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ABSTRACT

BACKGROUND: Cognitive function is a broad term that refers to mental processes involved in the
acquisition of knowledge, manipulation of information, and reasoning. Smartphone addiction or excess
use has led to a range of negative consequences in personal life, academic achievement and the workplace.
They also found that some activities related to screening media and brain structures are associated with
worse cognitive performance, while others are associated with better cognitive performance. The cognitive
challenges in teaching faculty are working memory, ability to learn new concepts, attention, decision
making and reaction time.

AIM OF STUDY:: “To investigate the effects of smartphone addiction on cognitive functions in teaching
faculty.”

METHODOLOGY: In this study, 132 teaching faculty were approached to participate. Each subject was
screened for the study criteria and those who did not meet the inclusion criteria were excluded. Out of 132
subjects, 21 subjects did not fulfil the selection criteria, and 11 subjects were not willing to participate.
100 consenting teaching faculty were included based on the selection criteria. Their demographic
information (i.e., age between 24 - 50 and gender) and levels of smartphone usage were collected using
the Smartphone addiction Scale- Short Version (SAS-SV). The Cognitive functions were evaluated using
the Montreal Cognitive Assessment (MoCA) Scale. The questionnaire and objective scale were personally
given to the subjects, and the results were determined accordingly.

RESULTS: The impact of Smart phone Addiction on Cognitive function was analysed with linear
regression. The p-value 0.040 is less than 0.05 denotes that there is an impact of smart phone addiction on
the cognitive function of the teachers in the study samples. This study showed that teacher’s cognitive
function is being positively impacted by smartphone addiction.

CONCLUSION: In conclusion, the present study demonstrated that smartphone-addiction significantly
impacted cognitive functions in teaching faculty. This study showed that teacher’s cognitive function is
being positively impacted by smartphone addiction.

KEYWORDS: Smartphone addiction, Cognitive function, Smartphone addiction scale, Montreal
Cognitive assessment (MoCA) Scale.
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INTRODUCTION

Smartphones are portable mobile devices with many convenient functions and software applications
(email, social media, web browser, etc.) that can be accessed through an Internet connection. The first
smartphone was produced in 1992, but the term "smartphone” was coined in 1995 when the functions of
the smartphone evolved to include more than just communication. Today, smartphones offer
entertainment, social media, health monitoring, productivity, useful features like day planners, text chat,
photo editing and many more in one handheld device. Because of these many features built into
smartphones, researchers have observed an increase in the number of smartphone users.!!

Smartphones are characterized by rapid technological development and increasing popularity due to their
functionality, portability and flexibility of use.[

Smartphones with advanced features such as messaging, internet, social networks, navigation, videos and
music have attracted more and more users. According to a study done by Pew Research Center in 2015, it
states that by 2017, 37% of the world's population will use smartphones. Smartphone users are projected
to reach approximately 65.8% of the UK population, 63.5% in the US and 49% in China. Similarly,
smartphone addiction has increased dramatically in recent years, leading to various negative consequences
in personal life, academic performance and the workplace.!

In the current information age, with the rapid development and popularity of information and
communication technology, technological devices (for example, smart phones) have become common
everywhere. According to a recent study, there were 6.65 billion smartphone users in the world in 2021
(83.96% of the world's population) !

"Smartphone addiction™ is a form of technological addiction. In general, it is similar to internet addiction.
Smartphone addiction consists of four main components: compulsive behaviour, tolerance, withdrawal,
and dysfunction.™!

Smartphone addiction, like other behavioural addictions, is associated with social, physical and mental
health problems.!*!

