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ARTICLE HISTORY Abstract: In this study, it was aimed to develop a valid and reliable social
N network addiction scale for adolescents and young adults. In the Exploratory
Recgved. 31 December 2018 Factor Analysis of the scale, the application was conducted to 425 high
Revised: 19 July 2019 school students between 14-17 years of age and 310 young adults between
Accepted: 29 July 2019 18-43 years of age. Confirmatory Factor Analysis was performed on a
different group and for this purpose, 322 high school students and 197
young adults were included in the analysis. As a result of the analyses
KEYWORDS performed, the scale exhibited a-10-item and three-factor structure in both
Social network addiction scale, groups. The total variance explained was 71.51% for adolescents and
Social media addiction, 70.96% for young adults. The total Cronbach Alpha reliability coefficient
Social media usage of the scale was .87 for adolescents and .84 for young adults. With the 1st
and 2nd level Confirmatory Factor Analysis performed on a similar study
group, a good model was revealed for both adolescents and young adults.
The Social Network Addiction Scale developed within the scope of this
study is thought to have the adequate validity and reliability structure that
can be used to measure social network addiction levels of adolescents and

young adults.

1. INTRODUCTION

Depending on the widespread use of the internet and the developments in information
technologies, socia networks are getting into our livesincreasingly day by day. Social networks
where texting and sharing (photos, documents, videos, etc.) are performed intensively affect
thelives of many people from different age groups with the opportunitiesthey offer. Depending
on this development process, the use of social network has become an increasingly popular free
timeactivity in many countries (Kuss & Griffiths, 2011). Today, individualstend towards social
networks to participate in many different entertainment and social activities, including playing
games, socializing, spending time, communicating and sending pictures (Allen, Ryan, Gray,
Mclnerney, & Waters, 2014; Ryan, Chester, Reece, & Xenos, 2014). Such attractive
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opportunities offered by social networks have an important role in the lives of many people
from different age groups and affect their lives.

Social Network Websites that are defined as virtual communities where users can create
individual and general profiles, interact with their friends and meet other people in line with
common purposes (Kuss & Griffths, 2011) have made significant changes in the way people
communicate with others (Vilca & Vallgos, 2015). Socia networks, a new communication
technology paradigm (Kang, Shin, & Park, 2013; LaRose, Connolly, Lee, Li, & Hales, 2014),
have taken an important place in our lives with their popularity (LaRose, et a., 2014).
According to 2017 data, the population of the world is 7,476 billion people and 3,773 of it are
internet users. 2,789 billion people are actively using social networks. According to the usage
ratio of 2016, the number of internet users has increased by 354 million with a10% rise and the
number of social media users has increased by 482 million with a21% rise. Following the first
Globa Digital Report for internet usage in January 2012, the number of global users has
increased more than 80% in five years (We are Socia, 2017). When the annual change ratios
are taken into account, the increase in the number of social network users is particularly
noteworthy. A meta-analysis conducted found out that about 6% of the world's population has
internet addiction (Cecilia & Yee-lam, 2014). Thisratio corresponds to about 226 thousand of
people when considered for 2017 data.

The increase in the ratio of users caused socia networks to be considered as a normal modern
phenomenon within the society (Boyd & Ellison, 2007). However, the increase in the time that
people spend online on social networks (Kuss & Griffiths, 2011) has brought together the
concerns about addiction and social network use (Andreassen, 2015; Griffiths, Kuss &
Demetrovics, 2014). Thereis aso increasing evidence that social network addiction isamental
problem that occurs in adolescents (Pantic, 2014; Ryan et al., 2014).

It is believed that the developments in the features of information technologies (laptop
computers, tablet PCs, smartphones, etc.) have asignificant rolein the widespread use of socid
networking and the increase of addiction because new technol ogies support easy and fast access
to socia networking sites and it is known that excessive use of such new technologies can be
addictive especially for adolescents (Echeburta & de Corral, 2010). When the user profile of
socia networksisinvestigated, it is seen that especially adolescents are the most intensive user
group (Van den Eijnden, Lemmens, & Valkenburg, 2016; Vilca & Vallgos, 2015). For
example, when the data of 2017 is analyzed, it is noted that about 73% of Facebook users are
the individual s between the age of 18-34, 9% of the users are between the age of 13-17and 10%
of the users are between the age of 35-44 (We are Social, 2017). This intensity is particularly
worrying in that the risk of social network addiction in especially adolescents and young adults
hasincreased and it has caused adol escents to move away from the necessary activitiesfor their
improvement. (Park, Kim, & Cho, 2008).

The egocentric nature of socia networks push people towards problematic use by contributing
to the devel opment of addiction behaviors. Similarly, social networkslead individualsto exhibit
themselves different from what they really are and live delightful experiences (Kuss & Griffths,
2011). Furthermore, the opportunities offered by social networks make users happy (Choi &
Lim, 2016; Yang, Liu, & Wei, 2016) and create excitement by filling a psychologica gap in
thelivesof individuals (Echeburia& De, 2010; Yang et al., 2016). Together with the popularity
achieved by socia networks and many benefitsthey provide the users (Kuss & Griffiths, 2012),
spending too much time in asocia network (Can & Kaya, 2016) is considered asign of socid
network addiction (Gao, Liu, & Li, 2017; Turel & Serenko, 2012) and may cause psychological
disorders (Salehan & Negahban, 2013).

Despite the fact that the latest edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) recognize Internet addiction as atemporary disorder in the appendix of this
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guide (APA, 2013), socia network addiction does not still hold a status in DSM-5. The fact
that social network addiction is not included in DSM-5 creates the impression that social
network addiction is not a psychological problem (Van den Eijnden et al., 2016). However,
there are also studies that do not support this situation (Pantic, 2014; Ryan, Chester, Reece, &
Xenos, 2014). The fact that there are no explicit definitions and precautions for social network
addiction affects doing researches about these widespread behaviors negatively (Van den
Eijnden et d., 2016).

