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ABSTRACT

Nomophobia is defined as the fear of being out of mobile phone contads and
considered a modern age phohbw#raoduced to our lives as a byproduct of the interaction
between people and mobile information and communication technologies, especially
smartphones. Thigesearch studgought to contribute to the nomophobésearcHiterature
by identifying and describg the dimensions of nomophobia and developing a questionnaire
to measure nomophobiaConsequently,this study adopted a twghase, exploratory
sequential mixed methods design. The first phase was a qualitative exploration of
nomophobia through serstrudured interviews conducted with nine undergraduate students
at a large Midwestern universityn the U.S The qualitative findings from this initial
exploration were then developed into a questionnaire measuring nomophobia. In the second
phaseof the study the nomophobia questionnaire (NMP was tested with a large sample
of 301 undergraduate students.

As a result of the first, qualitative phaskthe studyfour dimensions of nomophobia
were identified, namelgot being able to communicatesing connectednessot being able
to access informatioand giving up convenienceJsing the findings from this phasa20-
item NMP-Q wascreated The results of the second, quantitative phase showed that the four
dimensions were connected to the theoretioaistruct of nomophobia and that the NIQP
produced valid and reliable scores.

Utilizing both qualitative and quantitative approaches, this study provided greater
insight into nomophobia as a theoretical camst In addition, he methodology employed in

this study- exploratory sequential mixed methods desigrffers aguidein the development

of new measur es to i nvestigate t he i mp ac



CHAPTER 1

INTRODUCTION

Information aad communication technologies (ICT) have become an indispensable part
of our lives (Salehan & Negahban, 2013). With the proliferation of inexpensive mobile devices,
we are now living in a mobile age in which mobile ICTs are vigorously and quicklytediop
(Oulasvirta, Rattenbury, Ma, &aita, 2012)In this mobile age,martphones are considered the
latest evolution of mobile ICTs (Oulasvirta et al., 2012).

The advances in mobile ICTs have paved the way for the worldwide adoption of mobile
phones. Mbile phames have become so pervasive that the number of rudiidar
subscriptions is expected to reach almost 7 billion by the end of 2014, approaching the world
population with a penetration rate of 96@mternational Telecommunications Union, 2014).

Accord ng t o Pew Research Center §2014)Mesoii | e T
January 2014, 90%f the American adult populatiohavesome kind of a cell phone and 5886
American adults own a smartphone. Amauylts who own a smartphone, 82%&aged 1829,

74% areaged 349, 49%are aged 54, and 19%areaged 65 or older. Thus, smartphones are
particularly popular among young adults. In fact, college students are regarded as the early
adopters of smartphones (Lee, 2014).

The popularity of smartphones amoagllege students is ascribable to the numerous
features and functionalitiebey provide. Smartphones make it possible to periamwariety of
daily tasks in one device, including, but not limited to, calling and texting people, cheeidng
sending email messages, scheduling appointments, surfing the Internet, shopping, social

networking, searching for information on the Internet, gaming, entertaineten{Park, Kim,



Shon, & Shim, 2013)Becausesmartphones are ubiquitous and provide numerous capediliti
KangandJung (2014) propose that smartphones go beyond serving communication, information
and entertainment purposes. They state that s
l earning, individual c ap abi(Kang &Jung,0@l1#pe 377%),, and
which is attributed to the mobility of smartphones.

While the mobility of smartphones provides apparent benefits and help peoplg satisf
their basic needs (Kang & Jung014), it may also induceome problems associated with
smartphone use. Studies have shown that smartphones may cause compulsive checking habits
(Oulasvirta et al., 2012), that smartphones may lead to compulsive usage and increased distress
(Lee, Chang, Lin, & Cheng, 201Matusik & Mickel, 201) and that smaphones can be
addictive (Chiu, 2014; Lee et al., 203alehan & Negahban, 2013

Another problem exacerbated by smartphones is nomophobia. Nomophobia, or no mobile
phone phobi a, is Athe fear of being ouXr of m
Although there has been an increasing academic interest in investigating the problems emanating
from smartphone use, research into nomophobisbbar scarce (King et al., 2013; King et al.,

2014).

Purpose of the Study
The purpose of this twphase, expratory mixed methods study was to explore the
dimensions of nomophobia with the intent of usthgse findings to develop and validate a
guestionnaire to measure nomophaddniaong U.S. college student&he first phasef the study
was a qualitative exptation of nomophobia by interviewing undergraduate students at a large

Midwestern university. The qualitative findings from this initial exploration were then developed



into a questionnair@aimed atmeasuring nomophobia. In the second plafsthe study the
guestionnairgreferred to as Nomophobia Questionnaire (N®IP was validatedwith a large

sample of undergraduate students.

Research Questions
In line with the purpose of the studie following research questiongere addressed
1. What are the dimermis of nomophobia as describeddmlegestudents?
2. Does theNMP-Q generate reliable scores?
3. Does the NMRQ generate valid scores?
4. To what extent do the dimensions of nomophobia identified as a result of the first,
gualitative phasef the studyinform thedesign and development of the NAMJPin the

second, quantitative phaséthe stud®

Assumptions
The following assumptions are made throughout this study:
1. Nomophobia can be measunesinga selfreported questionnaire.
2. The students are representatives\Wo8. college student population at the university

where this study is conducted.

Significance of the Study
Given the dearth of research into nomophobia, this stidys at contributingto
nomophobiaesearcHiterature by revealing the dimensions of nomophobia that may be further
investigated. Moreover, the development of a mamophobia measureill be useful for

researchers interested in investigating nomophobia. In addition, through the use of a mixed



metlods researchdesign, this study will help provide guidance to other researchers in the

devel opment of new measures to investigate th

Definition of Terms

The following are the definitions of the terms commonly usedughout the thesis.
Validity

Validity refers to Awhether an instrument
(Field, 2009 p.12).
Construct validity

Construct validity refers to the extent to whamh instrumentneasures what it purports to
measur e. I n other words, it is Athe extent to
it purports to measure should behave with ref;
(DeVellis, 2003 p. 53.

Content validity

Content validity is Athe degree to which
measured, and cover the fulplldrange of the con
Reliability

Reliabilty r e f er s t o Awhet her an i nst lyuwonesant can

di fferent situyml)ionso (Field, 2009
Factor loading
Factor loadingiican be thought of as the Pearson correlation between a factor and a

vari abl eo,p68l). el d, 2009



Internal consistency

Internal consistency ef er s t o nwlie tihhemddemsi twi t hin a
2003 p. 29).
Problematic mobile phone use

Problematic mobile phone uses defined as f@dAan inability 1
mobile phone, which eventually invol20Bp. negat
299).
Questionnaire

A questionnairdis a means of eliciting the feelings, beliefs, experiences, perceptions, or
attitudes of some sample of individuals. It is a very concise, preplanned set of questions designed

to yield specific information teoneet a particular need for research information about a pertinent

topi co (paayl, 1997

Thesis Outline

The rest of the thesis is organized as follows: Chappeovides a review of the relevant
literatureby presenting the definitions of nomophohizilable and discussing previous research
on nomophobialt also provides an overview of currently available measures of problematic
mobile phone useChapter3 details the methodological approach guiding this study, focusing on
exploratory sequential meéd methods design. Chaptémpresents the findings from the first,
gualitative phase of the studghapters presents the quantitative results from the second phase
of the study Lastly, Chapte6 closesthe thesis with the discussion of findingisd reslis from
the two phases of the study, conclusions drawn from the study, limitations and directions for

future research.



CHAPTER 2

REVIEW OF RELEVANT LITERATURE

This chapter discusses the literature related to nomophobia and mobile phone use
researchThe first section reviews the definitions of nomophobia available in the literature while
touching upon the previous studies into nomophobia. The second section reviews the available

measures of problematic mobile phone use.

Nomophobia

Defining Nomophobia

Nomophobia is defined as At he fear of bein
2012, para. 1). The term, noptmbia, is an abbreviatidor no-mobile-phone phobia aniti was
first coined during a study conducted in 2008 by the UK Post Office tcstigate anxieties
mobile phone users suffer (SecurEnvoy, 2012). In order to refer to people with nomophobia, two
other terms were introduced and colloquially ussamophobend nomophobic A nomophobe
is a noun and refers to someone who is afflicted witmophobia. The term, nhomophobic, on
the other hand, is an adjective and is used to describe the characteristics of homophobes and/or
behaviors related to nomophobia.

The 2008 study inhe UK, conducted with over 2,100 people, demonstrated that some
53% of mobile phone users suffered from nomophobia (Mail Online, 2008). The study also
revealed that men were more prone to nphabia than were women, with 58%f male
partidpants and 48%f female participants indicating feelings of anxiety when unable to use

their phone.



Another study conducted by SecurEnvoy (201Zg@urity company in the Ulsurveyed
1,000 employees and showed that the number of people suffeoimgriomophobia increased
from 53% to 66% Unlike the 2008 study, the 2012 study found owit twvomen were more
sugeptible to nomophobia, with 70% of the women compared to 6fLl%e men expressing
feelings of anxiety about losing their phone or not being able to use their phone (SecurEnvoy,
2012). In terms of the relationship between age andopbobia, the studyofind that young
adults, aged 124 were nost prone to nomophobia with 7786them identified as nomophobic,
followed by users aged 2% at 68% Moreover, mobile phone users in the 55 and over group
werefound to be the third most nomophobic users.

One of the very first research studies into nomopholsaciase report by King, Valenca

andNardi (2010). In their study, they consider nomophobia as*a@dtury disorder resulting

from new technologies.nhei r definition, nomophobia fAdenot

of mobile phone (MP) or computer contact. It is the fear of becoming technologically
i ncommunicabl e, di stant fr om Kingetal\@10, @.r52).n ot
Their ddinition seems to encompass not only mobile phones but computers, as well.

In another study, King, Valenca, Silva, Baczynski, Carvalho and Nardi (2013) define

nomophobia as follows:

Nomophobia is considered a disorder of the modern world, and has only
recently been used to describe the discomfort or anxiety caused by the non
availability of an MP, PC or any other virtual communication device in

individuals who use them habitually. 141)



Although their definition includes the unavailability of computéingy argue that computers are
replaced by mobile phones, which presumably have smartphone capabilities, and tablets.
Therefore, they state that their research focus is less on computers and more on the virtual
communication environments, including mobiléopes King et al.,, 2010,p. 142). Their
definition implies a dependency on virtual environments for communication.

In a recent study by King, Valenca, Silva, Sancassiani, Machado and Nardi (2014),

nomophobia is defined as follows:

Nomophobia is the moderfear of being unable to communicate through a

mobile phone (MP) or the I nternet. €& Nomc
collection of behaviors or symptoms related to MP use. Nomophobia is a

situational phobia related to agoraphobia and includes theofdaecoming

il and not receiving immediate assistaripe28)

In this updated definition, they seem to emphasize the inability to communicate through a mobile
phone. Another point that is worth mentioning is the description of nomophobia as a siluation
phobia related to agoraphobia. While the previous definitions appear to embrace the feelings of
anxiety resulting from the unavailability of such devices as computers or virtual communication
devices, this recent definition is more related to mobilenpecand denotes nomophobia as a
situational phobia.

Similarly,] nt er nat i on aldefiBitios (2018 seemsTa puteus @mphasis on

the feelings of anxiety caused by the unavailability or inaccessibility of mobile phones:

Nomophobia or namobilephonephobia is an anxiety which people face

when they feel they could not get signal from a mobile tower, run out of



battery, forget to take the phone with them or simply do not receive calls,
texts or email notifications for a certain period of time. horsg, it is a

psychological fear of losing mobile or cell phone confpata. 2)

This definition provides a deeper insight into nomophobic behaviors by listing some of the
situations in which people get anxious.

Within the scope of this thesis, nomoplehiill be discussea relation tosmartphones
As King et al. (2010) propos@omophobia is considered a modern age phobia and a byproduct
of the interaction between people amelw technologies. Adiscussed in the previous chapter,
smartphones have takever the mobile phone markend have almost replaced the phrase
Amobil e phone dWiththeir fiumerdu$ capalilibes, smadphoresiitate instant
communicationhelp peopletay connected anywhere anytinand provide people wittonstant
access to informatioriThus, people have become dependent on their mobile phones more than
ever (Park et al., 2013), which, in turn, supposedly exacerbates the feelings of anxiety caused by
being out of mobile phone contact. Thainnections why nomophota should be considered
relation tosmartphones, which have the standard capabilities of a cell phone, (e.g., phone calls,
texting, etc.) and have more advanced capabilitiesititernetaccess, applications, or sensors

(Park et al., 2013).

Previous stidies on Nomophobia
After the term was coined, nomophobia received a great deal of attention by media,
especially online media (CNW, 2012flerz, 2013 The Telegraph 2012). Researchinto

nomophobia however,has been scarce as evidenced by the results of searches on academic
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research databases, such as Web of Science, EBSCOHOST, Psychinfo, and ProQuest. Therefore,
a few research studies will be discussed in this section.

As mentioned in the previous secti@me of the very first and few research studies on
nomophobia was conducted by King et al. (2010), in which they reported the case of a patient
with panic disorder and agoraphol@ad examined the relationship between nomophobia and
panic disorder. The patnt, who was reported to demonstrate total dependence on his mobile
phone, received a combination of psychiatric treatment, medication, and cognitive behavioral
therapy (CBT). In addition to addressing panic disorder and agoraphobia, the CBT also
addressech o mop hobi a. They reported that the patier
that his symptoms had not appeared for the last four years and that he demonstrated considerable
improvement in his phobiaDespite the focus on nomophobia in the CBT,eth pat i ent 0
dependence on his mobile phone was unchanged. They proposed that nomophobia should be
considered and addressed in the treatment of patients with panic disorders on the grounds that the
dependence on mobile phones for instant communicationdiaceeanxiety in case of panic
attack may preclude the patients from becoming autonomous and independent. THehistate
practice may even increase patients6é dependen
behavior.They notel, however,that nopathophysiological explanation could be made for the
development of nomophobia in patients with panic disorder. Because mobile phones are
associated with autonomy and freedom of action and people with agoraphobia demonstrated
limited mobility and autonomythey propose the inclusion of nomophobia in the situational
phobias group, specifically related to agoraphobia.