Cognitive function is an important aspect of health and adaptation that greatly affects people's quality of
life and adaptation. Smartphones can also impair cognitive functions, especially working memory, which
is a key part of it and has great importance in retaining and processing information in a short period of
time. Many previous studies have shown that problematic smartphone use makes users more likely to be
distracted by smartphone alerts and notifications, and even impairs cognitive functions, including logical
thinking and working memory. Smartphone use can also weaken the working memory capacity of ordinary
users.[*

Neurophysiological report considers that overwhelming smartphone utilization is related with
consideration, number preparing, and right prefrontal cortex sensitivity disabilities. Be that as it may, there
were no critical contrasts in working memory or inhibitory control. Whereas there's no conclusive prove
that smartphones hurt a child’s cognitive work, a few ponders have delivered disturbing results. Paulus et
al. examined the affiliation between screen media movement conduct, brain structure, and cognitive work
changes. They found a noteworthy association between changes within the auxiliary characteristics of the
brain and time went through on screens, counting smartphones. They too found that a few exercises related
to screening media and brain structures are related with more awful cognitive execution, whereas others
are related with superior cognitive execution.!!
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The cognitive challenges in teaching faculty include self-regulation, misconceptions, ineffective learning
strategies, transfer of learning, difficulty to learn new concepts, constraints of selective attention,
constraints of mental effort and working memory, and communication abilities with colleagues and
students. !

NEED OF THE STUDY

Teachers are the basis of knowledge. Teachers are primarily students in their own way in the academic
world. There is always the possibility of learning new and advanced topics on a day-to-day basis. As in
recent years the smartphone use has increased not only in attainment of knowledge, but also in transferring
it through the new updated means.

As teachers are the primary source of knowledge, if their cognitive functions are affected by smartphones
for better or for worse, it may affect their ability to transfer knowledge, communication, working memory
and give undivided or selective attention to the students. It may affect their performance to distribute the
knowledge to the students properly.

There has not been any literary evidence on how cognitive functions are affected by smartphone addiction
on teaching faculty in any previous studies. Therefore, the need for this study arises. This study helps us
relate how it affects the working memory, ability to learn new concepts, attention, decision making and
reaction time in teaching faculty.

HYPOTHESIS
e NULL HYPOTHESIS (HO):
There will be no significant effect of smartphone addiction on cognitive functions in teaching faculty.
e ALTERNATE HYPOTHESIS (H1):
There will be significant effect of smartphone addiction on cognitive functions in teaching faculty.

METHODOLOGY:

STUDY DESIGN: Cross-Sectional Study

SAMPLE SIZE: 100

SAMPLING METHOD: Convenient Sampling Method

MATERIALS USED:
e Paper
e Pen

CRITERIA FOR SAMPLE SELECTION:
The participants are selected for the study based on following criteria:

INCLUSION CRITERIA:

e Both male and female teaching faculty.

e Age criteria- 23 t0 50

e Teaching Faculty with smartphones.

e Participants with SAS-VS score of more than 33.
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e Participants must be able to follow directions and perform the test.

EXCLUSION CRITERIA:

e Any present cognitive impairments.

e Unable or decreased hearing.

e Teaching faculty without smartphones.
e Subjects not willing to participate.

OUTCOME MEASURES:
e Smartphone Addiction Scale- SV
e Montreal Cognitive Assessment (MoCA) Scale

PROCEDURE

In the research study 132 participants were approached for participation. Each subject was screened for
the study criteria and those who did not meet the inclusion criteria i.e. subjects with a SAS-SV score less
than 33 were excluded. Out of 132 subjects, 21 subjects did not fulfil the inclusion criteria, and 11 subjects
were not willing to participate. 100 consenting teaching faculty were selected for the study. Their
demographic information (i.e., age and gender) and levels of smartphone use was collected. The Cognitive
functions were evaluated using the Montreal Cognitive Assessment (MoCA) Scale. The questionnaire was
personally given to the subjects. The MoCA scale has a total score of 30 points. A score of 26 or above is
normal with no cognitive impairments. Any score below 26 has cognitive impairments. The results were
then statistically analysed.

DATA ANALYSIS

1. Gender of the respondent

Gender of the respondents is a crucial component for any study in life sciences. The responses are captured
under two groups namely male and female. The frequencies are presented below.

Table 1 Gender of the Teachers

Frequency | Percent
Male 41 41
Female 59 59
Total 100 100
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Graph 1 Gender of the Teachers
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From the table 1 and graph 1, it can be inferred that the female respondents are more actively participated
in the survey. 59 percent of the total respondents are female, and the remaining 41 percent are male
respondents in the study.

2. Age of the respondent
Age is also one of the key demographic factors which can influence the result patterns in the research. So,
it is considered for the present study. The age of the respondents is captured under four class intervals and
the responses are presented in the table below.