Different research suggests that excessive use of socia networks is associated with anxiety,
frustration, intolerance, anger, low self-esteem, impoverishment of socia relationships,
decrease in academic performance, verba or physical aggression, and depression tendency
(Cheung & Wong, 2011; Huang & Liang, 2009; Satici & Uysal, 2015). Besides, it was found
that excessive use of socia networks might lead to such negative conclusions as sleeping
disorders (Dewald, Meijer, Oort, Kerkhof, & Bogel, 2010) and procrastination of sleeping time
(Brunborg, Mentzoni, Molde, Myrseth, Skouverge, Bjorvatn et a., 2011; Suganuma, Kikuchi,
Y anagi, Yamamura, Morishima, Adachi et al., 2007).

Considering the psychological, social, economic, cultural and educational losses caused by
socia network addiction, it is significant to determine the level of social network addiction.
However, the number of studies regarding social network addiction are insufficient (Kuss &
Griffths, 2011; Andreassen, 2015). When the researches conducted are analyzed, it is possible
to get theimpression that Facebook addiction has the same meaning as social network addiction
(Ryan et al., 2014; Griffiths, Kuss, & Demetrovics, 2014; Van den Eijnden, et a., 2016).
Addiction scales developed in this respect are focused on Facebook addiction or problematic
Facebook usage (Kusay, 2013; Andreassen, 2015) and have become intense after 2011 (Ryan
et a., 2014). Sociad networks exhibit different characteristics in terms of functionality and
expediency. For example, socia networks such as Blogger etc. for publishing content,
Y ouTube, Slideshare etc. for sharing, Messenger, Skype etc. for chatting, Facebook, Linkedin
etc. for getting to know other people, Twitter, Twitpic etc. for expressing short idess,
Friendfeed, Foursquare etc. for sharing life are widely used (Kusay, 2013). On the other hand,
the ratio of people sharing on Instagram, Pinterest or Twitter instead of Facebook isincreasing
rapidly. Besides, the ratio of WhatsApp users from different age groups is also increasing
rapidly. YouTube is a tool where especially adolescents watch and share videos. Today, the
number of present social network websites is over 100 (Pantic, 2014). Lots of people from
different age groups actively and intensely use more than one of these, not just one. Therefore,
socia networks have a strong social impact on the lives of their users.

In spite of the popularity of social network use among people, empirical studies analyzing the
addiction to these networks are insufficient (Ryan et al., 2014). Considering this fact, it is
important to have psychological tools to be able to identify early possible social network
addiction (Vilca& Vallgos, 2015). However, the diversity in socia networks makes the studies
regarding social network addiction problematic. The first reason for thisisthe rapid changein
the socia network environment and the expansion of its interactive functions. This will cause
the measurement tools targeting specific social networks to lose their up-to-datedness easly.
The second reason is that the criterions that may cause socia network addiction vary. These
reasons will cause problemsin the processin comparing the related researches carried out (Van
den Eijnden et al., 2016). The distinctive nature of each socia network environment and the
differences in the opportunities it offers reveals that social network addiction should be
considered as different from internet or Facebook addiction alone. Therefore, the development
of studies on socia network addiction requires the development and validation of a general
socia network addiction scale (Van den Eijnden et al., 2016).
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When the literature was examined examined (Esgi, 2016; Firat & Barut, 2018; Sahin, 2018;
Tutgun-Una & Deniz 2015; Ulke, Noyan, & Dilbaz, 2017; Van den Eijnden et al., 2016), it
was found that various scales had been developed regarding socia network addiction in recent
years. Insufficient number of researches in the field and the need for scale development in this
regard have been the main problem. However, it can be seen that some of the measurement
tools developed in Turkish language are directed to young adults and adults (Esgi, 2016;
Tutgun-Unal, & Deniz, 2015; Ulke, Noyan, & Dilbaz, 2017) while some others are directed to
adolescents and young adults (Firat & Barut, 2018; Sahin, 2018). Besides, the study of Tas
(2017), who conducted the Turkish adaptation study of the short form of social media addiction
scale developed by Van den Eijnden et al. (2016) for adolescents and young adults, also
involves adolescents and young group. In the international field literature, no social network
addiction scale involving alarge target group was found. In this regard, Social Media Disorder
Scale developed by Van den Eijnden et al. (2016) involves the group of 10-17 years of age.
Bergen Socia Media Addiction Scale (BSMAYS) is a modified version of the previously
approved Bergen Facebook Addiction Scale (BFAS) (Andreassen et a., 2012). In the scales,
the word “Facebook” was replaced by the word “social media” and social media was defined
as “Twitter, Instagram and etc.”. Bergen Facebook Addiction Scale (Andreassen, Torsheim,
Brunborg, & Pallesen, 2012) was later adapted as Bergen Social Media Scale (Andreassen,
Pallesen, & Griffiths, 2017). The original scale involved university students.

When evaluated in general, it can be revealed that the scalesin the literature for social network
addiction differ from each other in terms of the target group. Furthermore, as the factor
structures of the scales also differ from each (Esgi, 2016; Firat & Barut, 2018; Sahin, 2018;
Tas, 2017; Turgut-Unal & Deniz 2015; Ulke, Noyan, & Dilbaz, 2017; Van den Eijnden et al .,
2016), it is considered that they will be insufficient for the studies to be conducted and in
providing comparability among different age groups. Therefore, there is a need for an easily
applicable scale that involves atarget popul ation of wider age range.