I n an attempt to draw attention to how in

result in behavioral changes, King et al. (2013) regubd singlecase study of a person with
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social phobia who showed the symptoms of nomophobia. They examined nomophobia as a
manifest behavior that might be an indicator of a potential anxiety disorder. The patient, who
was diagnosed with social phobia dder (SPD), was reported to have developed a dependency
on virtual environments to communicate with his contacts and thus to avoid direct social
interactions with people. After receiving the treatment, which was a combination of medication
and cognitiveberavioral therapy (CBT), the patient was reported to reduce his dependence on
virtual environments for communication and show an improvement in engaging ihfeeal
situations. While the authors acknowledge the impact of nomophobia on individuals, gy ass
that nomophobia might also be a mask for other problematic behaviors and even mental

disorders.

Dependence, Addictionand Nomophobia

Nomophobia has been generally referred to as dependence on mobile phones (Dixit et al.,
2010) or addiction to mobile phones (Forgays, Hyman, & Schreiber, 2014). Although Forgays et
al. (2014) argue against the notion of mobile phone addiction, they seegatal nomophobia
as a term used to refer to mobile phone addiction. Nonetheless, the colloquial use of the term
addiction seems to obscure the meaning of nomophobia. Rather, as its name implies,
nomophobia, or nonobilephone phobia, may be better suifed classificationas a phobia in
general, and as a situational phobia in particular (King €@l0; King et al.2014).

According to Choy, Fyer and Lipsitz (2007), situational phobias are one of the four types
of specific phobia recognized in theufth edition of the Diagnostic and Statistical Manual of

Mental Disorders (DSMV) and was not changed in the most recent, fifth edition of the manual

(DSM-5) (Grohol, 2013). Choy et aR007)e x pl ai n t hat Aspecific phob
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excessiveirrational fear of a specific object or situation, which is avoided at all cost or endured
with great di stresso (p. 267) . Situational
evokes an intense, irrational fear that leads to an intense redwiocan be both physical and
emotional. For instance, fear of flying, which is called aviophobia, is one of the most common
situational phobias (Skolnick, Schare, Wyatt, & Tillm&012). People with aviophobisould
strive to avoid flying as much as pddsi If they had to fly for some reason, they would endure
the experience with great anxiety and str&msnilarly, in the case of nomophobia, people with
nomophobia or nomophobes would have an irrational fear of being out of smartphone contact or
not beirg able to use their smartphones and try to eliminate the chances of not being able to use
their smartphone. Had they been unable to use their smartphones, they would have intense
feelings of anxiety and distress.

Although nomophobia is not considered a if®Ilphone dependence or mobile phone
addiction, it may be comorbid with problematic uses of mobile phoreerefore, in the next
section, research into problematic mobile phone use is discufsgrsing on the available

measures of problematic mobile pigouse

Measures of Problematic Mobile Phone Use
Although the need for thoroughly understanding what constitutes the problematic use of
mobile phone is apparent, the measures developed thus far seem to have foctised on

substance use and addiction litera, as seen in Table 2.1.
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Table 2.1. Measures of Problematic Mobile Phone Use

Measure Authors Basis

Mobile Phone Use Questionnail King et al. (2014) Mobile Phone Use Literature
(MP-UQ)

Problematic Use of Mobile Merlo, Stone, & Informal Interviews and DSMV -
Phones (PUMP) Scale Bibbey(2013) TR and DSM5 Criteria for
Substance Use Disorder
Test of Mobile Phone Choliz (2012) DSM-IV-TR Criteria for
Dependence (TMD) Dependence Disorder
Mobile Phone Involvement Walsh,White, & Brownds Behavio
Questionnaire (MPIQ) McD Young(2010) Components and Interviews
Problem Cellular Phone Use  Yen et al. (2009) DSM-IV-TR Criteria for
Questionnaire (PCPQ) Substance Use
Problematic Mobile Phone Use Billieux, Van der Problem Mobile Phone Use
Questionnaire (PMPUQ) Linden, & Rochat Literature
(2008)
Text-Message Dependency Sce Igarashj Motoyoshi, Text-Message Use Literature anc
(TMDS) Takai, & Yoshida DSM-IV-TR for Alcoholic and
(2008) Drug Dependencies
SMS Problem Use Diagnostic  Rutland,Sheets& Youngobés Criter.
QuestionnairegMS-PUDQ) Young(2007) Addiction
Mobile Phone Dependence Toda,Monden, Excessive Mobile Phone Use
Questionnaire (MPDQ) Kubo, & Morimoto  Literature
(2006)
Mobile Phone Problem Use Bianchi & Phillips Mobile Phone Use Literature and
Scale (MPPUS) (2005) Addiction Literature

Mobile Phone Use Questionnaire (MiRQ) by King et al. (2014)

King et al. (2014) investigated the emotional alterations resulting from nomophobia in
patients with panic disorder aratjoraphobia. For this purpose, they compared the emotional
alterations of the patients with volunteer healthy individuals in the control group. Because of the
lack of a validated measure for nomophobia in the current literature (King et al., 2@8),

they set out to develop a structured questionnaire to measure nomophobia. They stated that the
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guestionnaire was based on the nomophobia literature and mobile phone use literature. Having
draftedthe questionnaire, they hadréviewed by two clinicians @hconsulted a third clinician

who was unfamiliar with the questionnaire. Also, they piloted the questionnaire with seven
patients. In the end, they devised ait29n nomophobia questionnaire. They found out that
compared to healthy individuals, patientsttwipanic disorder and agoraphobia expressed
significantly more intense feelings of anxiety and distress when they did not have their mobile
phone or could not use it.

To the resear chehe presentiiag is thekfinsband anly gtempt to
devise a nomophobia measure. With this questionnaire, this study contributes a great deal to the
literature by addressing the need for a nomophobia measure and sounds promising for the
development of the nomophobrasearchliterature. That being said, the questionnaire was
developed by the authors based on their review of the literature and preconceptions about the
phenomenon of nomophobia. Given that the nomophobia literature is currently limited, a more
comprehensie investigation of nomophobia through interviews would have strengthened the

validity of the items included in the questionnaire.

Problematic Ug of Mobile Phones (PUMP) Scaley Merlo et al. (2013)

Merlo et al. (2013) developed and validated a measupeoblematic mobile phone use.
The items in the questionnaire were created based on informal interviews with several mobile
phone users who described themselvesaddictedto their phones, DSNV criteria for
substance use disorders, and a review of iagisheasures concerned with the excessive use of
the Internet. As a consequence, a list of 69 items was constructed, 20 of which were retained

after the revision of the items according to DSMThen the 2Bitem questionnaire with a-5
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point rating scale as administered to a sample of 244. Afterwards, they performed factor
analysis and reliability analysis to assess the psychometric properties of the questionnaire. The
results of the analysis indicated a unidimensional factor structure for the quesgoandithe
questionnaire had excellent internal consistehby (94). Furthermore, the authors examined the
relationship between the scores on PUMP Scale and the scores on another questionnaire that was
previously validated, Cellular Phone Dependency €eog Questionnaire (Toda, Monden,

Kubo, & Morimoto, 2004). They found a strong correlation between the saore36,p < .01).

An analysis of their results support their conclusion that the PUMP Scale is a valid and reliable

instrument that can be usexlmeasure the problematic use of mobile phones.

Test of Mobile Phone Dependen¢EMD) by Choliz (2012)

Chdliz (2012) sought to develop a questionnaire to assess mobile phone dependence
among adolescents. Taking the DSWATR criteria for dependence asetlvasis, the author
created a 10Gitem dependence questionnaire. This initial questionnaire was piloted with 542
students, which resulted in a-#6m penultimatequestionnaire for mobile phone dependence.
This 46item questionnaire was administered taample of 1,944 adolescents. After this study,
the final version of the questionnaire contained 22 items. The final version of {iten2®-
point rating scalejjuestionnaire was administered to a sample of 347 adolescents to check for its
construct validly by examining its relationship with MPDQ (Toda et al., 2006). The results of
the exploratory factor analysis with principal composegxtractionrevealed a threéactor
solution. These factors were namagostinence, lack of control and problems derifredh use,
and tolerance and inference with other activitiesThe questionnaire had excellent internal

consistency [ = .94). Also, the scores on TMD were strongly correlatéth the scores on
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MPDQ,r = .857, p < .0l. The results of the statistical ays¢s showed that TMD produced valid

and reliable scores.

Mobile Phone Involvement Questionnaire (MPIQ)y Walsh et al. (2010)

Walsh et al. (2010) investigated the relationship between frequency of mobile phone use
and mobile phone involvement. They argtleat the frequency of use and involvement were not
identical concepts by conceptualizing I nvol
interaction with their mobile phone. Initially, they came up with a list of 25 items obtained from
theresultsofagrvi ous qualitative study ( Wal (1993, Whi t e
1997) behavioral addiction components as basis for the interviews in that study. The
guestionnaire was administered to a sample of 946 young Australian people. After an initial
analysis of the results, they eliminated several items and ended up with a quétionhr8
items (sing a7-point rating scale) measuring a unitary construct, as revealed by the principal
component analysis. The questionnaire had moderate reliatility.78). They found a weak
relationship between mobile phone involvement and freqpuendaily use, leading them to the
conclusion that highly involved mobile phone users used their phone more frequently than did
those who were not highly involved. In addition to investigating the relationship between the two
types of mobile phone behavj they explored the psychological predictors of each-iBeilftity
and validation from others were investigated as the predictors in the study. Batlesélf and
validation from othersvere found to be predictors of mobile phone involvemewen hough
frequency of mobile phone use was predictady by selfidentity. Hence, they drew the
conclusion that frequency of use and involvement conceptualized by cognitive and behavioral

interactions with mobile phones should be distinguished. Employingoaous methodology,
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this study shows that the MPIQ is a valid and reliable questionnaire and thatesétly and

validation from others are factors affecting

Problem Cellular Phone Use Questionnaire (PCRQ) by Yen eal. (2009)

Yen et al. (2009) sought to investigate whether adolescents had the symptoms of
problematic cellular phone use and to examine the relationship among the symptoms of
problematic cellular phone use, functional impairment caused by cellular pismeand
depression. They used the taxonomies of substance use dependence on thé-TFSkb
develop the 12 items included in the PCRUThe questionnaire was administered to a sample
of 76 adolescents and their parents. Theitds questionnaire had rye good internal
consistency (= .854). They used the Kappa coefficient of agreement to examine thettest
reliability of the selreported scores on PCRQ by adolescents and by their parents. The results
indicated that the PCRQ was a reliable insument to measure problematic cell phone use.

After they ensured the reliability of the PCHYJ they administered the questionnaire,
along with Center for Epi de mi o-D)ptg acample &t udi e
10,191adolescents in Southern Wain. They found that 48.9% the adolescents showed signs
of problematic cellular phone use. Their results also indicated that those adolescents who
indicated any one of the symptoms of problematic cellular phone use as demonstrated by the
PCPUQ were moe susceptible to having at least one functional impairment resulting from
cellular phone use. Moreover, the study revealed that having four or more symptoms of
problematic cellular phone use would differentiate the adolescents with functional impairment
resulting from cellular phone use from those without any functional impairments. Finally, they

found out that it was more likely for those adolescents suffering from significant depression to
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demonstrate four or more symptoms of problematic cellular phoreand thus to have
functional impairment caused by cellular phone use.
Different from many of the other relevant studitise presenistudy used tegtetest
reliability to ensure the reliability of the questionnaire. Also, the study provided greatett insigh
into adolescentsd problematic cell phawme use,

depression.

Problematic Mobile Phone Use Questionnaire (PMPUQ) by Billieux et al. (2008)

Billieux et al. (2008) explored the relationship between problematibilen phone use
and impulsivity. For this purpose, they developed the PMPUQ. Although the authors did not
explain how the items were constructed in sufficient detail, they appeared to rely on the existing
studies related to problematic mobile phone useyTevised a questionnaire consisting of two
parts: actual mobile phone use and problematic mobile phone use. To assess the problematic uses
of mobile phones, they included 30 itemsp@int rating scale) in the questionnaire. The
PMPUQ was constructed thave far subscales, namely prohibited use, dangerous use,
dependenceand financial problems. The study was conducted with 339 participants who
completedhe PMPUQ and UPPS Impulsive Behavior Scale, assessing four facets of impulsivity
(e.g., urgency, lacof premeditation, lack of perseveranaad sensation seeking). The results of
the exploratory factor analysis and confirmatory factor analysis showed that the PMPUQ was a
valid questionnaire with an acceptable fit, measuringptieeiously mentionedour dimensions
of problematic mobile phone use. Reliability analysis of the PMPUQ revealed that each subscale
(prohibited use, dangerous use, dependemce financial problems) had good internal

consistency (for prohibite=d. 13e:fd&r =degé&ndd ma
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for ynanci al probl ems: Uu = .85). The results
reliability analysis show that the PMPUQ is a valid and reliable questionnaire to assess the
problematic uses of mobile phes

As for the relationship between PMPUQ and impulsivity, the study found that increased
mobile phone use was primarily related to two facets of impulsivity: urgency and lack of
perseveranceBillieux et al. (2008)also found that mobile phone dependenas predicted by

high urgency and low perseverance.

Self-perception of Teximessage Dependency Scale (STDS) by Igarashi et al. (2008)

Igarashi et al. investigated the relationship betweenpsetfeption of texinessage
dependency and psychological/beibaal symptoms of heavy use of texiessaging in relation
to two personality factors, namely extroversion and neuroticism. Using the items constructed in a
previous study (lgarashi, Motoyoshi, Takai, & Yoshida, 2005), they devised a concise version of
the same questionnaire composed of 15 items by taking the five items with the highest factor
loadings on each factor. The factors in the original scale were emotional reaction, perception of
excessive usand relationship maintenance.

The exploratory factomanalysis of the concise questionnaire revealed a -facter
structure consistent with the factor structure of the original scale. The same factors, emotional
reaction, perception of excessive usand relationship maintenance, were retained. The
confirmaory factor analysis of the scale also confirmed a good fit for the model. The reliability
anal ysis showed that the factors had good int

for perception of excessiveemsecel 8 =8578and
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of the statistical analyses revealed that the concise version of the STDS was a valid and reliable
scale.

To measure psychological/behavioral symptoms of heavy-rteedsage use, they
developed a fivatem questionnaire based dhe DSMIV-TR criteria for alcoholic and drug
dependencies. They found that personality factbs, is, extroversion and neuroticism, had a
significant impact on selberception of teximessage dependency. Furthermore, the study
revealed that the sefferception of texinessage dependency was one of the integral predictors
of psychological/behavioral symptom3.he personality factors however, were not direct

predictors of pgchological/behavioral symptoms.

