. Smartphones offer a wide
range of possibilities beyond mere communication, including access to social media,
educational resources, entertainment, and other applications that facilitate daily life.
However, the excessive use of smartphones can result in various negative outcomes,
including academic disturbance, less productivity, sleep disturbances, and hostile effects on
mental health (Elhai et al., 2017; Cha & Seo, 2018). The addictive nature of smartphones is
often accredited to the release of dopamine in the brain, particularly in response to social
media notifications and instant messaging apps, which create a cycle of reward and
reinforcement (Montag et al., 2015). As postgraduate students face academic pressures and
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expectations, they may turn to smartphones as a means of escape or social construction,
which can ultimately adoptive dependence. This dependency is concerning, as studies have
shown that smartphone overuse may result in lower academic performance, increased
anxiety, and social isolation (Panova & Carbonell, 2018).

In current modern 21%t century, educational research has touched another level. Various new
statistical tools are being used by researchers such as Mahalanobis distance, t-tests, cluster
analysis, correlation, Mann Whitney U test etc. Several studies have been found on
Mahalanobis distance, such as Mahato and Sen (2021b), Das (2023), Ahmed et al. (2022),
Sen and Pal (2020), Mohanta et al. (2023b; 2023c), Adhikari (2023a; 2023b), Sen et al.
(2023c), Sen, Pal and Adhikari (2023) etc. Several studies have been found on correlation,
such as Gayen, Sen and Adhikari (2023), Mahato and Das (2024), Das and Mahato (2024b),
Sutradhar et al. (2023), Sutradhar and Sen (2022a; 2022b), Gayen and Sen (2021), Kar and
Saha (2021a; 2021b), Mahato, Sen and Adhikari (2023), Mahato and Sen (2023b), Karim et
al. (2024), Sen et al. (2023b), Adhikari, Mahato and Sen (2023), Panda and Sen (2020),
Sutradhar and Sen (2021), Sen, Saha and Maji (2021), Saha (2013), Saha (2012b), Gayen
(2024), Mahato, Das and Gayen (2024), Mahato, Gayen and Mahato (2023a; 2023b; 2023c),
Das, Mahato and Gayen (2024), Das, Gayen and Sen (2023a), etc. Several studies have been
found on Cluster analysis, such as Adhikari and Sen (2023a; 2023b), Das, Mahato and Sen
(2023), Das and Mahato (2024a), Sen et al. (2023a), Mahato, Das and Sen (2024), Mohanta
et al. (2023a; 2023d), Ansary et al. (2023), Adhikari et al. (2023a; 2023b), Gorain et al.
(2022), Saha, Sen and Adhikari (2021) etc. Several studies have been done using t-tests such
as, Ahmed et al. (2018), Adhikari et al. (2023c), Ahmed et al. (2024), Ghosh and Sen (2023;
2024), Gayen and Sen (2022), Mahato and Sen (2021a), Mondal et al. (2018), Mahato and
Sen (2023a), Dandapat et al. (2021), Mondal and Saha (2023), Saha (2012a; 2021),
Karmakar et al. (2016), Mahanti, Mondal and Saha (2016), Sen, Mondal and Saha (2013),
Mondal and Saha (2013), Khan et al. (2023), Ansary, Ansary and Adhikari (2022), Khatun,
Ansary and Adhikari (2022), Gayen et al. (2021), Rajak and Gayen (2022), Gayen and Sen
(2023a; 2023b), Bag et al. (2021), Ansary, Saha and Gorain (2021), Das, Gayen and Sen
(2023Db) etc. Several studies have been found on Mann Whitney U Test, such as Halder et al.
(2022), Sen et al. (2021a; 2021b), Saha and Adhikari (2021), Mahato et al. (2022) etc.

LITERATURE REVIEW

Kwon et al. (2013) identified personality traits, such as impulsivity and anxiety, as
predictors of smartphone addiction, particularly in educational settings where students rely
on devices for constant information access and social interactions. Excessive smartphone use
can lead to social isolation, reducing face-to-face interactions, and deteriorating the quality
of relationships. Studies like Bian and Leung (2015) indicate that excessive smartphone
users may develop poorer social skills and suffer from increased loneliness, even though the
smartphone is often intended as a tool for social connectivity. Research by Demirci,
Akgonul, and Akpinar (2015) on smartphone addiction among students showed differences
in usage patterns and addiction levels based on gender. A cross-sectional study by Hawi and
Samaha (2016) on university students found significant correlations between smartphone
addiction scores and levels of anxiety, with students using smartphones as a coping
mechanism. Research by Elhai et al. (2017) shows that heavy smartphone use can lead to
increased anxiety and depressive symptoms, as students often feel the pressure to be
constantly connected, resulting in poor academic focus and reduced productivity.
Universities have implemented various interventions to help students manage smartphone
addiction, including digital detox programs and workshops on time management and
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mindfulness. Programs that focus on self-regulation techniques and awareness about the
consequences of excessive smartphone use are particularly effective, according to Tosun and
Lajunen (2020).

Obijectives of the Study
To compare different dimensions of smartphone addiction like daily-life disturbances,
positive anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance
taking together as a branch for different group of PG students of Purulia district of West
Bengal. And for this the objectives of the study are framed accordingly:
e To compare the difference between male and female PG students regarding the
present condition of above mentioned variables.
e To compare the difference between PG students of urban and rural institutions
regarding the present condition of above mentioned variables.

Hypotheses
For the present work, following hypotheses may be taken into consideration:
e Hol: There is no significant difference between male and female PG students on
different dimensions of smartphone addiction taken together as a unit.
e Ho2: There is no significant difference between urban and rural PG students on
different dimensions of smartphone addiction taken together as a unit.

METHODOLOGY OF THE STUDY

Method: It is a Descriptive research following survey type study.