Based on these basic justifications, the main purpose of the study wasto develop ahighly valid
and reliable socia network addiction measurement tool for adolescents, young adults and
adults. The research is deemed important in terms of involving different target groups as
adolescents, young adults and adults with regard to their social network addiction levels.

2.METHOD
2.1. Study Group and Process

Socia Network Addiction Scale (SNAS) was implemented to 461 students between the ages of
15 and 18 from five different high schools studying in Efeler, the central district of Aydin
province in the spring semester of 2016-2017 academic year. The participants were given the
information that the data would not be considered personally and that there would not be only
one correct answer for everyone. The application | asted about 15-20 minutes. However, because
of faulty and missing information, and after excluding extreme values, 425 formswere included
in the evaluation. In the first stage, Exploratory Factor Analysis (EFA) was performed on the
data collected from 425 students. In order to test the results of EFA with Confirmatory Factor
analysis (CFA), additiona data was collected from 371 high school students of the same age
group. Participant students were determined by convenience sampling and it was noted from
each level of education that they were using at least one socia network and were voluntarily
participating. SNAS was also applied to the adult group. For the adult group, 750 people who
had undergraduate education at Adnan Menderes University and who graduated from a higher
education institution and participated in pedagogical formation training were asked to fill in the
form via email. The form of the scale was organized online. A total of 367 participants
completed the scale during the three-week period. However, atotal of 310 formswereincluded
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in the evaluation after excluding extreme values and EFA was performed on this dataset. In
order to test the results of the EFA with CFA, 430 people were e-mailed and 201 of them
responded. Nonethel ess, 197 data were included in the evaluation after the extreme values were
excluded. The distribution of the study groupsisgivenin Table 1and Table 2.

Table 1. The distribution of the study group for the Exploratory Factor Analysis

Adolescent (14-17 years of age) Adult (18-45 years of age)
Applied Valid Applied Valid/Returned
Age f % f % Education f % f %
14 98 21,3 91 21,4 Undergraduate 188 51.2 158 51
15 108 23,4 98 23,1 Graduate 179 48.8 152 49
16 153 33,2 140 32,9 Tota 367 100 310 100
17 102 22,1 96 22,6 Age
Total 461 1000 425 100,0 18-22 172 465 135 435
23-27 130 351 110 354
Gender 28-32 32 8,6 30 9.7
Male 125 27,1 114 26,8 33-37 23 8,6 23 75
Female 336 72,9 311 73,2 38 and above 12 3,8 12 39
Total 461 1000 425 100,0 367 100 310 100
Gender
Female 226 61,6 193 62.2
Male 141 384 117 37.8
Total 367 100 310 100

Table 2. The distribution of the study group for the Confirmatory Factor Anaysis

Adolescent (14-17 years of age) Adult (18-45 years of age)
Applied Valid Applied Valid/Returned
Age f % f % Education f % f %
14 84 22.6 73 24,2 Undergraduate 100 30,3 78 396
15 96 25.9 90 30,2 Graduate 330 69,7 119 604
16 150 40.4 126 31 Total 330 100 197 100
17 41 11 33 14,6 Age
Tota 371 100 322 100 18-22 19 9.6 19 9,6
23-27 77 38.4 79 40,1
Gender 28-32 45 224 46 234
Male 148 39,9 117 36,3 33-37 23 11.6 23 11,7
Female 223 60,1 205 63,7 38 and above 30 18 30 15,2
Tota 371 1000 322  100,0 Total 201 100 197 100
Gender
Female 113 56.2 110 55.8
Male 88 43.8 87 44.2
Tota 201 100 197 100

2.1.1. The Development of Social Network Addiction Scale

In order to develop a measurement tool for social network addiction, literature was analyzed
and guestions were prepared taking into account especialy the studies of Young (1998),
Griffiths (2005), Block (2008), Tao (2010), and Van den Eijnden et a., (2016). By obtaining
the views of three experts who had PhD degreesin the field of psychology and who studied on
internet addiction, five inappropriate items with similar meanings were removed from the draft
form. The remaining 30 items were taken into the trial form of the scale. All of the items are
positive statements and they are in the 5-point- Likert form ranked as 1=Never, 2=Rarely,
3=Sometimes, 4=0ften, 5 = Very Often. For the items in the trial form, EFA, CFA and item
analysis were performed.
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2.2. Data Collection Tools

In order to determine the criterion validity of the SNAS Adolescent Application, the
relationship of the Problematic Mobile Phone Use Scale with the SNAS was analyzed. For the
criterion validity of SNAS Adult Application, the relationship of it with the Internet Addiction
Scale was analyzed.

2.2.1. Problematic Mobile Phone Use Scale

In order to determine the criterion validity of the SNAS, the Problematic Mobile Phone Use
Scale devel oped by Augner & Hacker (2012) and adapted by Tekin, Guiles, & Colak (2014) was
utilized. Problematic Mobile Phone Use Scale is composed of three sub-dimensions in total.
The first sub-dimension is defined as “addiction” (9 questions), the second sub-dimension is
defined as “social relations” (7 questions), and the third sub-dimension is defined as “results”
(10 questions). In the adaptation study, the three-factor scale explains 45% of thetotal variance.
The Cronbach Alpha value of the scale was found 0.85. Besides, the Cronbach Alpha value of
the first sub-dimension (addiction) was found 0.73, that of the second sub-dimension (social
relations) was found 0.60, and that of the third sub-dimension(results) was found 0.85 (Tekin
et a., 2014).