SMS Problem Use Diagnostic Questionnaire (SNPRDQ) by Rutland et al. (2007)

Rutland et al. (2007) investigated the problematic uses ofntessaging(SMS
messaging)For this purpose, they developed the SM® DQ based (2084)chteria ng 6 s
for Internet addiction. The-Bem questionnaire was atnistered to a total of 115 undergraduate
students, 78 of which met the criteria for inclusion in the study and thus could be used for the
analysis. The exploratory factor analysis revealed afaotor structure. Reliability analysis
showed that the fagts had good internal consistepgyi t h Cr onbachdés al pha
respectively. Moreover, they investigated the relationship betweenrFBME®) scores and self
reported time spent using SMS and the relationship betweenrFBMI¥) scores and the sesr
on a previously validated scale, Mobile Phone Problem Use Scale (Bianchi et al., 2005). The
correlation analysis revealed a significant, moderate correlatio®) = 0.477p < .01, between
SMS-PUDQ scores and saléports of time spent texting. Theadysis also showed that there

was a significant, moderate correlatio(if6) = 0.741p < .01, between the SMBUDQ scores

\
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and the MPPUS scores, leading the authors to the conclusion that the3M3 was a valid

and reliable questionnaire to measpreblematic uses of SMS messages.

Mobile Phone Dependence Questionnaire (MPDQ) by Toda et al. (2004)

Toda et al. (2004) developed the MPDQ to investigate mobile phone dependence (as
cited in Toda et al., 2006). Since the original study in which the quesii@ was created and
validated was published in Japanese, the questionnaire development procedures are cited from
other sources. The items in the questionnaire were created based on the excessive mobile phone
use literature (Billieux, 2012). The A@&m questionnaire (4oint rating scale) was validated by
the authorsand the reliability of the questionnaire was proved. This study was one of the first

attempts to identify mobile phone use as dependence.

Mobile Phone Problem Use Scale (MPPUS) by Biané&hiPhillips (2005)

Bianchi and Philps (2005) developed and validated a mobile phone problem use scale
based on addiction literature. The MPPUS contained 27 itempdib0 rating scale), covering
common issues in behavioral addiction literature, such as tolerance, escape from othesproblem
withdrawal, craving, and negative life consequences on daily life. There were 195 patrticipants in
the studyToassess the reliability of the scale, th
the scaleandfound that the scale had a high levelmiginal consistencyd= .93). To assess the
construct validity of the scale, they explored the relationship between the MPPUS and self
reported time spent usin@pé mobile phone during the weeakd the relationship between the
MPPUS andhe previously vaidated Addiction Potential Scale (APS). The correlation analysis
showed that the correlation between the MPPUS scores and thepseted time spent using the

mobile phoneyr = .45, p < .01, was moderate. The analysis also revealed that there was a
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modeante correlation between the MPPUS scores and the APS scereé®},p < .01, which the
authors accepted as the evidence of the construct validity of the MPPUS. The authors also
explored the predictors of problematic mobile phone use from such persdiaalitys as
extraversion, selésteem, neuroticism, gender, and age. They found that extraversion, self
esteemand age predicted mobile phone prold¢icuse.

Unlike the other studieshe presenstudy only reported the results of reliability analysis
ard correlation analysis. The authors did not report the factor structure of the scale. Considering
the high internal consistency of the scale, the items appear to be homogenous and related to the
construct. However, given the lack of the factor structucefunther interpretation could be
made regarding the interrelations between the items. In addition, the low correlation between the
Addiction Potential Scale and the MPPUS could be attributed to the lack of evidence to support
the construct of mobile phoraldiction, which may in fact justify the weak relation between the

two constructs.

Summary

This chapter provided a review of the selected, relevant nomophobia research literature.
The chapter presented currently available definitions of nomophobia ataksshsl previous
research studies on nomophobia. The review of relevant studies showed that little has been done
to investigate nomophobia as a theoretical construct, except for a handful studies (King et al.,
2010; King et al.2013; King et al.,2014).

To investigate how measures of problematic mobile phone use have been developed, the
chapter reviewed currently available measures of problematic mobile phone use. The majority of

measures have been developed on the basis of substance use and addiatioe [[Bianchi&
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Phillips, 2005; Billieux et al., 2008; Rutland et al., 2007; Toda et al., 2006; Walsh 205D)
Specifically, DSM criteria have been extensively adopted to develop measures for problematic
mobile phone use (Choliz, 2012; Igarashilet2008; Merlo et al., 2013; Yen et @&009) The
majority of these studies devised the items in the measures so that the items would reflect the
criteria for the diagnosis of substance use or addiction as described Hi\D$R or DSM5. In
other wordsthese criteria were taken as the basis for writing the items. The measures were then
tested with a sample to examine the psychometric properties of the measures. When investigating
the psychometric properties of newly developed measures, currentlyodevatadies generally
used factor analysis, both exploratory factor analysis and confirmatory factor analysis, reliability
analysis, and correlation analysis.

Of all the selected studies, only one study sought to develop a measure of homophobia
(King et al, 2014). When developing the questionnaire, the authors relied on nomophobia
research literature and their preconceptions about the nomophobia. Because the current
nomophobia literature is limited, the questionnaire developed by the authors may not
comprénensively measure nomophobia.

The review of the relevant literature revealed that more research is warranted to
investigate nomophobia as a theoretical construct (King et al3; 20dg et al.,2014). Given
that the majority of measures have been develd@sed on some substance use and addiction
criteria, the need for qualitatively exploring the problémanobile phone use in generahd
nomophobia in particular is apparent on the grounds that such an exploration through interviews
can strengthen the Naity of items included in measures.

Thus, this study aims to address the need to investigate nomophobia as a theoretical

construct. Different from currently available measures, this study adopts an exploratory,
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sequential mixed methods design to qualidy explore and elucidate the dimensions of
nomophobia and devise a measure of nomophobia based on these qualitative findings, which is

explained in greater detail in the following chapter.
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CHAPTER 3

METHODOLOGY

This chapter presents the methodology that guided the research study. Specifically, this
chapter explains the exploratory sequential mixed methods research design used to explore the
dimensions of nomophobia amd design and develop the NMB. This chapteexpounds the
procedures undertaken in each phase of the study and discusses participant and sample selection,

data collectiopand analysis.

Research Design

To address the researcjuestions presented f@hapter ] this stug adopted a mixed
met hods research design with its focus on MfAcc
and gualitative d aGreawelli & Plaao Céaik 8097, . 5k tFromd @ O (
methodological standpoint, the basic tenet of mixed mathedhat the combination of both
gualitative and quantitative approaches results in a more thorough understanding of research
problems than can be attained by using either approach &oenell & Plano Clark2007).

Of all the various mixed methodssigns, this study utilized the twghase, exploratory
sequential design (qual Y QUAN) . The basic pr
first, qualitative phase inform the development of the sgcouoantitative phaseC¢eswell &

Plano Clark2011). This design is especially useful when developing and testing an instrument
that helps explore a phenomenon about which little is known or there is no instrument available

(Creswell & Plano Clark 2011). Therefore, this design is also known as théruiment

development design (Creswell, Fetters, & lvankova, 2004), which is illustrated in Figure 3.1.
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1 Semistructured  Phenomenology § Write items for 9§ Administer 1 Exploratory 1 Summarize
interviews ! Reduction each dimension NMP-Q factor analysis themes
(N =9) T Imaginative using (N = 301) 1 Reliability 1 Evaluate
variation particil g analysis NMP-Q
T Essence sentences 1 Correlation
construction analysis
Products Products Products Products Products Products
1 Transcriptions  Coded text 1 20item 1 Numerical 1 Factor loadings  Description of
1 4themes NMP-Q item scores 1T Cronbac dimensions
representing alpha 1 Validated
dimensions of { Correlation questionnaire
nomophobia to measure
nomophobia

Figure 3.1. Visual Diagram of theProcedures Undertaken in the Exploratory Sequential Design

9¢
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In this study, the first phase of this model began with the qualitative exploration of
nomophobia through focused interviews. Then the findings from this qualitative phase guided
the development of the items to be used in the Nomophobia QuestionnaireQINMMich was
tested in the second, quantitative phase. All the steps taken in each phase are explained in their

respective sections as follows.

Phase One: Qualitative

The first, qualitative phase of the study was aimed at exploring the dimensions of
nomophobia as described lbpllege students. To this endy phenomenological approach to
gualitative exploration was undertaken because the purpose was to explore the dimensions of
nonmophobia by describing Athe | ived experience:
(Creswell, 2012 p. 51). Phenomenology, as a qualitative inquiry approach, involves the
exploration of a phenomenon throwigbwnlilvaeddi vi du
experience pertaining to that specific phenomenon (Moustakas, 1994; Sokolowski, 2000). Hence,
semistructured interviews were conducted with a sample from the population to gain a thorough
understanding of the dimensions of nomophobia basedthe lived experiences of the

interviewees.

Participants

To recruit participants for the interviews, purposive sampling strategy was used because
the aim was to identify the participants who had experienced the phenomenon and thus who
could provide the most accurate narrative description of the phenomenon. Tdhexefierion
sampling strategy was wused for purposive samp

t he phenomenon bei n2012 p.t1a8). iFerdthis pyrdsee & wcecening
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guestionnaire, attached tAppendix A was distributed thragh email messages, using
snowballing strategies.

The screening questionnaire included questions about smartphone ownership, duration of
ownership and smartphone use. Moreover, the questionnaire adapted eight items from a
previously developed and valigat questionnaireTest of Mobile Phone Dependence (TMD)
(Chdliz, 2012). This questionnaire was useddentify the respondents who heavily depended
on their smartphondsy calculating a dependence score for all respondents using their responses
to the TMDitems The selection of the respondents was based upon the following criteria:

1. the respondent owned a smartphéorea year or more

2. the respondent had a mobile data plan providing accesketdnternet via the
smartphone

3. the respondent spent more tl@mhour using his or her smartphone

4. the respondent had a dependescore calculated using the responses to the
TMD items,greater than the mean of the scores of all respondents.

Respondents who met these criteria were contacted through email and vtedefanvan
interview. As a result, nine undergraduate students (four males, five females), s@yfgdniede

recruited as participants for the interviews.

Procedures

Semistructured interviews were conducted with the participants. All the interviews took
place in a university office on campus. Each interview lasted approximatelp Ifinutes.
When the interviewees arrived at the designated location, they were introduced to the study and

then asked to read and sign the Informed Consent Form, attacApgdndix B, if they agreed
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to be interviewed and audoecor ded. After the i1interviews?o
interviews were audioecorded and the interviewees were assured that their identity would be
kept confidential and that no associationssaen their identity and audio recording would be
made.

During the interviews,an interview guidewas followedto make sure that all the
interviewees were given the same information about the study and were asked the questions. The

interview guide is appeled toAppendix C

Data Analysis

Phenomenological data analysis steps as described by Moustakas (1994) were followed
to analyze the transcriptions. Phenomenological data analysis involves phenomenological
reduction, imaginative variatiorand constructiorof the essence of the experienc&argswell,

2012 Moustakas, 1994).

Phenomenological reduction begins with the horizonalization of the data, through which
significant statements about then t e r v éxpeneace @ré identified while treating all the
staements as equal in terms of their contribution to understandingtthgiewes 6 e x per i e n
(Creswell, 2012 Moustakas, 1994 Then, statements that are repetitive and overlapping are
eliminated, |l eading to fAa | i snt doodsweh, @0i2Zpepet it |
147) about thenterviewes 6 narr ative description of t heir
referred to as invariant constituents (Moustakas, 1994). Afterwards, these invariant constituents
are clustered into themes that represeeaning unitsCreswell, 201p Using these themes and

interviewes 6 s ttg atextara description of their experiends written(Creswell, 201
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Imaginative variation refers to constructiry structural description opar t i ci pant
experience witlthe phenomenorCreswell, 201), incorporating the textural descriptions from
the phenomenological reduction (Moustakas, 1994nthesizing the textural descriptions and
the structural description, an overall description of the experience, or the estenperience,
is constructed (Creswell, 2012; Moustakas, )9l interview recordings were transcribed
verbatim and pseudonyms were used to protect the identity of the participants. For the analysis of
the transcriptions, NVivo 10, a qualitative datsalysis softwarpackagewas used.

After exhaustively reading the transcriptions of all the intersidwrizons(significant
statement s about t he i nt er v frenweaehsntervieeedpse r i e n |
transcription. Through thematiclustering, tlese horizons were grouped into meaning units
(Creswell, 2012, which resulted in the textural description of the experiencénferviewess.

Next, a structural description of theterviewes 6 experi ence was written,
to construct the essence of the phenomenon, nomophobia, through the narrative descriptions of

theinterviewes (Miles & Huberman, 1994).

Trustworthiness

To ensure that the findings of the phenomenological analysis reflected accurately the
interviewes 6 merce €reswell & Plano Clark2011), membercheckingwas conductedn
gualitative research, membenecking is used to verify the accuracy and trustworthiness of the
findings by requesting input from participants (Rager, 20808).intervieweeswere contated
through an email message explaining the purpose of member checking with a description of what
they wererequestedo do. They were askedo read the descriptions of their experience and

assess whethehe descriptionseflected their experience. Theteérviewees were requested to
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respond within two daysAlso, they were asked to propose changes or corredfi@rs/thing
was not accurate enoughhree out of ninenterviewee were able to check the descriptions of
their experienceThey did not make anchanges on the descriptiorihey confirmed that the

descriptions were accurate and valid, alluding to the credibility of the interpretations.

My Role as a Researcher

As a mixed methods researcher, my role and involvement in the data collection process,
especially in the first, qualitative phase should be taken into consideration when interpreting the
findings and results of this study. Personally, | believe that people can become attached to
inanimate objects like smartphones. With technology, the fpeinattachment can be almost
inevitable for some peopleecause othe advanced features such technological innovations as
smartphones provide. This attachméntand bonding with technology can be attributed to the
fact that peopleanget what they thik they want through technology as Turkle (20a4Rjues
The attachment users feel to technology then may be more related to what they are getting out of
their interactions with technology

One year prior to the onset of this study | would call myself a nomophobe. | had the fear
of being out of the loop and gettingff the grid. Upon realizing my attachment to my
smartphone, | tried to reduce the number of times | checked my smartphondisfotesss,
emails, and notifications from my social media accounts among others. When | moved to the
U.S. for my graduate studies, | did not have a smartphone for five months and was able to
completely eliminate the desire to constantly check my smargphod overcome the fear of
being out of touch with my smartphone. When | started using a smartphone again, | was able to

reduce significantly the amount of time | spent on my smartphone and number of times | checked
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it. Also, | did not experience any feedj of anxiety or fear when | was away from my
smartphone. My own experience led me to thinking that the intensity of nomophobia can change
from time to time and that people can learn to cope with nomophobia by trying to control their

use of smartphones.