Table 2 Age of the Teachers

Frequency Percent
Below 25 Years 9 9.0
26 to 35 Years 54 54.0
36 to 45 Years 30 30.0
Above 45 Years 7 7.0

100 100.0

Graph 2 Age of the Teachers
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From the table 2 and graph 2, it can be inferred that 54 percent of respondents are in the age group of 26
to 35 years followed by 30 percent are in the age group of 36 to 45 years, 7 percent are above 45 years,
and 9 percent are below 25 years.

3. Differences between male and female towards Smartphone Addiction
To find out the significant differences between male and female with respect to smart phone addiction,

independent sample t-test has been applied and the results are presented below.

Table 3 Descriptives SAS-SV

Gender N Mean Std. Deviation Std.  Error
Mean
Male 41 | 41.0488 5.15243 0.80467
SAS-SV
Female 59 38.7797 4,1484 0.54008
Graph 3 SAS-SV
SAS-SV
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0
Male Female
EN EMean
Table 4 Independent Sample t-test
Levene's
-IIE_:TJtaIity fg; t-test for Equality of Means
Variances
- 3 -
(Szlg' Mean Std. Error ?,ig\,afon;dezﬁg
F Sig. |t df tailed eD|1‘ferenc eD|1‘ferenc Difference
) Lower | Upper
Equal
SA | variance | 3.03 |0.08 | 2.43 08 0.017 | 2.26912 0.93219 0.4192 | 4.1190
S S 4 5 4 1 3
assumed
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Equal
variance 2.34 | 73.82 0.022 | 2.26912 0.96911 0.3380 4.2002
S not 1 3 4
assumed

The results of the independent sample t-test are presented in the table 3 and 4. The mean value for the
male respondents is about 41 and for the female is 38 with respect to the smart phone addiction. The p-
value (equal variance assumed) is 0.017 is less than 0.05, states that there are significant differences
between male and female respondents with respect to smart phone addiction. The results explains that
male teachers are more prone to smart phone addiction.

4. Differences between male and female with respect to Cognitive function
To find out the significant differences between male and female with respect to smart phone addiction,

independent sample t-test has been applied and the results are presented below.

Table 5 Descriptives MoCA

Gender N Mean Std. Deviation Std. Error Mean
MoCA Male 41 29.5854 0.66991 0.10462
Female 59 29.3898 0.80979 0.10543

Figure 4 MoCA
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Table 6 Independent Sample t-test

Levene's
Test for )
Equality of t-test for Equality of Means
Variances
- 5 -
(Szlg Mean Std. Error ?:tg;\ifng?e:ﬁz
F Sig. |t df ailed Elﬁerenc Elﬁerenc Difference
) Lower | Upper
Equal )
variance | 127 10.26 | 1.27 1 90| 0506 | 0.19554 | 015368 |0.1004 | 0%
S 4 2 2 3 5
MoC | assumed
A Equal )
variance 13119495 10191 | 019554 | 014853 |0.0993 | %4%
S not 6 5 3 4
assumed

The results of the independent sample t-test are presented in the table 5 and 6. The mean value for the
male respondents is about 29 and for the female is 29 with respect to the cognitive function. The p-value
(equal variance assumed) is 0.206 is not less than 0.05, states that there are no significant differences
between male and female respondents with respect to cognitive function.

5. Differences among age groups with respect to Smart phone Addiction
To find out the significant differences among age groups with respect to smart phone addiction, one-way

ANOVA test has been applied and the results are presented below.

Table 7 Descriptives SAS-SV

N Mean Std. Deviation
Below 25 Years 9 40.0333 5.12925
26 to 35 Years 54 39.8889 4.40269
36 to 45 Years 30 39.4444 4.92725
Above 45 Years 7 37.2857 5.05682
Total 100 39.7100 4.69751

Table 8 ANOVA t-test

Sum of Squares df Mean Square F Sig.
Between Groups 46.639 3 15.546 12.698 .045
\Within Groups 2137.951 96 22.270
Total 2184.590 99
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The results of the one-way ANOVA test are presented in the table 7 and 8. The mean values across age
groups presented in the table 7. The p-value is 0.045 is less than 0.05, states that there are significant
differences among the age groups of the respondents with respect to smart phone addiction. The highest
mean value among age groups i.e. 40.33 for the age group of below 25 years are more addicted to
smartphones than others.