2.2.2.Internet Addiction Scale

The Internet Addiction Scale developed by Y oung (1998) and adapted to Turkish by Cakir and
Horzum (2008) was used to determine the criterion validity of the scale. The Turkish adaptation
of the scale is composed of three sub-dimensionsin total. The first sub-dimension is defined as
“preferring being online to daily life” (8 items), the second sub-dimension is defined as “having
desire to increase the duration of being online” (7 items), and the third sub-dimension is defined
as “the problems arising from being online” (4 items)". The total variance explained was
52.83% and the total Cronbach Alpha internal consistency coefficient was found .90 (Cakir &
Horzum, 2008).

2.3. Data Analysis

SPSS 22.0 (SPSS Inc.) and LISREL 8.80 (Joreskog & Sorbom, 1993) statistical package
programs were used in the analysis process. The data of the scale applied separately to
adolescents and adults were analyzed using EFA and CFA techniques for the construct validity.
By examining the measurement invariance in adolescent and adult samples, it was tested
whether the measurement tool was appropriate for the comparisons between groups.
Furthermore, item-test score correlations, test-retest scores correlation, internal consistency
McDonald Omega coefficient (McDonald, 1999) were calculated. T-test was performed to test
whether the items of the scale distinguished between the lower and upper 27% groups. Item
Response Theory (IRT) was used to check the reliability results obtai ned.

3. FINDINGS
3.1.Adolescent Application
3.1.1. Pre-analyses

In order to determine whether the data showed normal distribution or not, Skewness and
kurtosis values were examined. Skewness was found .61 and Kurtosis was found -.03. The fact
that both values are between the range of -1, +1 implies that they show normal distribution. In
addition to Skewness and Kurtosis anal yses, Kolmogorov-Smirnov test results (p> .05) support
normal distribution.

Kaiser Meyer Olkin (KMO) coefficient was used to determine whether the data structure was
appropriate for factor analysisin terms of the sample size of the SNAS adol escent application.
As aresult of the analysis, KMO value was determined as 0.87. The fact that KMO value is
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high means that each variablein the scale can be estimated well by the other variables (Cokluk,
Sekercioglu, & Bulyukoztirk, 2012). Another indicator for the appropriateness of the data for
factor analysisisthe Anti-image Correlation Matrix. These values need to be above 0.5 and the
values below this must be excluded from the analysis (Field, 2009). The diagonal values for
each variable in the anti-image matrix vary between .80 and .91. The fact that al the values at
the intersection point are above 0.5 indicates that it is accurate to include all the items in the
scale.

3.1.2. The Validity of Social Network Addiction Scale Adolescent Application

After determining that the sample size is appropriate for factor anaysis, the factor structure for
the construct validity of the scale was determined by performing EFA. The purpose of
performing EFA isto gather the variables that are related to each other and that measure the
same quality together, and to reduce the number of items forming the scale (Aksu, Eser, &
Guzeller, 2017). CFA was performed to test whether the restricted structure defined by EFA
was verified as a model (Cokluk, Sekercioglu, & Bulyukoztirk, 2012).

After the first factor analysis with a total of 30 items, the items were collected in 5 sub-
dimensions, with eigen values greater than 1. However, the items numbered 1, 3, 4, 7, 8, 10,
11, 12, 13, 14, 15, 18, 19, 20, 21, 22, 24, 25, 26, 27 with factor loadings below 0.30 and that
were overlapping were gradually removed from the scale. Factor analysis was made again by
removing one item at each step. As a result, 20 items were removed from the scale and the
remaining 10 items were collected in 3 sub-dimensions. The items of each sub-dimension were
examined and it was determined that they were grouped under the factor to which they were
related. To clarify the relationship among factors, direct oblimin rotation (the oblique rotation
technique of Principal Component Analysis) was used. As a result of the EFA performed by
using the oblimin rotation method, it was found that the eigenvalue of the first factor was 4.6
and the variance it explained was 26.27, the eigenvalue of the second factor was 1.49 and the
variance it explained was 25.61, the eigenvalue of the third factor was 1.05 and the variance it
explained was 19.63. The total variance explained by the scale was found 71.51%. When the
eigenvalues and cumulative variance percentages of the three factors were taken into
consideration, it was determined that the scale had three factors. The findings obtained as a
result of the EFA performed for SNAS Adolescent Application revealed that the construct
validity of the scale was sufficient. The factors formed after EFA and the items collected under
each factor are givenin Table 3.

When Table 3 is examined, it can be seen that the first factor is composed of 4 items (2, 5, 6,
9), the second factor is composed of 3 items (28, 29, 30) and the third factor is composed of 3
items (16, 17, 23). The results reveal that each item is clustered under a factor that is related
with avaue that is more than twice as much as the factor loading value that they have in other
factors. This finding, which shows that the items differentiate in terms of factors, support the
construct validity of the scale.

When the scree plot conducted to reveal the factor structure of the scale is analyzed, it can be
seen that the graph curve shows a sharp decrease till the third factor and that the curve proceeds
horizontally after the third factor (Figure 1). This finding supports the three-factor structure of
the scale.
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Table 3. Factor Loadings of SNAS Adolescent Application

Factor Loadings

Factors [tems 1 5 3
Q1L | f|_ nd myself surfing the social networks in most of my 890 030 115
daily life. (5)
Control Q2 | spend most of my timein social networks. (9) .807 .034  .009
Difficulty Q3 ldo not give up using social networks even if they affect 765 036 148
my daily life.(6)
Q4 | make an effort to use socia networks every day. (2) J16 128 126
Q8 | feel happy to share my ideas on socia networks. (23) 111 .887  .017
Negativeness in Q9 | prefer to share my daily activities on social networks.
Social Relations (16) 086 el 052