Interim Phase: Questionnaire Development
The interim phase of the study was devoted to the development of theQNMP
Speciically, this phase of the study was aimed batilding on the findings from the first,
gualitative stage to design and develop the N@MRHence, it was the interim phase in which the
first, qualitative phase was connected to the second, quantitative phase.
To devise the questionnaire, eight guidelines progoby DeVellis (2003) were

followed. Thesesteps are elaborated below.

Step 1: Determine Clearly What It Is You Want to Measure

The findings of the first, qualitative phase of the study were invaluable in that they
provided an irdepth description of the mhensions of nomophobia in the words of the
participants interviewed. Thughese findingsdefined the purpose of the questionnaire:

measuring nomophobia.

Step 2: Generate an Item Pool

Within each dimension, there were several recurrent components medntignéhe
interviewees. Taking into consideration the importance of each component, for each dimension,
several items were carefully constructed using the statements of the interviewees from the

transcriptions. This resulted in a list of 23 items, covetimg four dimensions of nomophobia.
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The list of the itemss attached tcAppendix D Three items were paraphrased versions of other

items.

Step 3: Determine the Format for Measurement

A 7-point Likert £ale was chosen as the rating scale for the questienbaecause the
items were presented as declarative statements and the intent was to have respondents indicate
the degree of their agreement or disagreement with each statement. As a commonly used scaling
format in Ameasuring @inhbeowWViesl,| ibe,l i 2063, am.d 7a!

deemed appropriate for the purposes of N®IP

Step 4: Have the Initial Item Pool Reviewed by Experts

The questionnaire was reviewed by two exp@tscontent validity. These experts were
familiar with the ph@omenon of nomophobia. One of the experts was a full professor of
Instructional Technology with extensive experience and expertiselusationalresearch and
was investigating the effects of technology use, especially the Internet and smartphones, on
adokescentsThe ot her expert was the researcher 6s ad
and Instructional Technology and Human Computer Interactionseldweperts evaluad the
items for their clarityimportanceand relevanceThe results of the grert review indicated that
all 23 items were relevant to nomophobia and important for the questionnaire. Based on the
expertsb6éb comments and feedback, three paraphr
because the experts indicated that they weexlapping with the original items. Also, some
minor changes were made in word choices and sentence striaciomgrove the clarity of the

items
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After the expert review, the questionnaire was reviewed by an English language editor to
make sure that theneere no structural errors in the items and the wording of the iteas
appropriate. Based on the editordos feedback,
consistency among and clarity of the items. For instance, the language expert recomneended th
use of MAemail messageso instead of Aemail s

Finally, representatives of the population (two undergraduate students who were naive to
the study) piloted the 2llem questionnaire to ensure that all the items were comprehensible.
The two students indicadethat the items were meaningful to them, and that they had no
difficulty in reading and understanding the items.

As a result of this step, a penultimate questionnaire with 20 itemsreaigd

Step 5: Consider Inclusion of Validation Items

DeVellis (2003) recommends that other relevant measures be administered to check for
construct validity. For this purpose, theit8@m Mobile Phone Involvement Questionnaire
(MPIQ) developed by Walsh et al. (2010) was administered together with the QNMPe
MPIQ was just used for purposef analysisand is not part of the NMB).

The remaining three steps, Step 6: Administer Items to a Development Sample, Step 7:
Evaluate the Items and Step 8: Optimize Scale Length, are related to the second, quantitative

phase ofhe study and encompass the procedures described in Phase Two.

Pilot Study
Before the main study, a pilot study of the penultimate NMWas conducted with a
conveniere sample of 86 undergraduate students from the population, who were not included in

the sample for the main study. The sample consisted of 11 male students (12.8%) and 75 female
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students (87.2%) aged P8 with a mean age of 19. The NMP was administered in a large
undergraduate class. Rather than identifying the factor structure of th@goase, the purpose
of the pilot study was to see whether the NgFproduced reliable scores because the sample
size was relatively small to perform exploratory factor analysis and thus to make informed
decisions about the factor structure of the qoesiire, which is explained in greater detail in
the next section.

The pilot study demonstratetiat the NMPQ held good internal consistencwith a
Cronbachos a D18 hTaerefore, | ituwasconcluded that the questionnaire was

appropriate for usi the main study; and thuthe second phase of the study was initiated.

Phase Two: Quantitative
The purpose of the second, quantitative phase of the study was to test the penultimate
NMP-Q with a large sample and investigate the extent to which the-QMEnerated valid and

reliable scores.

Sample

To improve the representativeness of thsults a stratified sample was selected for the
main study. In particular, proportionate stratification was used and chlisgplinewas chosen
as the strata. Sincéhe university where this study was conducted had six colleges offering
differentundergraduate programs (see Table 3.1), the population was divided into six strata. The
proportionate stratification was calculated on the basis of the enrollment stabitite
university for the last 4 yea(©ffice of the Registrar, n.d.Jhis ascertained that the number of
students selected for the sample from each stratum (i.e., college) was proportionate to the

number of students in each college at the universitgl ler in the population. Table 3.1 lists
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both the number and the proportion of students in each callege compared to the population,

that is, all undergraduate students at the university. A sample size of 300 students was chosen for
statistical analyis purposesecausdt is commonly accepted as sufficiently large sampleo

perform exploratory factor analysis for such a questionnaire as-QNlBomrey & Lee, 1992
DeVellis, 2003;Tabachnick & Fidell, 2013 Hence, he sample in the main study congidtof

301 undergraduate students (135 male, 166 female) with mean age of 20.

Table 3.1. Demographic Characteristics of the Sample

Characteristics n %
Age
18 55 18.3
19 91 30.2
20 54 17.9
21 49 16.3
22 32 10.6
23 12 4.0
O 24 8 2.7
Sex
Male 135 44.9
Female 166 55.1
Year of Study
Freshman 126 41.9
Sophomore 58 19.3
Junior 61 20.3
Senior 56 18.6
College
Agriculture and Life Sciences 46 15.3
Business 41 13.6
Design 21 7.0
Engineering 74 24.6
Human Sciences 45 15.0

Liberal Artsand Sciences 74 24.6
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Data Collection

For data collection, a f t grincipajresearchenppearech st r uc
in class meetingso explain the purpose of the study and to invite students to participate in the
study. Boththeresearth er and instructors emphasized that
was completely voluntary and had no effect on their relationship with the course insbirumbor
their coursegrade. After clearly explaining the purpose and proceduregrimapal researcher
asked the students tbstributethe paper copies of the questionnaire among themselves. In the
classes where the students were using laptop computers, the students were @sketetethe
online version ofthe questionnaireusing Qualtrics a webbased questionnakgelivery
application Those students who decideddmmpletethe questionniee took a copy and handed it
to the principal researchaifter they were done. Each data collection segsiokapproximately

10-15 minutes.

Questionnaire Structure

The penultimate questionnaire is attached\ppendix Eas it was used in the study. It
contained three main sections: demographics, smartphone use, and nhomophobia questionnaire. In
addition to theséhree sections, the questionnaire included titer® Mobile Phone Involvement
Questionnaire (MPIQ) developed by Walsh et al. (2010). As mentioned before, the MPIQ was

used to check for construct validity.

Section I: Demographics
The Demographics sectionfahe NMP-Q was specifically designed for undergraduate
students because the population was the undergraduate students at a large Midwestern university

in the U.S. This section included age, sex, year of study, major, and college.
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Section II: Smartphone We

The Smartphone Use sectimf the NMRQ was constructed based the findingsfrom
the interviews. It included duration of ownership, data plan ownership, average time spent daily
using the smartphone, frequency of checking, number of phone calls ecailezd per day,
number of text messages sent/received per day, number of email messages sent/received per day,
number of applications on the smartphone, purposes for which the smartphone is used, and

contexts in which the smartphone is used.

Section Ill: Nomophobia Questionnaire (NMR))
TheNomophobia Questionnaire section included the 20 items developed as a result of the

first, qualitative phase.

Data Analysis

All of the statistical analyses were performed using IBM Statistical Packagthe
Social Seences (SPSS) 20. All data collected through the pbased questionnaires were
entered into SPSS and the data downloaded from Qualtrics were imipbot&®SS.

Specific statistical analysis techniques employed to analyze the quantitative data

collectedin the second phase of the study are discussed below.

Exploratory Factor Analysis

To explorethe underlying factor structure of the NMP, exploratory factor analysis
(EFA) was performed on the dataset. Factor analysis serves various purposes. Itts used
reduce a relatively large number of variables into a parsimonious set of factors (DeVellis, 2003).
It also helps to identify the underlying structure of a questionnaire by determining which items

load on which factors or dimension€dmrey & Lee 1992) Thus, it is used to ensure the
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construct validity of selfeported instruments (Thompson, 2008FA, asits name implies, is

used to explore such psychometric propertiesraéasure, e.g., a questionnaire

Reliability Analysis

Internal consistency relibi | ity was examined to deter mi ne
withind (DeVell i s -Q. 3ific® Bternalpconsisgeiicy of & QuestioNndire is
demonstrated by the intercorrelations among the items in the questionnaire (DeVellis, 2003),

Cronbabh 6s al pha was wused for reliability analysi

Correlation Analysis

To examine the relationship between the NKPand MPIQ,a parametriccorrelation
coefficient (he Pearson produemoment correlationwas used. The degree of the correlation
between thescores provided evidence of similarity between the NMBnd MPIQ (DeVellis,
2003).

Summary

This chapter presented the research defsigaddressinghe research questiogsiiding
this study. The twaphase, exploratory sequential mixed methad®arctdesign was explained
and the steps undertaken in each phase of the study were described. The first phase described the
procedures for the qualitative exploration of the dimensions of nomophobia through semi
structured interviews conducted with nine undergedd students from the population. In the
second phase, procedures for testing the NMRith a proportionately stratified sample of 301
undergraduate students from the population wierscribed Moreover, the steps followed in the

development of the NM) after the first phase of the study were presented in the interim phase.
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CHAPTER 4

FINDINGS OF PHASE ONE: QUALITATIVE

This chapter presents the qualitative findings based on the analysis of the interviews
conducted with nine undergraduate studentsurd during the first phase of the study as
described irChapter 3 The purpose of the qualitative data collection and subsequent qualitative
data analysis was to explore the dimensions of nomophobia as describeddiegestudents.

The findings of the first phase of the study are derived fjoalitativeanalysis of the verbatim
transcriptions of the interview, following the procedure explained in the previous chapter.

The research question that guided this first, itatale phase of the studyas What are
the dimensions of nomophobia as describeddiiegestudents? Therefore, this chapter details
the emergent themes thatflected thedimensions of nomophobia through exemplar statements

from verbatim transcriptionsf the interviews.

Understanding the Dimensions of Nomophobia
Four themes emerged from the interviews as the dimensions of nomophobia. These
dimensions are(1) not being able to communicai®) losing connectednesg) not being able

to access inforntaon and(4) giving up convenience

Throughout the rest of this chapter, pseu

identities.
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Dimension I: Not being able to communicate

The first theme that emerged as a dimension of nomophobia is not beingoable
communicate. It refers to the feelings of losing instant communication with people and not being
able to use the services that allow for instant communication. The items under this theme are
related to the feelings of not being able to contact peoplécabe contacted.

The interviews showed that the participants heavily relied on their smartphones and
respective features for communication purposes. When asked in what ways he thought his
smartphone affected his daily routines, Peter, @/&#kold junior in Computer Engineering,
said:

It lets me keep in touch with... like my parents who live out of the state. We
can text or talk all the day without like setting time aside to devote. We can
just message each other as needed. For work and stuff, if sorinasree

guestion for me | can respond to them wherever | am.

For the same question, Olivia, who is ay&hrold junior in Agricultural Education, responded

as follows:

It lets me communicate with people more easily. So if my schedule needs to

change or | eed to ask someone a question, | can do that more easily.

Lily, a 20-yearold sophomore in Elementary Education, said:

| think it enhances [my daily routines] actually. Obviously communication is

so much easier. You can just text a group to tellthem where me et up é
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Ted, a 24yearold senior in Mechanical Engineering, explained the importance of his

smartphone as a communication tool as follows:

It is like a good friend to me. It can help me solve many problems. Also, it is
a very important way to conneitt other people. For example, | am in the US
right now, but most of my friends are in China or somewhere. | have to use
my phone to communicate with them. It helps me feel better, feel | am not
alone. For example, when | first came to the US, | justhigthesick but my
phone helped me communicate with my family so | could feel better. Also,
every morning when | wake up, my first thing is to get my phone and check
what | got during the night. Since there is a time difference with where my
friends live, thg. may send me something during the night. So every time |

wake up | check my phone.

These quotations demonstrate the importance of smartphones as a communication tool
for young adults. Owing to the place of smartphones in their lives, the participaréssegthat

they would feel anxious when they could not use their smartphones as illustrated by the

following quotations

The part that would be unfortunate is like | can't receive any messages or

email. | can't contact people | need to contact. That'dikeotr nice feeling.

(Peter)

Peterbés statement about not being able to co

participants, as well. When asked how she would feel if she had left her smartphone at home,
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Lily said she had forgotten her smartple at home the day before the interview. She described

her experience as follows:

It is funny | did that yesterday [laughing]. | left it at home. Umm it was kind
of weird because | couldn't text my roommate and say "when are you riding
the bus home?" | eddn't communicate. For that instant communication, |
had to wait until | opened my computer on-Wfiand typed out a message. []
The communication one was the hardest for me. [] Not being able to get a

hold of peopl eé

Lilyds exper i enctethepimportance ef snstantncemnmiicationi for young
adults. To her, instant communication meant being able to get a hold of someone through text
messaging.

Similarly, another problem was related to being out of contact. Tracy\ed&dld

senior in Kiresiology, said that she would feel anxious if she could not use her smartphone based
on a recent experience:

[] I just blew through my first 300 minutes a couple of days ago. | was like

"Now how are people gonna call me?" Even that makes me have a fefeling

anxiety.

Tracy also explained how she felt when her smartphone was broken. She said she hated the fact

that she depended on her smartphone too much and added:
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The losing of contacts, connection and the losing of information too. Pictures
are not a bigleal. But | don't have the contacts anywhere else so | was like

"how am | gonna contact people to let them know my phone is dead.”

Thus, Tracyb6s statements highlight the value
and being contactable by théamily and/or friends.

While calls and text messages were highl:/
messages were another medium of communication for Astrid, -ge&@ld senior in

Microbiology:

| think | am too attached to my email like | deick to emails really quickly,
which is great for some things, but sometimes | feel too plugged in to the
email. [] | think that not being able to check my email would probably make
me a little anxious just because | know at the end of the day | probahlg w
have a full inbox. | wouldn't be able to check it. If someone like needed me

for something, | wouldn't be able to respond right away.