6. Differences among teacher age groups with respect to Cognitive function
To find out the significant differences among age groups with respect to cognitive function, one-way
ANOVA test has been applied and the results are presented below.

Table 9 Descriptives MoCA
N [Mean [Std. Deviation

Below 25 Years|9 [29.7778.44096
26 to 35 Years 54 (32.3148.84282
36 to 45 Years (30 [29.633361495
Above 45 Years[7 [29.5714.78680
Total 100129.4700.75819

Table 10 ANOVA test

Sum of Squares df Mean Square F Sig.
Between Groups 3.025 3 1.008 1.797 .043
Within Groups 53.885 96 561
Total 56.910 99

The results of the one-way ANOVA test are presented in the table 9 and 10. The mean values across age
groups presented in the table 9. The p-value is 0.043 is less than 0.05, states that there are significant
differences among the age groups of the respondents with respect to cognitive function. The highest mean
value among age groups i.e. 32.31 for the age group of 26 to 35 years are more affected than others.

7. Impact of Smart phone Addiction on Cognitive function
To measure the impact of smartphone addiction on the cognitive function of the teacher’s simple linear
regression analysis is applied the results are presented below.

Table 11 Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .635% 518 408 .75506
a. Predictors: (Constant), SAS
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Table 12 Coefficients

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) 28.604 .646 44.284 .000
SAS 022 016 435 46.350 .040

a. Dependent Variable: MoCA

The r value explains the correlation between smart phone addiction to cognitive function. The result R
value 0.635 is shows that there is healthy relationship between smart phone addiction and cognitive
function. The p-value 0.040 is less than 0.05 denotes that there is an impact of smart phone addiction on
the cognitive function of the teachers in the study samples.

RESULTS

The study aimed to investigate the effects of smartphone addiction on cognitive functions of teaching
faculty. In this study, frequencies, mean, standard deviation, t-test, ANOVA and regression analysis were
applied with the help of SPSS for the analysis and interpretation of data.

The gender distribution of participants in the study was 59 % of the total respondents are female and the
remaining 41 % are male respondents, out of 100 respondents.

The age distribution can be inferred that 54 % of respondents are in the age group of 26 to 35 years,
followed by 30 % are in the age group of 36 to 45 years, 7 % are above 45 years and 9 % are below 25
years.

The difference between smartphone addiction between male and female teaching faculty based on SAS-
SV was analysed using independent t-test. The mean value for the male respondents is about 41 + 5.1 and
for the female is 38 + 4.1 with respect to the smart phone addiction. The results explains that male teachers
are more prone to smart phone addiction.

The differences between male and female with respect to Cognitive function based on MoCA scale was
calculated using independent t-test. The mean value for the male respondents is about 29 + 0.6 and for the
female is 29 + 0.8 with respect to the cognitive function. The results explains that no difference is found
in case of cognitive function.

The differences among age groups with respect to Smart phone addiction based on SAS-SV was analysed
using ANOVA. The highest mean value among age groups i.e. 40.33 + 5.1 for the age group of below 25
years are more addicted to smartphones than others.

The differences among teacher age groups with respect to Cognitive function based on MoCA Scale was
calculated using ANOVA. The highest mean value among age groups i.e. 32.31 + 0.8 for the age group of
26 to 35 years have more scores on MoCA scale than others.

The impact of Smart phone Addiction on Cognitive function was analysed with linear regression. The p-
value 0.040 is less than 0.05 denotes that there is an impact of smart phone addiction on the cognitive
function of the teachers in the study samples.

This study showed that teacher’s cognitive function is being positively impacted by smartphone addiction.

DISCUSSION
Concern over smartphone addiction is currently on the rise, especially considering people's increasing
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time spent on screens. While smartphones are a valuable tool for communication and gathering
information, it is important to maintain a balance. There have been various studies done to investigate the
relationship between smartphone addiction and cognitive functions. Some studies state that it may improve
cognitive functions or vice versa.