Q10 | express myself better on social networks. (17) 082 685 .097
Q5 The time| allocate for my work/lessons have decreased 013 009 911
since | began to use social networks. (29)
Decrease in Q6 My performance at work/school have decreased since |
Functions began to use socia networks. (28)
Q7 | have begun to have problems focusing on my
work/school since | began to use social networks. (30)
Notes: N =425 * p<.05 **p<.01

013 .026  .909

037 016 .875

Scree Plot

Elgenvalue
1]

1

_...--’—._

Component Number

Figure 1. SNAS Adolescent Application Scree Plot Graph

Following this phase, the items in each sub-dimension were examined as a whole and a factor
structure consistent with the theoretical framework was observed. Within this context, in
relation to the literature on addiction, the first sub-dimension of the scale was named as
“Decrease in Functions”, the second sub-dimension was named as “Control Difficulty” and the
third sub-dimension was named as “Negativeness in Social Relations”. In order to determine
whether there were significant correlations among the factors forming SNAS Adolescent
Application, Pearson Product-Moment Correlation Analysis was performed. It was revealed
that the relationship of “Control Difficulty” factor with “Decrease in Functions” and
“Negativeness in Social Relations” factors was found as .52 and .41, respectively; and the
relationship between “Decrease in Functions” and “Negativeness in Social Relations” was
determined as .30. The results obtained, consistent with the literature (Sahin, 2018), show that
there was a positive significant relationship among al the sub-dimensions of the scale p<.001.
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First level and second level Confirmatory Factor Analysis (CFA) was performed to evaluate
the applicability of the three sub-dimensions of SNAS Adolescent Application to the data
obtained from the study group. The models obtained from these analyses are given in Figure 2
and Figure 3.

Figure 2. SNAS Adolescent Application 18 Figure 3. SNAS Adolescent Application 2™ Level
Level CFA CFA

First and second level CFA was performed for the 10-item structure that was collected under
three factors as aresult of EFA performed for SNAS adol escent application. When the findings
revealed as a result of CFA were evaluated, x2/sd ratio for the first and second level was
determined as 2.08 (x2/sd=66.65/32). The fact that x2/sd ratio obtained as a result of first and
second level CFA is between 2.0<3.0 correspond to an acceptable fit. RMSEA fit index value
was determined as 0.053 as a result of first and second level CFA. The fact that RM SEA fit
index value is below 0.08 can be interpreted as acceptable fit (Kline, 2015). It was determined
that, among the fit index values related to the model as a result of the first and second level
CFA, AGFI was0.94, GFI was 0.96, standardized RMR fit index valuewas 0.041, NFI fit index
value was 0.97, and CFl fit index value was 0.99. When all the values related to datafit of the
model are taken into consideration, it can be seen that the model formed shows adequate level
of fit with the data.

An additional CFA was performed to support the multifactorial structure of SNAS Adolescent
Application; theresults of first and second level factor analysiswere compared with the 1-factor
analysis of the scale. Scale was assumed one dimensional and it produced following statistics:
x2/sd ratio of the fit values used in the model comparisons was calculated as 16.5
(x2/sd=580.1/35, NFI=0.77, GFI=0.73, CFI=0.78 RMSEA=0.22). The results obtained showed
that the 1-factor structure had poorer fit values than the 3-factor structure. In order to determine
the criterion validity of SNAS Adolescent Application, the relationship between Problematic
Mobile Phone Use Scale (PMPUS) and SNAS Adolescent Application was examined with
Pearson Product-Moment Correlation Analysis and it was found that there was a positive
(r=.55) and statistically significant (p<.001) relationship between the two variables.
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3.1.3. The Reliability of SNAS Adolescent Application

Item analysis was conducted to determine the contribution of the items in the scale to the
implicit structure they belong to, and to measure the level of discrimination between the items
with and without relevant characteristics in the structure they belong to (Erkus, 2012). It was
revealed that item total correlation coefficients varied between .41 and .73. On the condition
that the items are congeneric measurements, McDonald Omega coefficient is used (McDonald,
1999). McDonald Omega coefficient of the overall scale was calculated as .87. The reliability
analysis for each factor of the scale was also conducted. As aresult of the analysis performed
for this purpose, it was found for the first factor that McDonad Omega coefficient was .76 and
item total correlation coefficients varied between .61 and .72. For the second factor, McDonald
Omega coefficient was found .81 and item total correlation coefficients varied between.51 and
.56. For the third factor, McDonald Omega coefficient was found .72 and item total correlation
coefficients varied between .77 and .83. It can be seen that the reliability values of the overall
and sub-dimensions of the SNAS Adolescent Application are generally acceptable values for
socia sciences.

It was also analyzed whether there was a significant difference between the individuals with
low scores and high scores. As a result of the t test conducted to determine the difference
between the responses of the individuas in the lower 27% group and the responses of the
individuals in the upper 27% group to all the items in the scale, the items’ t values varied
between 4.14 (p<.001) and 10.67 (p<.001) and a significant difference was found. In the
analysis performed, it was found that the variances were heterogeneous.

Item Response Theory (IRT) was used to confirm the reliability results obtained. IRTPRO 4.2
software was used to analyze with IRT. For this purpose, the three-factor structure fit of the
scale was analyzed by using the two-parameter logistic model (2PL) to examinethe items. The
item difficulty (&) and item discrimination power (b) that were considered important were
analyzed according to this formulation (Hambleton, Swaminathan & Rogers, 1991). Besides,
X2value, which is the measure of item-model fit, and the items that were insignificant (p<=
0,01) were also examined. The calculated “a” and “b” item parameter values and X? values are
givenin Table 4.