To Astrid, email messages were just as important as calls and text messages. Her statement also

shows her desire t@spond to people immediately when they try to contact her.

Dimension Il: Losing Connectedness
The second theme is losing connectedness. The items grouped under this theme are
related to the feelings of losintpe ubiquitous connectivity smartphones prajicand being

di sconnected from oneds online identity (espe
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The interviews revealed that connectedness was a driving force for young adults to use a
smartphone. Astrid stated that one of the benefits of her smartphone was thzdther stay

connected. She said:

| think it allows me to stay upo-date with my friends and all of that. | also

have this app that allows meé | went abro
of friends in Africa that | can't text. So it helps me stay emted to them

because there is like this free texting app so | can text them for free through

that. And then I think it facilitates my ability to stay connected to my classes

like 1 have a Blackboard app that | check for updates and lecture notes and all

of that.

Another important point raised by the participants was related to how they ensured that

they saw the notifications from their smartphones. For instance, Peter said:

When | am on my computer or something, | would leave my phone like
facing this way{showing his smartphone facing up so he can see the screen
when it is on the desk] and then there is a light here [showing the place of the
light]. It would change like if it is olivine, it is a text from my girlfriend. If it

is like blue, it is like a fiend. If it is purple, it is an email. That way if | notice

it and | can decide. If it is purple, | don't care about email right now so | can

just work on.
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Astrid stated:

| have my smartphone like next to me on my desk like at home. So if it
buzzesbecause someone like Facebooked me or whatever, | will check that
and go back to what it is | am doing. | guess | don't like seeking out to check
it while doing something but if | see that someone is like contacting me | will

check it.

Lily said:

If it is just sitting here and | know nothing has happened with it, | don't need
to check it. Or if | don't hear it ring, or if it is just in a bag somewhere but if |
hear it go off then | had that need of "what is it? what is the notification?" If |
could, I wouldcheck. | wouldn't if | am having a meeting with a professor. |
wouldn't check it; | would just wait. But if | am just doing something on my

own, | would check it.

Ted recurred:

If there is a notification, | would check it as soon as possible. If it isimgpt

important, | would continue what | was doing.

These quotations illustrate the importance young adults attach to making sure that they notice the
notifications they receive from their smartphones and their desire to check their smartphones for
notifications. They appear to view notifications as a way of ensuring connectedness: if they have

notifications, it means they stay connected to their online identity and networks.
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Connectedness seems not only related to their online identity but also to ttEhema

itself. Tracyds comment provides an exempl ar

[My smartphonkis very important because of that connectedness and | got

used to it. So it is hard to go backwards.

It is worth noting that Tracy brought up a recurrent peibeing usedo having a smartphone.

When asked how she would feel if she did not have her smartphone with her, Olivia said:

Because you are used to having it in your pocket or in your hand and it is like
you are always touching your pockets, looking for it and likeatons like

on the bus or if | am sitting outside the classroom, waiting for the class to
start, | don't know what to do with myself cause in that situation I'd be

probably on my phone.

Furthermore, Peter commented:

Once you are used to having a smiaoipe, you don't want to go back to

having like an old phone.

These statements suggest an interesting point: not only do young adults, via their smartphones,
feel connected to their online connections and networks but they do feel connected to their
smartplones, as well.

When asked how she would feel if she had left her phone at home, Olivia said:

Umm | have done that before and | just feel kind of like naked
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For the same question, John said he would feel awful. He added:

Pretty much for me it is jusiike it becomes twined with your everyday
routine and everything. | mean it is just like it is not comfortable to have a
day without it. If you went all day without, uhh..., get rid of your backpack
and pencils and stuff. Imagine going to a class and itldvbe just weird, |
guess. For me, | lost my cell phone in a classroom one day. | couldn't find for
like four hours. In that four hours, | was like | just lost power instead of cost,
you know. So | guess losing it versus forgetting it is different buh y@aean
going without it is a huge drawback o6écau
today. It is also kind of an expectation. | guess for the most part society just
kind of expects everybody to have a smartphone. So it is like "yeah, | will
send an email. &ly once you get it." You know it is not like five hours later

when you get home. They want responses quick.

Johnds portrayal of his smartphone as being e
connectedness is in his life. He brings up a wemyortant point that having a smartphone is an

expectation in society. To further explain his point, he added:

It pretty much is considered mandatory in society now. People will complain
about people who are on their smartphones too much but if you loakdar

at what everybody else is doing if you didn't have a smartphone or you
weren't on your smartphone, that's a lot of less productivity. It is just away

from the norm.
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Thus, he views not having a smartphone as an aberration from the norm.

Dimension lll: Not being able to access information

The third theme is not being able to access information. The items under this theme
reflect the discomfort of losing pervasive access to information through smartphones, being
unable to retrieve information through artphones and search iaformationon smartphones.

The interviews showed that accessing information on smartphones was of great

importance for young adults. As a benefit of having a smartphone, Peter said:

I l' i ke the abil ity ddneyouarelikedoh, waatie wal ki ng
this song?" you can pull out an app that figures out what song is playing. If

you are thinking about "what did | just learn in the lecture today?" you just

pull out and google what the lecture note was and like no mattnewlou

are, if you have a question you don't have to set that question aside. You can

just figure out the answer like immediately. Things there most of the Internet,

| guess.

Robin, a 23yearold junior in Elementary Education, described the benefit®pnEmartphone in

terms of how it facilitates access to information as follows:

Benefits would be like | check the weather and check like if | have a question
like about | didn't know when the [football] game was, so | could check when
that was or questiorikke someone says something and | am like "what does

that mean?" so | check it on my phone. Or "what actor was in that movie?"

So that's kind of how | use it for that.
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Similarly, Lily said her smartphone was very beneficial for accessing informatioadaiedi:

| use it for my news. | use CNN and BBC apps to like get the world news. |
am constantly googling things, looking things up. So instant gratification in a

way. Like | can find things right away if | wanna find or know something.

Ted said:

It benefis me a lot. Just like with a smartphone | can get as much information
as | want. Because | am an international student, when | have trouble reading
something or | don't know what a word means | can look it up on the Internet.
It provides me with a lot ofnformation. Also, it has many features. It has a
camera. It can work like an iPod or something. | can listen to music. | can

take pictures. It also has GPS or navigation. It is very useful.

Barney, a 22/earold senior in Aerospace Engineering, descrittedbenefits of his smartphone
as follows:
Especially with class projects and stuff like that, it is really nice because |

like to be able to look things up. That has come in handy a couple times, as |

have been talking about. School projects with othendfs.

To further explain how he uses his smartphone to access information, Barney also added:

It is especially nice if | have a test coming up. Sometimes | take my study
notes on Evernote. From there | can pull out my notes and just look at them

quick. Sanetimes | make some study notes. If | don't wanna pull out a bunch
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of sheets, | can like quick search through them to find different things. So
many of my classes have like online stuff. For a good example, | had a
German test yesterday. When | was on naywo the class, | just pulled out

my smartphone, loaded up the PowerPoint and just started reviewing it while

| was walking.

These quotations exemplify the importance put on accessing information through smartphones.
Since it is a very essential componeiittheir smartphone use, young adults report problems
when they cannot access information through their smartphones. The following statements by

Olivia provide an insight into this issue:

| like having information at my fingertips like if | don't know theswer of
something, | wanna know it right away. So I'm gonna use my smartphone to
look it up. [] And if I couldn't answer a question right away, without that

access to the Internet | feel like that would make me uncomfortable.

The same concern was poidteut by Peter, too. He said:

| would feel anxious if | can't google information.

Dimension IV: Giving up convenience

The fourth theme identified as a result of the qualitative yaisalis giving up
convenienceThe items grouped under this theme are edldb the feelings ofiving up the
convenience smartphones provide and reflect the desire to utilize the convenience of having a

smartphone.
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The interviews revealed that the participants found their smartphones convenient. When

descibing his use of hismeartphoneJohn said:

[My smartphone use] has probably been excessive. | mean just because it is
so convenient, | mean you have literally everything you need in your pocket.
If I didn't have to type papers or play Legal Legend, | probably wouldn't need
a laptop. | mean there is research, | suppose too. It is just convenient; you
always have everything you need right there. [] | mean having like a 4G LT
like everywhere here and having the convenience is really nice to have.
Especially being able to drive amiiere now. We don't have like dead spots
for the most part. | mean besides like a few spots you have pretty much
Internet anywhere, which three years ago even you drive out of a city and

there is nothing.

Although John believed that he was using his srharip excessively, he did not seem to be
worried about it because of the convenience it provides. When asked how he would feel if he

could not use his smartphone, John stated:

| would say it is kind of situational. For the most part, | would definitely feel
anxious. | mean if you are in the middle of the day and if it is 2 o'clock and
your class is until 4 or something, you know. It is like snowing outside. You
know there is always stuff that can happen. Just being out of the loop
completely and not havinghat right here you know... It is almost like a

comfort that you carry around with you. It is like a peace of mind, | guess.
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John appeared to associate having a smartphor
out of the | oop.asedWBth the @yvenwrees his asrastghong pravided. He

described it even further:

It is kind of a freedom. It is the same thing as moving from a desktop to a
laptop computer. With desktop, obviously you are stuck wherever that is but
with laptop you can frely move about the house or move to a friend's
location. The same thing with the smartphone is now suddenly you don't even
need the Internet. You can kind of move wherever then and you get access to
the Internet and get access to anything. So it is kinthefsame way of

freedom. If | wanted to, | could access anything at any time.

These quotationdemonstrate thdtaving access to the Internet through the smartphone is one of
the most convenient commodities smartphones allow for. Both John and Barnkegdaymon

the convenience of constant and instant access to the Internet anywhere and anytime. If this
convenience of having constant access to the Internet is not provided, then the feelings of

discomfort emerge, as demonstrated by the following stateniRolén said:

It would be kind of annoying because it is just | am used to it again. If | don't
have service for the Internet, then | would be like always keep trying to see if
| do have service or something like that. If | am in a different state, inloes
always work out and so that's really annoying. | am always like "oh, | wish |
was back in lowa so | could use my smartphone again." One time my
smartphone broke, then | got a remartphone to use and then it wasn't as

big of a deal because | knew iidd't have those capabilities. But | already
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knew that. If this one [showing her smartphone] wasn't working, again that
would be annoying because | am paying for it and | know that | should be

able to use it.

As Robinbds statement s sheuddw able vohusenher srhagphdnenandvs s
utilize the convenience it offers, she expects to have it available all the time. If not, she feels
annoyed. Based on her-smapephenee, wit h mitdoplet f
expectations from the smartpl®mcrease, the feelings of annoyance and/or anxiety tend to be

more severe.

Moreover, Ted stated:

Sometimes | feel anxious but mostly if there is maernet connection, |
would try to go somewhere else to get access to the Internet. If my battery

goes dead, | would try to charge my phone. | would try to make it alive.

Likewise, Ted, who was an international student, said:

Actually, when | am with my familyand friends, | would not feel
uncomfortable if my battery is low or dead. | think when | am lonely, | feel
my phone is a very important thing. But when | am not alone, or | have

something to do, | don't feel the same.

Tedds comment is an exemplar of the effect of

the feelings attached to the smartphone.
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The importance of having battery in the smartphone was pointed out by another
participant, as well. John, who was preisty reported to believe that his smartphone was a
peace of mind for him, expressed his desire for having a charged battery in his smartphone as

follows:

[] If it does go dead, that's the sort of thing when it is like "I need to charge
my phone right now"Especially, if I'm not at home and it dies, it is just an
uncertainty of like what if | forgot my keys? [] If it does die, you lose a peace

of mind.

This statement exemplifies how important it is for young adults to have a charged
battery so that theirssnr t phone wi | | be fialiveo. John appea

to having his smartphone with him as the value to having his keys with him.

Another important point was made by Tracy when asked to describe her smartphone use.

She said:

Ummm, | would prdably say that | am addicted to my phone based on when
my phone died a couple of weeks ago and | had to get a new one and | was
like "Oh my Gosh what am | gonna do?". And then within 24 hours | had a
new phone, just real quick. [] | felt like | was gonret gtranded somewhere
[laughing]. [] Like "well, | don't have phone now. What do | do?" Like Dark

Ages. Just kidding but yeah [l aughing]o
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Tracy described herself as being addicted to her smartphone. She appeared to count on her
smartphone as a means of@msg safety.
Summary

This chapter presented the findings of the first, qualitative phase of the study. As a result
of the analysis of the interviews conducted with nine undergraduate students from the
population, this chapter focused on identifying andcdbing the dimensions of nomophobia.
Based on the findings from this phase, four dimensions of nomopivebgaidentified not being
able to communicate, losing connectedness, not being able to access information and giving up
convenienceThe first dimesion of nomophobia, not being able to communicate, refers to the
feelings of losing instant communication with people and not being able to use the services that
allow for instant communication. The items under this theme are related to the feelings of no
being able to contact people and to be contacted. The items grouped under the second dimension,
losing connectedness, are germane to the feelings of ldbmgubiquitous connectivity
smartphones provide, and bei ng. Theitens ondethect e d
third dimension, not being able to access information, reflect the discomfort of losing pervasive
access to information through smartphones, being unable to retrieve information through
smartphones, anbeing unablgo search folinformationon smartphones. Finally, the items in
the fourth dimension of nomophobia, giving up convenience, are related to the feelyna@f
up the convenience smartphones provide and reflect the desire to utilize the convenience of

having a smartphone.
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CHAPTER 5