The current study aims to investigate the effects of smartphone addiction on cognitive functions in
teaching faculty. This research study included 100 consenting teaching faculty. They were given
Smartphone addiction scale-SV, and those who had a SAS-SV score of 33 or more were then given the
MoCA scale for evaluation of cognitive functions.

In this study out of 100 respondents, 59% of the total respondents are female, and the remaining 41% are
male respondents as seen in the Table 1. This line with the study done by Masalimova AR et al, which
included 242 people for the study, out of which female respondents were in majority over males.*®!

For Smartphone addiction across the age groups is concerned, the results state that there are significant
differences among the age groups of the respondents with respect to smart phone addiction. The highest
mean value for the SAS-SV was 40.33 for the age group of below 25 years among all the age groups,
which implies that teaching faculty below 25 years of age are more addicted to smartphones than others.
This is seen in the Table 7. This in line with the study done by Parsuraman et al, the study showed majority
of the participants (75%) who were found to be smartphone addicts according to SAS-VS were among the
ages of 21 and 25. [*]

Where Smartphone addiction between male and female is concerned, the independent sample t-test results
states that there are significant differences between male and female respondents with respect to smart
phone addiction, as seen in Table 3. The result of this study explains that male teachers are more prone to
smart phone addiction. This in line with the study done by Aljomaa SS, men have a greater tendency than
women to use smartphones and to be more consumed with it.[*"]

And where the cognitive function is concerned, results explain that there are no significant differences
between male and female respondents, as seen in Table 5. This in line with the study done by Al-Momani
MO, which states that there are no statistically significant differences in the cognitive competencies of
male and female secondary school teachers that are attributed to the gender variable.[*!

Where the smartphone addiction and cognitive functions is concerned, the results from the study show the
R value is 0.635 which shows that there is healthy relationship between smart phone addiction and
cognitive function. The p-value 0.040 is less than 0.05 denotes that there is an impact of smart phone
addiction on the cognitive function of the teachers in the study samples. This can be seen in Tables 7 & 8.
The regression results denotes that there is an impact of smart phone addiction on the cognitive function
of the teachers. This in line with the study done by Chen Q et al, which states a greater exposure of online
activities on a smartphone was significantly associated with higher cognitive function.!**!

Smartphone addiction can improve cognitive function in many ways. It can help improve working
memory, keeping track of things, improving quality of life, independent functioning of individuals,
reaction time and attention. This in line with the study done by Chen Q et al, which states a greater
exposure of online activities on a smartphone was significantly associated with higher cognitive function
which involves multiple cognitive functions, including attention, decision-making, and working
memory.®1 This in line with the study done by Scullin MK et al, that smartphone may improve quality of
life, independent functioning, and prospective memory in everyday life.?]
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CONCLUSION

In conclusion, the present study demonstrated that smartphone-addiction significantly impacted cognitive
functions in teaching faculty. A total of 100 teachers were approached and collected the data using
convenience sampling. According to the findings, there were notable differences in smartphone addiction
between male and female teachers, with male teachers being more addicted than females. Also, there was
a significant difference between age groups stating that the young adults aged below 25 years are more
addicted to smartphones. This study showed that teacher’s cognitive function is being positively impacted
by smartphone addiction.

LIMITATIONS

e This study did not focus on different aspects of mobile usage and factors making addiction; it studied
only the effect of phone addiction of cognitive function of teachers.

e This study did not take in the different mobile internet environments, these associations may be
different in teaching faculty.

e In this study, there is no detailed record of the amount of time spent on the smartphones.

e The study only used MoCA scale to measure the cognitive functions of participants.

RECOMMENDATIONS

e Different aspects of mobile usage and factors contributing to addiction can be further studied.

e Different mobile internet environments and their associations can be further studied.

e Other measures apart from MoCA scale can be used to measure the cognitive functions of participants
in further studies.

REFERENCES

1. Alageel AA, Alyahya RA, A. Bahatheq Y, Alzunaydi NA, Alghamdi RA, Alrahili NM, Mclintyre RS,
lacobucci M. Smartphone addiction and associated factors among postgraduate students in an Arabic
sample: a cross-sectional study. BMC psychiatry. 2021 Jun 10;21(1):302.