Table 4. Parameter values in terms of SNAS Adolescent Application according to IRT
Item a s.e. b, se b, se by se by, se X2 df p

1 139 017 -269 033 -090 015 0.79 013 245 0.27 5751 57 0457
2 162 020 -233 026 -037 011 125 014 300 033 3392 49 0.950
3 141 017 -158 020 006 011 131 016 359 044 5042 58 0.750
4 138 017 -141 019 004 011 090 013 197 022 6059 67 0.697
5 28 039 -066 009 011 0.09 092 012 167 017 6738 51 0.061
6 279 042 -046 008 045 010 1.22 015 201 0.21 102.04 49 0.058
7 236 030 -055 009 046 010 138 016 224 024 70.02 49 0.045
8 065 012 -165 064 211 0.76 484 162 813 274 9014 79 0.183
9 047 012 -045 028 216 058 487 126 737 195 8248 70 0.145
10 064 013 -052 022 122 028 339 065 551 110 7631 64 0.139

The item discrimination parameter provides information about the quality of the item. While
items with A parameter value below 0.5 are regarded as weak in terms of discrimination (De
Beer, 2004), those above 1 are not deemed adequate (Giltas, 2014). From Table 4, it can be
seen that all the values except for the value of item 9 are sufficient and the values of item 8 and
10 are at the borderline. Item discrimination serves to differentiate between the individualswith
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low and high socia network addiction. Item difficulty indicates where the item isfunctional on
the social network addiction level of the item. High level of "b" value exhibits that the item is
functional or it measures among the individuals with high addiction levels, whereas low level
of "b" value indicates that theitem is functional or it measures among the individuals with low
addiction levels. Item difficulty value varies between -2.69 and 8.14. It was noted that while
thefirst threshold value of the scale (Likert 1 and 2 interval) was about -2, the second threshold
value was 0, the third threshold value was 1, and the fourth threshold value varied between 2
and 8. This suggests that the scale is better discriminated in the individuals with high social
network addiction. It was found that from the X?values indicating item model fit, only item 7
was significant and did not meet the model fit. Thisitem was not removed from the scale due
to the fact that it had one of the highest factor loadings with a factor loading of .84, and that its
item total correlation was high (.60) as aresult of EFA.

3.2. SNAS Adult Application
3.2.1. Pre-analyses

KMO coefficient was used to determine whether the data structure was appropriate for factor
analysisin terms of the sample size of the SNAS adult application. As aresult of the analysis,
KMO vaue was determined as 0.84. Besides, the Anti-Image Correlation Matrix intersection
values were also analyzed and it was found that these values varied between .78 and .91. Asthe
values at thisintersection point were above 0.5, it was determined that it was accurate to include
al theitemsin the scale.

In order to determine whether the data showed normal distribution or not, Skewness and
kurtosis values were examined. Skewness was found .52and Kurtosis was found -06. The fact
that both values are between the range of -1, +1 implies that they show normal distribution.
Kolmogorov-Smirnov test results (p>.05) also support normal distribution.

3.2.2. The Validity of SNAS Adult Application

EFA and CFA were performed for the construct validity of the scale. After the first factor
analysiswith atotal of 30 items, theitemswere collected in 5 sub-dimensions, with eigenvalues
greater than 1. However, the items numbered 1, 3, 4, 7, 8, 10, 11, 12, 13, 14, 15, 18, 19, 20, 21,
22, 24, 25, 26, 27 with factor loadings below 0.30 and that were overlapping were gradually
removed from the scale. Factor analysis was made again by removing one item at each step. As
aresult, 20 items were removed from the scale and the remaining 10 items were collected in 3
sub-dimensions. The items of each sub-dimension were examined and it was found that they
were grouped under the factor to which they were related. To clarify the relationship among
factors, direct oblimin rotation (the oblique rotation technique of Principa Component
Analysis) was used. Within this context, it was determined that the first factor explained 26.2%,
the second factor explained 25.26% and the third factor explained 19.5% of the total variance.
The total variance explained by the scale was found 70.96%. The findings obtained as a result
of thefactor analysis performed for SNAS Adult Application reveal that the validity of the scale
was sufficient. In addition, it was determined that it had the same factor structure with the
adolescent application. The factors formed after EFA for SNAS Adult Application and the
factor loadings are given in Table 5.

Ascan beseenin Table 5, the first factor is composed of threeitems (28, 29, 30) and the factor
loadings vary between .88 and .90. The second factor is composed of four items (2, 5, 6, 9) and
the factor loading values vary between .71 and .81. The third factor is composed of threeitems
(16, 17, 23) and the factor loadings vary between .76 and .80.
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Table 5. Factor Loadings of SNAS Adult Application

Factor Loadings

1 2 3
Q5 | make an effort to use social networks every day.(2) 842 023 -.167
Q4 | find myself surfing the social networksinmost of my ~ .817 .057 .050

Control daily life.(5)
Difficulty Q6 | spend most of my timein social networks. (9) J37 022 150
Q7 | donot give up using socia networks even if they 692 .020 .186
affect my daily life. (6)
Q8 | feel happy to share my ideas on socia networks.(23) 075 .826 .008

Factors Items

Nselgra]agcepacles Q9 | express myself better on social networks.(17) 001 .792 .080
Relations Q10 | prefer to share my daily activities on social 107 766 .095
networks.(16)
Q1 My performance at work/school have decreased since |
began to use socia networks. (28) 049 011 L
Decreasein Q2 | have begun to have problems focusing on my 038 .043 .898
Functions work/school since | began to use social networks.(30)

Q3 Thetimel alocate for my work/lessons have decreased .097 .012 .878
since | began to use social networks.(29)
Notes: N=310 * p<.05 **p<.01

Scree Plot
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Figure 4. SNAS Adult Application Scree Plot Graph