Population: The population of this study encompasses all the PG students studying in
Purulia district of West Bengal.

Sample and Sampling Technique: A sum of 140 PG students have been recognized as the
sample for the study through a simple random sampling technique.

Tools used: “Smartphone Addiction Scale” by Kwon et al. (2013) is administered to collect
the data.

Statistic used: Mahalanobis Distance technique has been applied to find out the difference
among the different dimensions of smartphone addiction. To analyze the data, SPSS version
26.0 is used.

Mahalanobis Distance may be demarcated as

A*=(A-B)' {(A-B)

Where A @d B are the column vectors representing means of each variable for two
groups and ¢ i pooled covariance matrix of two groups of data.

. . 1
Mahalanobis Distance A=[(A-B) & (A—B)J?

Pooled Covariance Matrix
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Where &1 and &2 be the Covariance Matrices,
second group respectively and
N=N,+N,

RESULTS AND DISCUSSIONS

In Table 1, 2 & 3, following codes are used to represent six different dimensions of
Organizational Climate:

Smartphone Addiction=A

Daily-life disturbances=B

Positive anticipation=C

Withdrawal=D

Cyberspace-oriented relationship=E

Overuse=F

Tolerance=G

N, and N, be the sample size for first and

NookrwnpE

Table 1: Descriptive statistics for different group of PG students

Male PG Students (N=45)

Dependent Variable A B C D E F G
Mean 112,62 |19.78 [20.84 |12.22 [12.93 |25.07 |21.78
Female PG Students (N=95)

Dependent Variable A B C D E F G
Mean 106.38 | 18.67 |19.67 |[11.13 |11.18 |[23.76 |21.97
Urban PG Students (N=46)

Dependent Variable A B C D E F G
Mean 111,70 | 1937 [21.63 |1226 [1235 |23.78 |22.30
Rural PG Students (N=94)

Dependent Variable A B C D E F G
Mean 106.77 | 18.86 19.28 11.10 11.45 24.37 21.71

Table 1 represents the descriptive statistics required for calculating Mahalanobis Distance.
Different groups have been compared to test the hypotheses Hol and Ho2 by calculating
Mahalanobis Distance.

Table 2: Pooled variance-covariance matrix for male and female PG students

A B C D E F G
A 23.3338 | 0.2390 0.4129 2.1434 0.4208 4.8949 31.4448
B 0.2390 29.3985 | 7.9353 0.7271 11.0301 | 7.9088 57.2388
C 0.4129 7.9353 15.8514 | 5.5693 9.4474 2.2571 41.4734
D 2.1434 0.7271 5.5693 149713 | 10.2663 | 6.6416 40.3189
E 0.4208 11.0301 | 9.4474 10.2663 | 42.9545 | 11.2442 | 85.3634
F 4.8949 7.9088 2.2571 6.6416 11.2442 | 31.4121 | 64.3586
G 31.4448 | 57.2388 |41.4734 |40.3189 |85.3634 | 64.3586 | 320.1979

Table 2 denotes pooled variance-covariance matrix for dichotomous variable gender (male
and female). And from this table both positive and negative covariance are noted.
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Table 3: Pooled variance-covariance matrix for urban and rural PG students

Comparing Different Dimensions of Smartphone Addiction of PG Students by Mahalanobis

A B C D E F G
A 23.5373 | 0.2765 0.5393 2.4587 0.8227 4.7861 32.4206
B 0.2765 28.4559 | 7.6000 0.6985 11.6670 | 7.5228 56.2208
C 0.5393 7.6000 15.7935 | 5.7461 9.8943 2.0395 41.6127
D 2.4587 0.6985 5.7461 15.4444 110.8554 | 6.4267 41.6297
E 0.8227 11.6670 | 9.8943 10.8554 |43.2226 | 11.2541 | 87.7161
F 4.7861 7.5228 2.0395 6.4267 11.2541 | 31.3321 |63.3613
G 324206 | 56.2208 |41.6127 |41.6297 |87.7161 |63.3613 | 322.9613

Table 3 denotes pooled variance-covariance matrix for dichotomous variable location of
institution (urban and rural). And from this table both positive and negative covariance are
noted.

Mahalanobis Distance is supposed to compare two or more variables as a unit of variables.
Here the unit is daily-life disturbances, positive anticipation, withdrawal, cyberspace-
oriented relationship, overuse, and tolerance. Mahalanobis Distance is characterized by a
number as measure of distance. It is possible to conclude that there is a significant difference
between two sets of multiple variables if the Mahalanobis Distance is greater than 1. It goes
without saying that if Mahalanobis Distance is less than 1, it may be regarded as
insignificant.

Table 4: Mahalanobis Distance for dependent variables: daily-life disturbances, positive
anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance

Independent Variables Male vs Female Urban vs rural

Mahalanobis Distance 0.877 0.638

Table 4 signifies the Mahalanobis Distance between dichotomous variables. Values of
Mahalanobis Distance listed in table 4 state that the differences are insignificant. So, there is
no significant difference in dynamical nature of the dichotomous groups when six dependent
variables i.e. daily-life disturbances, positive anticipation, withdrawal, cyberspace-oriented
relationship, overuse, and tolerance composed as a branch. So, Hol and Ho2 are accepted.

CONCLUSION

Smartphone addiction among students has become one of the most essential aspects in
today’s society where technology and technological devices have devoured the education
system wholly. In this study, a set of dependent variables (daily-life disturbances, positive
anticipation, withdrawal, cyberspace-oriented relationship, overuse, and tolerance) have
been measured using Mahalanobis distance to compare the difference in different
dimensions of smartphone addiction of PG students of Purulia district of West Bengal in
regard to gender (male and female) and location (urban and rural) but no significant
difference have been observed among them.
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