RESULTS OF PHASE TWO: QUANTITATIVE

In this chapter, the results of the Phase Two, which is the quantitative phase of the study,
are presented. The primary purpose of the quantitative phase was to assess the validity and
reliability of the questionnaire developed as a result of the first, qualitative phase. For this
purpose, this chapter presents the results of the statistical analyses of the quantitative data
collected from boththe pilot study and main study{rhe specific analyses performettlude
exploratory factor analysis with pncipal component extraction (and varimax rotation),
reliabilty anal ysi s wi t h Cr o n hestcdiglericity, |IKpisedMeyer@lianr t | et t
measure ofsampling adequacy,the Pearson produchoment orrelation and other relevant
descriptive analyses. This chapter first presents the results of the pilot andlythenit

elaborates more on the results of the main study

Results ofthe Pilot Study
Principal componentextraction with varimax rotation and reliability analysis were
performed on the 20 items in the questionnaire for a sample of 86 undergraduate students. As
discussed irfChapter 3the primary purpose of the pilot study was to testrtermal consistency
of the items rather than extracting the exact number of factors because of the small size of the
sample to conduct exploratory factor analysis that could help to make a good decision about the
adequacy of factors and rotation. Tabl& details the results of the EFA and reliability analysis

of the items in the pilot study.
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Table 5.1 Exploratory Factor Analysis and Reliability Analysis of All Items in Pilot Study

ltems Factor Loading ComnmnaMy Conedednem- Cronbach¢
1 2 3 4 5 after Extraction  Total Correlation If ltem Deleted
1 .784 .655 .339 .918
2 .783 .760 481 .916
3 .632 .698 .536 .915
4 .658 .545 778 441 .916
5 .540 .594 .623 .913
6 .536 .600 .594 .913
7 .640 .647 .658 .912
8 172 .696 .559 .914
9 .765 .693 .396 .918
10 .633 .684 .729 911
11 .787 722 574 914
12 .821 .796 .674 912
13 .897 .838 .603 913
14 .860 .753 .495 .915
15 .656 .705 726 .910
16 .784 .813 .681 911
17 .816 .756 .647 912
18 .817 .785 .649 912
19 522 .696 .529 .915
20 716 .628 571 .914
V% of 226 186 13.6 9.4 7.3 Overall Cron 918
ariance

As seen inTable 5.1 five factors were extracted and they accounted for approximately
71.5% of variancefractor structure differed greatlinowever,from what was expected after the
gualitative phase of the study. Item 4 was a complex item because it tmadeth Factor 4and
Factor 5. While all the other factors had multiple items with salient loadings, Factor 5 had only
two items: Item 4 and Item 5. Considering that Item 5 loaded on Factor 4 with a greater loading
value, Factor 5 had only one item, Item 9. Such a fadtactsre did not make sense both
statistically and conceptually. This complicated factor structure was ascribed to the small size of
the sample and therefore the researcher decided to focus more onrtied guasistency of the
items. Table 5.hlsoshow t he results of the reliability a

alpha for all of the 20 items in the questionnaire was .918, indicating a good internal consistency.
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Moreover, reliability analysis of the pilot study data revealed that intercooredaamong the

items were good and no item needed to be deleted so that the internal consistency of the overall
guestionnaire would increageonsidering the total variance accounted for by the items (71.5%),
high value of o0ver adrélatioGsy among the iterdss andthepconeribution nt e r
of each item to the overall internal consistentyyas concludedhat all items were important

and needed to be included in the questionnaire.

Results ofthe Main Study
Data collected during the main sjidereanalyzed following the same procedures as the
pilot study. Principal component analysis (PCA) with varimax rotation was performed on the 20
items in the questionnaire for a sample of 301 undergradtiadients The results of the main
study are premted in four sections: (1) item analysis, (2) exploratory factor analysis, (3)

reliability analysis, and (4) correlation analysis.

Item Analysis

Table 5.2provides an itentevel summary of the descriptive statistics for each item,
including the number andercentage of respondents for each response level (from 1 to 7), and
the mean and standard deviation for each item. As seen in the table, item means generally tend to
be close to the center of the range; they are not too near to the extremes, whiehdisdreg

Adesirabled by DeVellis (2003, p. 94).



Table 5.2 Nomophobia Questionnaire ItemaLevel Summary Statistics (N=301)

Responses
Items 1 2 3 4 5 6 7 Mean SD
n % n % n % n % n % n % n %

Item 1 19 6.3 20 66 41 136 54 179 84 279 51 169 32 106 4.48 1.632
Item 2 8 2.7 16 5.3 19 6.3 29 9.6 81 269 93 309 55 183 519 1.505
Item 3 33 110 45 150 51 169 65 216 57 189 36 120 14 47 377 1.673
Item 4 6 2.0 13 4.3 17 5.6 35 116 86 286 76 252 68 226 527 1.464
Item 5 33 110 48 159 53 176 51 169 45 150 44 146 27 9.0 389 1.828
Item 6 63 209 49 163 56 186 54 179 29 9.6 31 103 19 6.3 335 1.841
Item 7 32 106 53 176 42 140 48 159 53 176 51 169 22 7.3 392 1821
Item 8 34 113 46 153 47 156 51 169 53 176 40 133 30 10.0 3.94 1.843
Item 9 7 2.3 12 4.0 24 80 46 153 87 289 66 219 59 196 509 1.485
ltem10 11 3.7 25 83 45 150 54 179 74 246 63 209 29 96 453 1578
tem11 8 2.7 19 6.3 39 130 40 133 84 279 70 233 41 136 482 1548
ltem12 10 3.3 23 7.6 35 116 54 179 82 272 62 206 35 116 4.66 1.559
ltem13 12 4.0 21 7.0 37 123 48 159 82 272 68 226 33 11.0 4.67 1575
ltem14 7 2.3 22 7.3 33 11.0 48 159 77 256 71 236 43 143 483 1554
tem15 31 103 41 136 45 150 63 209 62 206 34 113 25 83 395 1.742
tem16 89 89.6 67 223 48 159 50 166 21 7.0 12 4.0 14 47 280 1.709
tem17 91 302 52 173 53 176 31 103 37 123 21 7.0 16 53 299 1.862
tem18 78 259 57 189 52 173 43 143 37 123 16 5.3 18 6.0 3.08 1.817
tem19 54 179 51 169 64 213 50 166 39 130 24 8.0 19 6.3 339 1777
tem20 73 243 52 173 52 173 55 183 25 8.3 27 9.0 17 56 3.19 1.829
For alll items N=301. Responses rated dtronglyagréde. t 0o 7, wi th

09
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Exploratory Factor Analysis

As an initial solutionPCA was performed on the 20 items in the questionnaire before
rotating the factors to estimate the factorability of the correlation matrix and the likely number of
factors.

Initially, the correlation ratrix, shown inTable 5.3 was examined for correlations
among the items. Since there were numerous correlations among the items exceeding .30, it was
concluded that the use of PCA was appropriate for the mataigachnick & Fidel|l2013).To
further i nvestigate the f destiofogpharicity wastuged t f t he
examine partial correlations in addition to bivariate correlations. MoretiveKaiserMeyer-
Olkin (KMO) measure osampling adequacy was examined to assess the sampling adequacy
during t he a neatlofgshérisitywaBsa r 4 ied rf(i®B)i =c4266.807 pk.al),
which rejected the null hypothesis that the correlations in the correlation matrix were zero and
that the matrix was an identity matrix. As for the adequacy of samphed{MO index was
.941, which is greateghan the minimum acceptable value of .B@ljachnick & Fide]l2013). In
fact , a KMO value of . 90 manveloug éseagyested byvKaiser d b e
(1974). Thus, the results of these tests indicate that the factor analysis can be embnsider

appropriate.



Table 5.3 Correlation Matrix for the 20 Items in the Questionnaire

ltems 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 .538 .568 .475 .386 .398 .353 .322 .400 .457 .379 .455 .491 .407 .439 .383 .463 .445 .508 .450
2 525 739 .394 .356 .396 .335 .470 .521 .357 .494 .460 .405 .317 .305 .350 .376 .398 .409
3 451 398 .446 .344 .368 .317 .479 .450 .492 .491 .443 .473 .437 .404 .406 .469 .372
4 446 424 405 .353 .514 516 .370 .486 .482 .423 .354 .352 .406 .433 .434 .415
5 .603 .562 .470 .431 .424 .406 .491 .418 .457 .375 .475 471 .489 .417 .452
6 577 391 422 429 377 .458 .461 .419 .379 .498 .503 .484 .455 .446
7 395 504 .425 .375 421 .406 .437 .356 .510 .538 .562 .444 .433
8 400 .417 .382 .382 .368 .403 .297 .256 .241 .309 .423 .312
9 532 469 .509 .535 .538 .323 .435 .492 501 .503 .482
10 741 759 797 .640 .448 .435 .462 .434 678 .494
11 734 794 717 414 405 .412 .366 .648 .316
12 .805 .762 .494 470 .478 .440 .642 .463
13 .753 .485 .458 .516 .459 .742 .459
14 496 444 429 431 .629 .368
15 556 .453 .483 .451 .367
16 .800 .742 .531 .506
17 799 571 .551
18 .575 .553
19 .561

29
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As a result of the initial solution, four factors explaining 69.6% of variance were
extracted with initial eigenvalues larger tharfiseeTable 5.4) Eigenvalues can be used to
determine the likely number of factors to be extrackeattorswith eigenvalues greater than
1 are considered important and therefore retained because they account for a significant

amount of varianceMH{eld, 2009Kaiser, B60; Tabachnick & Fide|l2013).

Table 5.4 Eigenvalues and Total Variance Explained by Factors Before and After Rotation

Initial Eigenvalues Rotation Sums of Squared Loadings
0 i 0, I
Total Va/r?aonfce Cuméj/(:atlve Total Vaﬁa%fce Cum;/:(!atlve
Factor | 9.979 49.894 49.894 4.575 22.877 22.877
Factor I 1.653 8.264 58.158 3.695 18.477 41.354
Factor Il 1.264 6.318 64.476 2.863 14.317 55.671
Factor IV 1.022 5.110 69.586 2.783 13.915 69.586

The scree plot of the eigenvalues and factors visually supipaita fourfactor structure is a

reasonable estimate because the eigenvalues start descending below 1 after that point.

Scree Plot

Eigenvalue
w
1

r— 1.1 1 Tt 1 1 T T T T T T T T T T T T 1T
12 3 4 5 6 7 8 8 10 M 12 13 14 15 16 17 18 18 20

Component Number

Figure 5.1 Scree Plot of Eigenvalues and Factors
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Having determined the estimated number of factors, a second run of PCA with
varimax rotation was performed to enhance therpretability of the factorsVarimax
rotation, which is the most commonly used orthogonal technique, minimizes factor
complexity with maximized variancef factor loadings Tabachnick & Fidell 2013). The
reason for the use of an orthogonal rotation technique enddinae the need for orthogonal
factors in other analyses (e.g., correlation test). As can be seeil d@tden5.4 after rotation
Factor I- not being able to communicataccounts for 22.9% datem variance, Factor It
losing connectednessiccounts for 18.5% afem variance, Factor IIF not being able to
access informationaccounts for 14.3% oftem variance and Factor IV- giving up
convenienceaccounts for 13.9% afem variance.Considering the substantial proportion of
variance accounted for by each factor, it was concluded that the factors were important for
the questionnaireT@bachnick & Fide|l2013).

Loadings of the items on each factor are shownTable 5.5 To facilitate
interpretation of the table, items are ordered and grouped by factor loadings. For the
i nterpretation of factor | oadings, Comrey a
overlapping variance) can be consiapmnged fe
variance) Avery goodo, l oadings O .55 (30%
(20% overlapping variance) ifair o,) afinado olroad
Tabachnick & Fidel{2013)recommend that only variables with factordkoangs O . 32 st
be interpretedand t hey assert that Aithe greater the
measure of the factoro (p. 654). Therefore,

Il n the tabl e, t he nbadiacki ngs O .45 are written



Table 5.5 Factor Loadings from Rotated Component Matrix: PCA with Varimax
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Factor
Items 1 5 3 4
11. If I did not have my smartphone with me, | would be worried becaus .861 .148 .119 .200
family and/or friends could not reach me.
13.If I did not have my smartphone with me, | would be anxious becar .836 .258 .262 .172
could not keep in touch with my family and/or friends.
12. If | did not have my smartphone with me, | would feel nervous beca .782 .228 .276 .238
would not be able to receive taxiessages and calls.
14. If 1 did not have my smartphone with me, | would be nervous beca .778 .206 .162 .278
could not know if someone had tried to get a hold of me.
10. If I did not have my smartphone with me, | would feel amxibecause .753 .197 .331 .234
could not instantly communicate with my family and/or friends.
15. If I did not have my smartphone with mieyould feel anxious becaus .646 .425 .228 .213
my constant connection to my family and friends would be broken.
16. If | did not have my smartphone with me, | would be nervous beca .242 .838 .110 .206
would be disconnected from my online identity.
17. If I did not have my smartphone with me, | would be uncomfort .235 .835 .169 .220
because | could not stay -stipdate with social media and onlin
networks.
18. If I did not have my smartphone with me, | would feel awkward beca .180 .800 .202 .287
could not check my natifications for updates from my connections
online networks.
19. If I did not have my smartphone with nheyould feel anxious because .390 512 .272 .046
could not check my email messages.
20. If I did not have my smartphone with me, | would feel weird becat .214 523 .326 .295
would not know what to do.
2. 1 would be annoyed if | could not look information up on my smartpt .208 .084 .830 .259
when | wanted to do so.
4. | would be annoyed if | could not use my smartphone and/or its capabi .211 .142 .734 .340
when | wanted to do so.
1. I would feel uncomfortable without constant access to information thror .254 .342 .668 .088
my smartphone.
3. Being unable to get the news (e.g., happenings, weather, etc.) on my .324 .288 .605 .119
smartphone would make me nervous.
5. Running oubf battery in my smartphone would scare me. 204 .304 .197 .708
8. If I could not use my smartphone, | would be afraid of getting stra .294 -.027 .200 .672
somewhere.
7. If 1 did not have a data signal or could not connect té&-iMihen | would .165 .421 .134 .669
constantly check to see if | had a signal or could find dWietwork.
6. If | were to run out of credits or hit my monthly data limit, | would panic .197 .384 .195 .623
9. If | could not check my smartphone for a while, | wotddl a desire t¢ .375 .272 .284 473

check it.

Factor loadings > .45 are in bold.
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As can be seen froffiable 5.5 each item loaded on a single factor and the loadings
on other factors were generally very low, except for Item 7 and Item 15. Item 7 had a loading
value of .669 on Factor I\ giving up convenienceand of .421 on Factor li losing
connectedness. Similg, Item 15 had a loading value of .646 on Factbmbt being able to
communicate and of .425 on Factor il losing connectednesBue to the fact thatheir
loadings on the primary factors were more salient and thus explained more variance, and that
with a cutoff value of .45, their loadings on the secondary factors would not be considered,
these itemsvere considered to loazh their primary factors.

WhenTable 5.5is closely examined, it can be seen that the majority of the items had
excellent or vey good loadings on a single factor and some had good loadings. This factor
structure, which has several variables correlating with each factor and only one factor
correlating highly with each variabl e), i's
The presence of simple structwsepportsthe agquacy of rotationTabachnick & Fidell
2013).