When the “Scree Plot” graph is examined, it can be seen that the curve shows a sharp decrease
till the third factor and that the curve proceeds horizontally after the third factor (Figure 4). The
results are consistent with the previous results showing that the scale has a three-factor
structure. After this process, it was analyzed whether there were any significant relationships
between the factors forming the scale. As a result of Pearson Product-Moment Correlation
Anaysis conducted to test whether there was a significant relationship among the sub-
dimensions of the scale, consistent with the literature (Andreassen, 2012; Esgi, 2017; Sahin,
2018; Sahin & Yagcl, 2017; Ulkeet a., 2017), it was found that there were positive significant
relationships among all the factors of the scale (p<.001). It was determined that the relationship
of “Control Difficulty” factor with “Decrease in Functions” and “Negativeness in Social
Relations” factors we as .40 and .47, respectively, and the relationship between “Decrease in
Functions” and “Negativeness in Social Relations” was .23.

First level CFA was performed to determine whether the 10-item, 3-factor structure of the scale
achieved after EFA performed for SNAS Adult Application would be verified.
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As aresult of thefirst level (Figure 5) and second level (Figure 6) CFA performed for SNAS
Adult Application, x2/sd ratio was calculated as 1.68 (x2/sd=53.89/32) and these values
correspond to good fit. It was determined that, of the fit indexes, AGFI was .91, GFI was .95,
standardized RMR fit index value was .056, NFI fit index valuewas .97, and CFl fit index value
was .99. RMSEA fit index value for both levels was found as .059. When all the values related
to data fit of the model are considered, it can be seen that the model formed shows adequate
level of fit with the data.

To compare 1-factor and multifactorial structure, an additional CFA was performed Scale was
assumed one dimensional and the obtained fit values ((x2/sd=440.25/35=12.5, NFI=0.76,
GFI1=0.69, CFI=0.78, RMSEA=0.24) indicated that the 1-factor structure had poorer fit values
than the 3-factor structure. This result supports to the multifactorial structure of SNAS Adult
Application.

In order to determine whether the properties of the scale are invariant in different groups,
measurement invariance was examined. While the measurement invariance of the factor
structure of the scale was being measured for the adolescent and adult sample, multiple-group
confirmatory factor analysis was used. For this purpose, 4 hierarchica models; structural
Invariance, metric invariance, strong invariance and strict invariance, which are commonly used
in the literature were tested. In this study, it was examined whether the invariance conditions
of ACFI < -0.01 for multiple group confirmatory factor anaysis study files which are
compatible with the data of were obtained. The fact that ACFI value obtained as a result of the
comparison of the two models is equal to -.01 or below can be used as the evidence that the
measurement equivalence is achieved (Wu et a., 2007).

The findings regarding the invariance steps tested are present in Table 6. “The Structural
Invariance Model” in the table represents the factor loads, regression constant and the error
variances free model; “The Weak Invariance Model” in the table represents the factor loads
constant, regression constants and error variances free model; “The Strong Invariance Model”
in the table represents the factor loads, regression constants and error variance free model; and
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“The Strict Invariance Model” in the table represents the factor loads, regression constants and
error variances constant mode!.

Table 6. Fit statistics regarding measurement invariance

Steps X2 d CFI GFI RMSEA  ACFI
Structural Invariance 8784 67 .99 97 .031 -

Weak (Metric) Invariance 476 32 1.00 1.00 .036 0.01
Strong (Scalar) Invariance 4476 32 1.00 1.00 .036 0.01
Strict Invariance 87.84 87 100 .97 .006 0.01

As can be seen in Table 6, the fit indexes obtained as a result of multi-group CFI and ACFI
values obtained as a result of CFl difference test can be interpreted for each step as follows.
According to the results, it is seen that the structural invariance is provided and this finding
shows that the measured structures use the same conceptual perspectives in responding to the
scale items of the adolescents and adults. The finding regarding the metric invariance indicates
that the factor structures of the variables taken in the model are the same in the adolescent and
adult groups. It is confirmed that the strong invariance is provided and the constant number in
the regression equations formed for the items is invariant between the groups. In the last stage,
considering the ACFI value calculated with the fit indexes, it is accepted that the error terms
regarding the items forming the measurement tool areinvariant between the compari son groups.
Hierarchical analysis results, factor structure and pattern of the scale, factor loads, regression
constants, and error variances are seen to be invariant for the adolescent and adult groups.

For the criterion validity of SNAS Adult Application, the relationship with Internet Addiction
Scale was examined. As aresult of Pearson Product-Moment Correlation Anaysis performed
for the criterion validity, it was determined that there was a positive (r=.65) and statistically
significant relationship (p<.001) between the scales.

3.2.3.Reliability Studies

Reliability analyses were performed both for the overall and for the factors of SNAS Adult
Application. On the condition that the items are congeneric measurements, McDonald Omega
coefficient is used (McDonald, 1999). McDonald Omega coefficient of the overall scale was
calculated as .91. McDonald Omega value for the first factor was .83; item total correlation
coefficients varied between .78 and .84. For the second factor, McDonald Omega vaue was
.76; item total correlation coefficients varied between .54 and .73. For the third factor,
McDonad Omegavauewas .91; item total correlation coefficients varied between .52 and .55.
Asall thevauesinthereliability analysis both for the overall and for thefactorsof SNAS Adult
Application are above 0.70, it can be said that the reliability of the scaleishigh. Inthereliability
analysisfor the 10 itemsincluded in the scale, theitem total correlation coefficients of theitems
varied between .37 and .66.

Item analysis was performed to determine whether there was a difference between the responses
of the individuals with low scores (the lower 27% group) and high scores (the upper 27%
group). As aresult of thet test performed for this purpose, it was observed that t values of the
items varied between 6.09 (p<.001) and21.03 (p<.001) and there was a significant difference.