2. Al-Amri A, Bashir S, Ahsan M, Abualait T. Effects of smartphone addiction on cognitive function and
physical activity in middle-school children: a cross-sectional study. Frontiers in Psychology. 2023 Aug
14;14:1182749.

3. Ning W, Davis F, Taraban R. Smartphone addiction and cognitive performance of college students.

4. Morikawa M, Lee S, Makino K, Bae S, Chiba I, Harada K, Tomida K, Katayama O, Shimada H.
Association of social isolation and smartphone use on cognitive functions. Archives of Gerontology
and Geriatrics. 2022 Jul 1;101:104706.

5. Chew SL, Cerbin WJ. The cognitive challenges of effective teaching. The Journal of Economic
Education. 2021 Jan 2;52(1):17-40.

6. Panova T, Carbonell X. Is smartphone addiction really an addiction?. Journal of behavioral addictions.
2018 Jun;7(2):252-9.

7. Ting CH, Chen YY. Smartphone addiction. InAdolescent addiction 2020 Jan 1 (pp. 215-240).
Academic Press.

8. Harvey PD. Domains of cognition and their assessment. Dialogues in clinical neuroscience. 2019 Sep
30;21(3):227-37.

IJFMR250135179 Volume 7, Issue 1, January-February 2025 12



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

9. Asaad MA. Explore the Role of Different Cognitive Functions in Education. Journal of Education and
Practice. 2023 May 19;7(2):68-73.

10. Niu GF, Shi XH, Yang WC, Jin SY, Sun XJ. Can smartphone presence affect cognitive function? The
moderating role of fear of missing out. Computers in Human Behavior. 2022 Nov 1;136:107399.

11. Kwon M, Lee JY, Won WY, Park JW, Min JA, Hahn C, Gu X, Choi JH, Kim DJ. Development and
validation of a smartphone addiction scale (SAS). PloS one. 2013 Feb 27;8(2):e56936.

12. Esmaeilpour F, Letafatkar A, Baker JS, Dutheil F, Khazaei O, Rabiei P, Anarinejad A. Reliability and
construct validity of the smartphone addiction scale short version (SAS-SV) in Iranian students.
Journal of Public Health. 2021:1-9.

13. Julayanont P, Nasreddine ZS. Montreal Cognitive Assessment (MoCA): concept and clinical review.
Cognitive screening instruments: A practical approach. 2017:139-95.

14. Freitas S, Simdes MR, Mardco J, Alves L, Santana I. Construct validity of the montreal cognitive
assessment (MoCA). Journal of the International Neuropsychological Society. 2012 Mar;18(2):242-
50.

15. Masalimova AR, Khairullina ER, Lapidus NI, Orekhovskaya NA, Zheltukhina MR, Baranova EA.
Exploring Preservice STEM Teachers' Smartphone Addiction. Contemporary Educational
Technology. 2022;14(3).

16. Parasuraman S, Sam AT, Yee SW, Chuon BL, Ren LY. Smartphone usage and increased risk of mobile
phone addiction: A concurrent study. International journal of pharmaceutical investigation. 2017
Jul;7(3):125.

17. Aljomaa SS, Qudah MF, Albursan IS, Bakhiet SF, Abduljabbar AS. Smartphone addiction among
university students in the light of some variables. Computers in Human Behavior. 2016 Aug 1;61:155-
64.

18. Al-Momani MO, Alrabadi IG. Cognitive competencies of secondary school teachers in Jordan from
their point of view. IJIET (International Journal of Indonesian Education and Teaching). 2022 Jan
30;6(1):180-92.

19. Chen Q, Ji H, Shang Q. The association between the diversity of online activities on smartphones and
cognitive function among middle-aged and elderly Chinese adults. BMC Public Health. 2024 Feb
21;24(1):547.

20. Scullin MK, Jones WE, Phenis R, Beevers S, Rosen S, Dinh K, Kiselica A, Keefe FJ, Benge JF. Using
smartphone technology to improve prospective memory functioning: A randomized controlled trial.
Journal of the American Geriatrics Society. 2022 Feb;70(2):459-69.

IJFMR250135179 Volume 7, Issue 1, January-February 2025 13



https://www.ijfmr.com/