Table 5.6shows the factor loading of each item under each factor, communality
values after extraction, corrected itéatal correlation for each item, Ciorac hés al pha
item deleted, and the internal consistency
refers to the amount of variance that can be predicted by the (8abor which it loads
(Tabachnick & Fidell 2013) With PCA, the initial communalijtfor all items is 1and the
decision as to whether the variance is predictable by the underlying factor is made by
examining the communalities after factor extraction. As seeilable 5.6 the extract
communality values are reasonably high for all itemggesting that the items loading on

each factor can be well predicted by the respective factors.
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Table 5.6 Exploratory Factor Analysis and Reliability Analysis of All Items

ltems Fact_or Communali_ty Corrected Item- Cronbaché Alpha
Loading after Extraction  Total Correlation If Item Deleted

Factor | i Not being ableto communicate .939
Item 11 .861 .818 .675 .942
Item 13 .836 .864 774 941
Item 12 .782 797 .764 941
Item 14 778 751 714 .942
Item 10 .753 770 751 941
Item 15 .646 .694 .756 941

Factor Il 7 Losing Connectedness .874
Item 16 .838 .815 .682 .942
Item 17 .835 .829 .706 .942
Item 18 .800 795 .703 .942
Item 19 512 490 .592 .944
Item 20 .523 512 .629 .943

Factor Il 7 Not being able to access information .827
Item 2 .830 .807 .600 .943
Item 4 734 719 .628 .943
Item 1 .668 .635 .618 .943
Item 3 .605 .569 .619 .943

Factor IV T Giving up convenience .819
Item 5 .708 674 .643 .943
Item 8 672 578 .503 .945
Item 7 .669 671 .634 .943
Item 6 .623 .612 .641 .943
Item 9 A73 520 .654 .943

Overall Cron .945

Reliability Analysis

As can be seen fromable 56, reliability analysis of the questionnaire shows that
Cr o n b a c hrdiabilityacbgffibient for internal consistency of the questionnared45s,
indicating that the questionnaire has good internal consist&eyg(lis, 2003; Field, 2009
Nunnally, 1978 . I n fact, an alpha val,oeaongdor. ®i45 i
George andMallery (2011). In order to assess the internal consistency of each factor,
Cronbachodés alpha was computed separately for

T not being able to communicaté items), Factor Iii losing conne@dness (5 items),
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Factor 1l T not being able to access informatiod items) and Factor IM giving up
convenience(5 items) were .939, .874, .827, and .814, respectively. They were all above the
commonly accepted minimum value of .7 (Nunnally, 1988pgesting that they have good
reliability.

To assess the reliability of each item, correctedtemt a | correlation a
alpha if item deleted values were taken into consideration. Correctetbitaincorrelation is
a measure of the extent tdiwh an item correlates with all the other items in a questionnaire,
excluding the item itself (DeVellis, 2003). All corrected itémtal correlations were greater
than . 40, showing that all items correlate

refers to the Cronbachdés alpha value of the

from the guestionnaire. The compari son of
Cronbachoés alpha reliability coefndiretHM®nt fo
reveals that there is no item whose deletior

of all items. Based on these two analysewjasconcluded that no itemeededo be deleted

from the questionnair@s suggested by Field09).

Correlation Analysis

For correlation analysis, somophobia score was computed for each case in the
dataset using the four factor scores estimated by the statistical softwaréheskmglerson
Rubin method to generate factor scar@® create a Mobile Rine Involvement score for
each case, a PCA with varimax rotation was performed on the items in the Mobile Phone
Involvement Questionnaire (MPIQ). With this PCA on MPIQ, a single factor solution was

requested because the eight items on MPIQ were reportéchits sess a unitary
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(Walshet al, 2010, p. 198). The Mobile Phone Involvement score was computed in the same
way as Nomophobia score

A Pearson produanoment correlation coefficient was computed to assess the
relationship between the scorestbé participants on the Nomophobia Questionnaire and
Mobile Phone Involvement Questionnaire. Nomophobia scores and Mobile Phone
Involvement scores were strongly and directly correlat&99) = .710p < .01. The strong
correlation between the two scorg@sovided evidence of similarity between the two
guestionnaires (DeVellis, 2003).

Summary

This chapter presented the results of the data analyses undertaken to investigate the
validity and reliability of theNMP-Q The results of the pilot study conductedttwB6
undergraduate students provided evidence for the internal consistency of all 20 itéms in
guestionnair e =(9C8).Benabse ofie&mall size pf tha sample in the pilot
study, the exploratory factor analysis did not prodaiceasoable factor structuréifter the
pilot study, all the 20 items in the questionnaire were retained and administered to a large
sample of 301 undergraduate students in the main study. The data collected from the main
study were subjected to item analysispleratory factor analysis, reliability analysis, and
correlation analysis. First, item analysis of the main study showed that the items had
desirable mean values, not too near to the extreme values of the rating scale (1 and 7).
Second, for exploratory feamr analysis, a principal component analysis with varimax rotation
was conducted on the 20 items in the questionnaire. Four factors explaining 69.6% of
variance were extracted. With a cutoff value of .45, all the items loaded on only a single

factor, indiating that the factor structure was a simple structure. Third, the reliability
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analysis of the items revealed that all the itemselated well with each otheand that no

item needed to be deleted from the questionnaire so that the internal constdtehey
guestionnaire would increase. The overall internal consistency of the questionnaire was very
good ( Cratpimb @45 bast, the correlation analysis demonstrated that the scores
on theNMP-Q and the Mobile Phone Involvement Questionnaire vetrengly correlated,

which indicated that two questionnees measured similar constructs and ensured the

construct validity of the NMR).
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CHAPTER 6

CONCLUSIONS

Nomophobia has receivestarceattention from researchers as a theoretical construct
with the exception of few studies (King et al., 2010; King et al., 2013; King et 2014).
Following a systematic mixed methodssearchdesign, this study attempted to investigate
nomophobia as #heoretical construct by exploring the dimensions of nomophobia and
devising avalid and reliablejuestionnaire to measure nomophobia.

This chapter presents the discussion of the findings and results of this study and the
conclusions drawn from this studifor this purpose, this chapter summarizes the study by
addressing the research questions that guided the research undertaken within the scope of this
thesis. Thenthe conclusions of the study greesented. The chapter conclutiysaddressing

the limitaions of the study and providing some directions for future research.

Research Questions Addressed
The findings and results of this study are discussed in terms of the research questions

addressed within the scope of this study:

Research Question 1: Whatre the dimensions of nomophobia as described by
students?

This research question guided the first, qualitative phase of the sthid explored
the dimensions of nomophobia through setnuctured interviews with nine undergraduate

students from the pagation. As a result of the qualitative data analysis, four themes



72

emerged as the dimensions of nomophobia. The four dimensions of nomophobia are

summarized below:

Dimension I: Not being able to communicate
This dimensionefers to the feelings of losingstant communication with people and
not being able to use the services that allow for instant communication. It also encompasses

the feelings of not being able to contact people and to be contacted.

Dimension II: Losing connectedness
This dimension is raeked to the feelings of losintpe ubiquitous connectivitythat
smartphones provide, and being disconnected

media).

Dimension Ill: Not being able to access information

The dimension of not being able to assanformation reflects the discomfort of
losing pervasive access to information through smartphones, being unable to retrieve
information through smartphonesand being unable tosearch for information on

smartphones.

Dimension IV: Giving up convenience
This dimension is pertinent the feelings of giving up the convenience smartphones

provide and reflects the desire to utilize the convenience of having a smartphone.
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Research Question 2: Does the Nomophobia Questionnaire (NMP) generate reliable
score®

Based on the results of the reliability analysis, the internal consistency coefficient,
Cronbachoés al pha, f e&x walsl .t9Me .i tCamsn biarc htolse al
four dimensions were .939, .874, .827, and .814, respectively. Givenllithatuas exceed
the commoly accepted minimum value of .(Nunnally, 1978), it isconcludedthat the
NMP-Q demonstrates good internal consistency (DeVellis, 2003; Field,; 20@9nally,

1978, andthereforeit generates reliable scores.

Research Questior8: Does the NMRQ generate valid scores?

The fourfactor solution obtained as a result of the exploratory factor analysis
corroborates the connection of the four dimensions to the theoretical construct of
nomophobiaand thus ensurebe construct validity of the NMB (DeVellis, 2003). The
comparison of the scores obtained from the N®I®ith those of Mobile Phone Involvement
Questionnaire (MPIQ) indicates that there is a significantly strong correlation between the
scoresf(299) =.710,p < .01. The MPIQ has been previously proved to produce valid scores
(Walsh et al., 2010). Also, the strong correlation between the scores ofQNdiRI MPIQ
provides evidence for the similarity between the questionnaires and suggests that they should

behave in similar ways (DeVellis, 2003). Hence, the N®Benerates valid scores.

Research Question 4: To what extent do the dimensions of nomophobia identified as a
result of the first, qualitative phase inform the design and development of the NMB
in the second, quantitative phase?

The first, qualitative phase allowed for the exploration of the dimensions of

nomophobia During the interim phase, thendings of the first phasevere utilizedto
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construct the items for each di me rpodessn , us

resulted in the development of the NMP Thus, the NMFQ was devised in the second,

guantitative phase, building on the findings of the first, qualitative phase.

Conclusions

This twophase, exploratory sequential mixed methods study sought to explore the
dimensions of nomophobia and to design and develop a questionnaire to measure
nomophobia. In doing so, this study extended nomophobia research by exploring the
dimensias of nomophobia and devising a validated homophobia questionnaire.

In line with King et al. (2010), this study purports that nomophobia, or no mobile
phone phobia, can be considered a modern age phobia introduced to our lives with the rapid
proliferationand adoption of smartphones. Within the scope of this study, nomophobia is
defined as the fear of not being able to use a smartphone or a mobile phone and/or the
services it offers. It refers to the fear of not being able to communicate, ldsng
connetednessthat smartphones allow, not being able to access information through
smartphones, and giving up the conveniethegsmartphones provide.

King et al. (2010) and King et al. (201d)iggest that nomophobia be regarded as a
situational phobia. Basedn the description of specific situational phobias (Choy et al.,
2007), this study also confirms that nomophobia can be considered a situational phobia
evoked by the unavailability of a smartphoneghmthought of not having it, not being able to
use it ad losing it. Considering the DS Criteria for Specific Phobia (American
Psychiatric Association, 2013), it is plausible that nomophobia may be listed as a situational

phobia under specific phobidentifiedin DSM-5.
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The use of mixed methods researgiedfically exploratory sequential designade
it possible toexplorequalitatively the dimensions of nomophobia through the experiences of
individuals from the population. Them, questionnaire to measure nomophobia (N®IP
was createdased on the dimsions identifiedas a result othe qualitative exploration
Subsequentlythe NMP-Q was also testeduantitatively andthe extent to whiclit reflected
the dimensios of nomophobiawas determinedThus, by utilizing both qualitative and
guantitative apmraches, this study provided greater insight into nomophobia as a theoretical
construct than could be obtained using either qualitative methods or quantitative methods. In
that manner, this studyascontributed tahe nomophobiaesearcHiteratureby revaling the
dimensions of nomophobia, aty devising and testing the NM®, which was proven to
yield valid and reliable scores. Moreover, the specific methodology employed in this study
provided an exemplar of hoan exploratory sequential mixed methodssige could guide

the devel opment of new measures to investiga

Limitations

With its novel approach to investigating nomophobia as a theoretical construct, this
study provides a better understanding of the dim@ssof homophobia. However, there are
certain limitations that should be addressed.

One limitation is pertinent to the sample used in the study. Although the population of
this study is undergraduate studeimsthe U.S, selecting the entire sample froanlarge
Midwestern university may be a limitation to the generalizabiltydfe st udy és f i nd
results: this limitatiorshould be considered when interpretingsthéndings and result$his
study would benefit from diversifying the sample by watoing undergraduate students from

other universitiescross the U.S
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Another limitation is again related to sampling. In the second, quantitative phase of
the study the NMFQ was administered to a sample of 301 undergraduate students (135 men,
166 women) In this sample, women were overrepresented (55.1%) becausactired
representationf women in the pogdation used in this study was 43%

Yet another limitation may be related to the scope of this study. The purpose of this
study was to investigate the phenomenon of nomophobia ancoligge students.
Nonetheless, since nomophobia is presumably prevaiesther demographic groups using
smatphones, this study could benefit from extending deeerationakcope and including
other age groups, such as adolescents, graduate students, professional students and a broader
spectrum of adults, not limited to young adulksstly, & with any other ef-reported
guestionnaire, the seléported structure of the NM® may be a limitation because of social

desirability bias.

Directions for Future Research

Through the exploration of the dimensions of nomophobia and development of the
NMP-Q, this study povides various possible directions for research in the following areas.

As an initial step, the factor structure of the NH@Pcan be further investigated
through confirmatory factor analysis and structural equation modeling to assess the model fit
of the dmensions of nomophobia. Also, future research can examine the relationship
between nomophobia and other psychological characteristics, such as personality traits,
social anxiety,and selfefficacy, among othersMoreover, the predictors of nomophobia
coud be identified. Furthermore, the NMP can be administered to a large and more
diverse sample to examine the differences among individuals in terms of such demographic

characteristics as age, gender, education levad socioeconomic statusAdditionally,
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another possible direction can be to examine the relationship between nomophobia and
academic motivation and success because of the widespread adoption of smartphones by

collegestudents.
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APPENDIX A

SCREENING QUESTIONNAIRE FOR INTERVIEWS

1. Your age:

2. Yoursex a)Maleb) Female

3. Year of

4. Your major (e.g., Education):

5. Your college (e.g.Human Sciences):

study: a) Freshman b) Sophomaore c¢) Junior d) Senior

6. For how long have you been using a smartphone?

a.

~ooo00C

Less than a year

1 year to less than 2 years
2 yearsto less thar3 years
3yearsto less thadt years
4 yearsto less thab years
5 years omore

7. Do you have a mobile data plan that allows you to access the Internet via your smartphone?
a) Yes b) No

8. Approximately how much time do you think you spend a day using your smartphone?

minutes or hours

For the following question®-12), please indicate how frequently the statements below
apply to you.
Scale 0: Never, 1: Rarely, 2: Sometimes, 3: Often, 4: Frequently

9. | have been warned about using my smartphone too much.

10. | have put a limit on my smartphoneuseandd u |l d n 6t
11. | have gone to bed later or slept less because | was using my smartphone 0

12. When |

am bored, | use my smartphone.

stick O

N

NDNDNDN

W www

I

For the following questions (1B6), please indicate the extent to which you agressagree
with the statements presented below.