Within the framework of Item Response Theory, item difficulty (a), item discrimination power
(b) and item-modé fit (X?) was examined and the results are given in Table 7.

When Table 7 is analyzed, the fact that al the values are above 1 reveals that the items have
good level of discrimination. High level of "b" value exhibits that the item is functional or it
measures among the individuals with high addiction levels, whereas low level of "b" value
indicates that the item is functional or it measures among the individuals with low addiction
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levels. Item difficulty value varies between -2.32 and 3.26. It was noted that while the first
threshold value of the scale (Likert 1 and 2 interval) was between 0 and 1, the second threshold
value varied between 0 and 1, the third threshold value varied between 1 and 2, and the fourth
threshold value varied between 2 and 3. This suggests that the scale is better discriminated in
theindividuals with high social network addiction. Thefact that all the X?valuesindicating item
modél fit are insignificant shows that all the items meet the mode fit.

Table 7. Parameter valuesin terms of SNAS Adult Application according to IRT
Item a s.e b, se b, s.e b; se bs se X2 df p

1 153 022 -232 033 -135 022 -015 014 059 0.15 5465 45 0.153
2 208 028 -077 016 009 012 111 014 172 019 5393 44 0.144
3 243 034 -114 016 -038 012 040 011 145 016 6030 44 0.051
4 300 043 -061 013 029 011 097 012 171 017 4888 38 0.110
5 127 020 -101 022 078 016 196 028 326 051 4903 45 0.314
6 135 022 -021 016 083 016 192 027 310 047 5197 46 0.252
7 101 018 -082 023 065 019 191 033 320 056 70.70 52 0.053
8 173 035 066 013 176 023 238 034 316 054 3363 30 0.29
9 163 031 021 013 134 018 235 033 291 045 5226 37 0.049
10 170 033 047 012 135 018 207 028 283 043 4454 39 0.249

4. DISCUSSION and CONCLUSION

The presence of social network addiction can be discussed depending on the definition of
addiction used. However, there are evidences that some social network users are experiencing
addiction-like symptoms due to excessive use. Besides, many studies have revealed that social
networks are addictive (eg. Echeburia& de Corral, 2010; Grffiths, Kuss, & Demetrovics, 2014;
Pantic, 2014; Ryan et al., 2014). It can be seen in the literature that the researchersinvestigating
socia network addiction focus primarily on Facebook addiction (Andreassen, 2015). However,
it has been discussed that Facebook is just a socia network and therefore, there is a need for
valid scales involving other social network sand measuring socia network addiction (Griffiths
et al., 2014). Although socia networks, which can be considered as the sub-dimension of the
internet, have some similar characteristics in terms of their intended use, they differ in the uses
specific to individua and purpose (Kusay, 2013; Van den Eijnden et al., 2016).

When the literature was examined, it could be seen that the scales developed differed in terms
of factor structures and target groups and the total variance range explained varied between
35% and 59% (Esgi, 2016; Firat, & Barut, 2018; Sahin, 2018; Sahin, & Yagci, 2017; Tas, 2017,
Tutgun-Unal, 2015; Tutgun-Unal, & Deniz, 2015; Ulke, Noyan, & Dilbaz, 2017; Van den
Eijnden et al., 2016). The factor structures of these scales, which were developed for different
age groups differed from each other. On the other hand, the factor structure of the socia media
addiction scale, which was developed by Bakir Aygar & Uzun (2018) and whose target group
was university students, was similar to the factor structure of SNAS. As could be seen, each
scale was structured according to different age groups and their factor structures differed from
each other. Besides, for the criterion validity in the measurement tools developed to measure
social network addiction, Bakir Aygar & Uzun (2018) used the problematic internet use scale;
and Van den Eijnden et a. (2016) used compulsive internet use scale. In both studies, it was
determined that the correlation with the scale used for the criterion validity was high. The
criterion validity was not examined in the other scales developed for social network addiction
(Esgi, 2017; Sahin, 2017; Sahin & Yagcl, 2016).
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The scales in the literature are generally dispersed in terms of target groups and factor
structures. This situation is thought to have a negative effect on the comprehensive
comparability between the developmental periods regarding social network addiction. SNAS
developed in this study is significant in terms of sorting out this problem.

The factor structures of SNAS, which was composed of a total of 10 items, were named as
“Control Difficulty”, “Decrease in Functions” and “Negativeness in Social Relations”.

Asaresult of the factor analysis performed, the total variance explained and factor load values
were high in adolescent and adult form. The first level CFA and second level CFA results of
the scale revealed that the model showed adequate fit with the data. McDodalds Omega
reliability coefficient values for each sub-dimension, which was conducted to determine the
reliability of the scale, a'so showed that the scale was reliable. Furthermore, IRT was used to
confirm the reliability results obtained. As aresult of this analysis, it was found that only the
item number 9 in the adolescent form was weak in terms of discrimination. However, due to
the fact that it was too close to the acceptable value and that both the factor load value and the
total correlation coefficient were high, the item was not excluded from the scale. As aresult of
Pearson Product Moment Correlation Anaysis performed for the criterion validity of
adolescent and adult forms, a positive and statistically significant relationship was found
between the scales. The highest score that can be obtained from the scale is 50 and the lowest
score is 10. As the score obtained from the scale goes up to 50, addiction level increases, too.
The scale devel oped involves adol escents, young adults and adults between 14-45 years of age.

The scale has great power of explaining the variable it intends to measure with a small number
of well-working items. With this feature, the scale will provide researchers convenience and
flexibility with the researches targeting different age groups and for possible comparisons.
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