Scale 0: Completely disagree, 1: Disagree somewhat, 2: Neutral, 3: Agree somewhat, 4: Completely ag

3.1 f 1

donét have my smartphone, [

14. As soon as | get up in the morning, the first tHilgg is to check my
smartphone.

151 dondét think | could stand spendO

16. When |

feel lonely, | use my smartphone.

1
1

1
1

2
2

2
2

3
3

3
3

4
4

4
4
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APPENDIX B
INFORMED CONSENT FORM FOR INTERVIEWS

Title of Study: Exploring the Dimensions of Nomophobia: Developing and Validating a
Questionnaire Using Mixed Methods

Principal Investigator: Caglar Yildirim

Introduction

This form describes a research project. It has information to help you decide whether orwistyou

to participate. Research studies include only people who choose to takeypartparticipation is
completely voluntary. Please discuss any questions you have about the study or about this form with
theprincipal investigatobefore deciding to parijgate.

You are being invited to participate in thisterview because you have filled out a screening
guestionnaire and indicated that you are at least 18 or older and that you have a smartphone.
should not participate if you are under age 18.

Desaiption of Procedures

If you agree to participate, you will be interviewed and asked several questions about your
smartphone use habits and its place in your life. The interview will approximately t&erhbutes.

The interviews will be recorded with audio recorder. The recordiramd its contenwill be kept
confidential to the extent permitted by applicable laws and regulations and will not be made publicly
available.

Compensation
You will be compensated for participating in this study. If youdietd participate in the study, you
will receive a$5 ISU Dining Gift Card.

Participant Rights

Participating in this study is completely voluntary. You may choose not to take part in the study or to
stop participating at any time, for any reason, withparalty or negative consequences. You can skip
any questions that you do not wish to answer.

Consent and Authorization Provisions

Your signature indicates that you voluntarily agree to participate in this study, that the study has been
explained to you,hat you have been given the time to read the document, and that your questions
have been satisfactorily answered.

Participantbés Name (printed)

Participantds Signature Date
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APPENDIX C
INTERVIEW GUIDE
Warm-up

1. [Askthe interviewee to read and sign the informed conjsent.
ARnBefore we start I would | ike you to read
agree to participate in this interview. This is a typical requirement by the ISU
Institutional Review Board tonsure that interviewees are informed of the scope of the
study. Please take your time to review the form and feel free to ask any questions about

the studyo

2. [Introduce the interviewee to the study and procedlres.
AThank you so muclrfvor wcormi mgn tao Malsitridst s
Computer Interaction graduate program and | am conducting this study for my thesis. For
this interview, | have a couple of questions to ask you to better understand how you use
your smartphone and explore thegd of your smartphone in your life. If any question
makes you feel uncomfortable or if you decide not to answer it, please feel free to say
that you want to skip the question. Also, please feel free to ask for further clarification at
any time. For analys purposes, | will record the interview. The recording will be kept
confidential and will not be associated with you whatsoever. | will start recording now if

that is fine with you. o
Focus Questions

3. [Ask the following questions and use the probes whatedége
Al would | ike to begin with your experienc
U How long have you being using your smartphone?
U How often do you think you check your smartphone a day?

In what contexts do you usually use your smartphone?

c:

9 Probe Question
Do you useyour smartphone in places like a lecture, a bus or at dinner table while

eating or while hanging out with your friends?
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U For what purposes do you use your smartphone?
U How would you describe your use of your smartphone?
U How would your family and friends dedge your use of your smigghone?
1 Probe Question
Has any of your friends or family members expressed concerns or comments
about your smartphone use?
U In what ways do you think your smartphone affects your daily routines?
U How would you describe the beneftifyour smartphone to yo@verydaylife?
1 Probe Question
In what ways do you think your smartphone contributes to your everyday life?
U How would you describe the downsides of your smartphone?
1 Probe Question
In what ways do you think your smartphone affgatsr life negatively?
U How would you describe your mobile experience?
U How would you feel if you left your smartphone at home and had to spend your day
without it?
U Do you ever feel a strong desire to check your phone when you need to focus on
something else?
U Would you feel anxious if you could not use your smartphone for some reason when
you wanted to do so&hy? Why not?
U What does your smartphone mean to you?
1 Probe Question

What is the place of your smartphone in your life?

Closing

4. [Ask the closing questiand thank the interviewder his/ her time and sharinp
U Is there anything else you would like to share?
AThat brings us to the end of our intervie
and it would provide greater insight into my researchagtieaccept this $5 ISU Dining

Gift Card as a token of my appreciation. o
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APPENDIX D
LIST OF ITEMS FROM PHASE ONE

1. 1 would be annoyed if | couldn't look things up on my smartphone when necessary.

2. | would be annoyed if | couldn't use my smartphone and/@ajpabilities when | wanted
to do so.

3. 1 would feel uncomfortable if | didn't have constant access to information through my
smartphone.

4. Being unable to get the news (e.g., happenings, weather, etc.) on my smartphone would
make me nervous.

5. Running out obattery scares me.

6. | like the ability of having information at my fingertips all the time.

7. When | don't have data signal or cannot connect to-&iWiwill constantly check to see
if I have signal or can find a \Aki network.

8. When | run out of credits drit my monthly limit, | would panic.

9. When | have my smartphone with me, | can always stay connected to my contacts and
online social networks.

10.When | haven't checked my smartphone for a while, | feel a desire to check it.

11.When | have my smartphone with nideel relaxed because | know my family and
friends can contact me.

12.1f | couldn't use my smartphone, | would feel anxious because | couldn't instantly
communicate with my family and/or friends.

13.1f I couldn't use my smartphone, | would be afraid of ggtitranded somewhere.
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14.1f | didn't have my smartphone with me, | would be anxious because | couldn't keep in
touch with my contacts.

15.1f I didn't have my smartphone with me, | would be nervous because | would be
disconnected from my online identity.

16.1f | didn't have my smartphone with me, | would be uncomfortable because | couldn't stay
up-to-date with social media and online networks.

17.1f I didn't have my smartphone with me, | would be worried because my contacts couldn't
reach me.

18.1f I didn't have my smartghne wi t h me, Il would feel anxiol
my emails.

19.1f I didn't have my smartphone with me, | would be nervous as | couldn't know if
someone had tried to get a hold of me.

20.1f I didn't have my smartphone with me, | would feel anxious beeamy constant
connection to my family and friends would be broken.

21.1f 1 didn't have my smartphone with me, | would feel awkward because | couldn't check
my notifications for updates from my connections and online networks.

22.1f | didn't have my smartphoneithr me, | would feel nervous because | wouldn't be able
to receive text messages and calls.

23.1f I didn't have my smartphone with me, | would feel weird because | wouldn't know

what to do.
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APPENDIX E

MAIN STUDY QUESTIONNAIRE

Section I: Demographics

a r w0 nNoE

Your age:
Yoursex a. Male b. Female
Year of study: a. Freshman b. Sophomore c. Junior d. Senior

Your major (e.g., Elementary Education):

Your college:
a. Agriculture and Life Sciences
b. Business
c. Design
d. Engineering
e. Human Sciences

f. Liberal Arts and Sciences

Section II: Smartphone Use

6. For how long have you been using a smartphone?

Less than a year

1 year to less than 2 years
2 yearsto less thar8 years
3yeassto less thad years
4 yearsto less thab years
5years or more

~P o0 o

Do you have a mobile data plan that allows you to access the Irttexneghyour

smartphone?
a) Yes b) No

Approximately how much timperday do you think you spend using your smartpffone

hours

On average how many timeger daydo you hink you check your smartphcohe

times
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10.How often do you think you usually check your smartphone?

a. Every 5 minutes e) Every hour

b. Every 10 minutes f) Every 2 hours

c. Every 20 minutes g) Every 3 hours

d. Every 30 minutes h) Other(please specify):

11.Pleasandicate the average number of tinpes dayyou do the fdowing on your
smartphone

a) Number of phone calls you mafgerday
b) Number of phone calls you receiperday

¢) Number of text messages you s@miday

d) Number of text messages you recgieeday :

e) Number of emails you serpkrday

f)  Number of emails you receiyeerday

12. Approximately how many apps gou have on your smartphone? apps
13. For which of the following purposes doty usually use your smartphon@?ease select all that

Lookinginformationup on the Internet
Listening to music

Scheduling meetings and events
Talking with family or friends

Texting family or friends

Other (please specify):

Checking email
A Checking lecture notes
A Checkingsocial media
A Gaming
A Getting news
A Killing time

P13 13 23 >

14. In which of the following contexts would you use your smartphone? (Pleasealktbat apply.)

A At adinner table A When | 6m bored

A Between classes A While hanging out with friends

A During a class A While talking to somebody

A In the restroom A While waiting for someone or something

A On public transportation A While walking

A While driving A While watching TV or a movie

A When 1 6m al on A Other (please specify):
Please indicate how much you agree or disagree with each [S)Ersc;g?ge Sterggéi
statement in relation to your smartphone use. 1[2]3[4][5]6]7
15. | often think aboutny smartphonevhenl amnot using it 111 1 1 1 1
16. | often use my smartphone for no particular reason. 111 1 1 1 1

1 1 1 1 1 1

17. Arguments have arisen with others because of my smartphone use. 1
18. | interrupt whatever else | am doing when | am contacted on my
smartphone.

H
N
N
N
N
N
N

19. | feel connected to others when | use my smartphone. 11 1 1 1 1 1
20. I lose track of how much | am using my smartphone. 111 1 1 1 1
21. The thought of being without my smartphone makes me feel distres ¢ * 1 1 1 1 1
22. 1 have been unable to reduce my smartphone use. 111 1 1 1 1
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Section Ill: Nomophobia Questionnaire(NMP-Q)

Please indicate how much you agree or disagree with each [S;:;n?ge StrAO”?eZ

statement in relation to your smartphone. 1] 29| 3[4[5] 69| 7

1. Iwould feel uncomfortable without constant accessfiarmation 101 01 1 1 1 1
through my smartphone.

2. 1 would be annoyed if | could not look information up on my smartph , , , , , ;
when | wanted to do so.

3. Being unable to get the news (e.g., happenings, weather, etc.)onm , , , , , ;|
smartphone would make me nervous.

4. 1 would be annoyed if | could not use my smartphone and/or its O ala a aa
capabilities when | wanted to do so.

5. Running out of battery in my smartphomweuld scareme. 111 1 1 1 1

6. If I were to run out of credits or hit my monthly data limit, | would T o4 o la % % a
panic.

7. If 1 did not have a data signal or could not connect teF¥WthenIwould , , , , ;, ;
constantly check to see if | had a signal or could find d&WWietwork.

8. If I could not use my smartphone, | would be afraid of getting strand , , , , , ; ;
somewhere.

9. If I could nd check my smartphone for a while, | would feel a desire , , , , ; ;
check it.

If I did not have my smartphone with me,

10. I would feel anxious because | could not instantly communicate with , , |, , ; ;
family and/or friends.

11. I would beworried because my family and/or friends could notreach , , , ; ; ;
me.

12. I would feel nervous because | would not be able to receive text 14 4 la a4 4 %
messages and calls.

13. I would be anxious because | could not keep in touch with my family , , , ; ; ;
and/or friends.

14. | would be nervous because | could not know if someone had triedt , |, , , ; ;
a hold of me.

15. I would feel anxious because my constant connectionto my familye , , , ; ; ;
friends would be broken.

16. | would be nervous because | would be disconnected fromrmitye R T T
identity.

17. 1 would be uncomfortable because | could not stayougiate with social , , , ; ; |
media and online networks.

18. | would feel awkward because | could not check my notificationsfor , , , , ; ;
updates from my connections and online networks.

19. | would feel anxious because | could not check my email messages. ¢ 1 1t 1 1 1 1

20. 1 would feel weird because | would not know what to do. 11 1 1 1 1 1

J Thank you foryour participatioth
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APPENDIX F

INSTITUIONAL REVIEW BOARD APPROVAL

IOWA ST ATE UN IVERSIT"Y Institutional Review Board
Office for Responsible Rescarch
OF SCIENCE AND TECHNOLOGY Vice President for Research
1138 Pearson Hall
Ames, lowa 50011-2207
515 204-4566
FAX 515 204-4267

Date: 2/2412014
To: Caglar Yildirim CC: Dr. Ana-Paula Correia
N 057 Lagomarcino Hall N165B Lagomarcino Hall

Ames, IA 50011

From: Office for Responsible Research
Title: Exploring the Dimensions of Nomophobia: Developing and Validating a Questionnaire Using Mixed Methods
IRB ID: 14-092

Study Review Date: 2/24/2014

The project referenced above has been declared exempt from the requirements of the human subject protections regulations as
described in 45 CFR 46.101(b) because it meets the following federal requirements for exemption:

* (2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), survey or interdew
procedures with adults or obsenation of public behavior where
o [nformation obtained is recorded in such a manner that human subjects cannot be identified directly or through
identifiers linked to the subjects; or
o Any disclosure of the human subjects' responses outside the research could not reasonably place the subject at
risk of criminal or civil liability or be damaging to their financial standing, employability, or reputation.

The determination of exemption means that:
+ You do not need to submit an application for annual continuing review.

« You must carry out the research as described in the IRB application. Review by IRB staff is required prior to
implementing modifications that may change the exempt status of the research. In general, review is required for any
modifications to the research procedures (e.g., method of data collection, nature or scope of information to be collected,
changes in confidentiality measures, etc.), modifications that result in the inclusion of participants from winerable
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also be approved. The purpose of review is to determine if the project still meets the federal criteria for exemption.

Non-exempt research is subject to many regulatory requirements that must be addressed prior to implementation of the
study. Conducting non-exempt research without IRB review and approval may constitute non-compliance with federal
regulations and/or academic misconduct according to ISU policy.

Detailed information about requirements for submission of modifications can be found on the Exempt Study
Modification Form. A Personnel Change Form may be submitted when the only modification involves changes in study
staff. If it is determined that exemption is no longer warranted, then an Application for Approval of Research Involving
Humans Form will need to be submitted and approved before proceeding with data collection.

Please note that you must submit all research involving human participants for review. Only the IRB or designees may make
the determination of exemption, even if you conduct a study in the future that is exactly like this study.

Please be aware that approval from other entities may also be needed. For example, access to data from private records
(e.g. student, medical, or employment records, etc.) that are protected by FERPA, HIPAA, or other confidentiality policies
requires permission from the holders of those records. Similarly, for research conducted in institutions other than ISU (e.g.,
schools, other colleges or universities, medical facilities, companies, etc.), investigators must obtain permission from the
institution(s) as required by their policies. An IRB determination of exemption in no way implies or guarantees that
permission from these other entities will be granted.
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