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Abstract
Adolescents have been called the “digital natives of the technology age”, but determining adolescents’ awareness, attitudes and
behavior with respect to technology addiction (TA) is important for developing balanced and effective approaches to support
their physical and psychological well-being after the COVID-19 pandemic. For this reason, the present study investigates the
impact of attitudes on TA behavior in 382 adolescents by gender and extent of technology use. Three scales were used to
determine adolescents’ TA awareness, attitude, and behavior. The results of the dual-moderated mediation model show that
gender and duration of technology use (h) moderated the full mediation of attitude on awareness and behavior in TA (F = 39.29,
df = 9;372, p < .01). The indirect effect in males with 16.04 h per day of technology use is stronger (.24) than the indirect effect in
males with 4.90 h per day of technology use (.13). In addition, the simple slope plot shows that when attitude scores increase,
addictive behavior rises in females (simple slope = .74, t = 8.79, p < .01). On the other hand, with 16.04 h per day of technology
use, when attitude scores decrease, addictive behavior rises in females (simple slope = .69, t = 7.59, p < .01). Furthermore, when
the attitude scores increase, addictive behavior rises in males (simple slope = .85, t = 13.26, p < .01). As a result, the
psychoeducational intervention programs to be implemented for TA should not only focus on awareness, but should also
encompass behavioral, cognitive and lifestyle changes.
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Due to developments in information and communication tech-
nology, the frequent use of technological devices such as
smartphones, computers and tablets is widespread among ad-
olescents. According to a study by the Turkish Statistical
Institute (TÜİK, 2013), late adolescents are the second highest
users of technology in Turkey, with men (94.8%) using tech-
nology more than women (86.6%) in this age group (TÜİK,
2019a). In addition to improvements in information and com-
munications technology, a currently emerging global

challenge is the novel coronavirus disease of 2019 (COVID-
19; El Zowalaty & Järhult, 2020; Wang, Horby, Hayden, &
Gao, 2020). Stay-at-home orders, curfews, self-isolation, so-
cial distancing, social isolation, and quarantining have led
people to change their ways of life and affected their relation-
ships (Okunlola, Lamptey, Senkyire, Dorcas, & Dooshima,
2020). As many daily activities, from work and education to
healthcare and beyond, move from public spaces into homes,
the use of technology and the internet has increased
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dramatically (Ahorsu et al., 2020; King, Delfabbro, Billieux,
& Potenza, 2020). While some people regard the use of tech-
nology as a means of escaping depression, anxiety, or help-
lessness (Hinić, Mihajlović, Špirić, Dukić-Dejanović, &
Jovanović, 2008), the increased time spent online can also
result in an increase in social interaction and integration
(Magsamen-Conrad, Billotte-Verhoff, & Greene, 2014).
These factors too may increase the need to use technology
and ultimately escalate it to the level of addiction. The exces-
sive use of technological tools during the COVID-19 outbreak
has been found to multiply the probability of it being a risk
factor for addiction by two or more times, especially as the
duration of use increases (Aliyev, 2020; Király et al., 2020;
Winther & Byrne, 2020). The public should therefore pay
serious attention to the possibility of TA during the pandemic.

Addiction, refers to physiological dependence between a
person and some stimulus, such as a substance (Davis, 2001).
TA is defined as “a user’s psychological state of maladaptive
dependency on IT use that is manifested through the
obsessive-compulsive pattern of IT-seeking and IT-use behav-
iors that take place at the expense of other important
activities” (Xu, Turel, & Yuan, 2012, p. 321). However, there
is no clear consensus in the literature about the scope and
definition of the concept of TA. Many terms such as internet
addiction disorder, compulsive internet use, problematic or
pathological internet use, computer addiction and pathological
use of video games have also been used to describe this phe-
nomenon (Hekim et al., 2019; Turel, Serenko, & Giles, 2011).
Because there is insufficient evidence to establish the diagnos-
tic criteria needed to identify it as a separate mental disorder,
TA is regarded as a behavioral disorder in DSM-5 (American
Psychiatric Association, 2013; Hekim et al., 2019; Serenko &
Turel, 2020).

Some researchers have described TA as the epidemic of the
twenty-first century. It has become common in many societies
(Serenko & Turel, 2020). It is seen as a behavioral problem that
negatively affects human life as a result of excessive use and
can cause problematic outcomes in the life of the individual due
to loss of control (Kuss & Griffiths, 2015; Kuss, Griffiths,
Karila, & Billieux, 2014; Young & Nabuco de Abreu, 2011).
The literature emphasizes that adolescents with TA addiction
face several physical and mental health problems, including
visual impairment, spinal disorders, finger numbness, arm pain,
bulimia, obesity, insomnia, anger problems, aggression, antiso-
cial behavior, suicide attempts, anxiety disorder, and depres-
sion, among many others (Cheung & Wong, 2011; Cho,
Sung, Shin, Lim, & Shin, 2013; Eliacik et al., 2016; Gerçel &
Çağlar, 2016; Hekim et al., 2019; Karapetsas & Fotis, 2020;
Tao, 2013). TA is also significantly related with poor academic
outcomes (Adiele & Olatokun, 2014). In brief, TA is typically
associated with negative outcomes for adolescents.

Parents, peers, and teachers are important role models in
the process of the development of positive forms of behavior

in adolescents, both in general and during the pandemic
(Mason & Windle, 2002; Xie, Chen, Zhu, & He, 2019).
Parents and teachers are also the first and second most effec-
tive elements, respectively, in protecting adolescents from
TA. In other words, in accordance with Bronfenbrenner’s
ecological system theory (Shelton, 2018), the family and the
social environment are important factors that influence ado-
lescents’ technology use. For example, previous findings in-
dicate that phubbing (ignoring other people by busying one-
self with a digital device) on the part of parents is a TA risk
factor for adolescent’s TA (Xie et al., 2019). In addition, pre-
vious studies have emphasized the effects of the awareness of
parents and teachers about TA on awareness and technology
use among adolescents (Ebbeck, Yim, Chan, & Goh, 2016;
Jabbar, Al-Shboul, Tannous, Banat, & Aldreabi, 2019;
Karadağ & Kılıç, 2019; Ybarra & Mitchell, 2004). The ap-
proaches of parents and teachers to discipline and their styles
of communication affect adolescents’ awareness of many is-
sues in l ife (Düzgün, 2003; Moazedian, Taqavi,
Hosseinialmadani, Mohammadyfar, & Sabetimani, 2014).
However, it may not be possible for parents and teachers to
be consistent in their approaches during the COVID-19 out-
break due to their own individual problems, which may in-
clude health, economic and psychological problems. The ex-
perience of previous pandemics shows that the economic, so-
cial and psychological stresses combined with cramped
homes, movement restrictions and stay-at-home orders can
alter the family climate (UN Women, 2020; World Health
Organization, 2020).

Previous studies indicate that adolescents’ awareness or
education with respect to TA addiction can be an effective
factor in preventing it or reducing the amount of harm it
causes (Kuss, Van Rooij, Shorter, Griffiths, & Van De
Mheen, 2013; Xu et al., 2012). In addition, regarding the
relationship between attitude and behavior, individuals with
more positive attitudes can be said to engage in desirable
forms of behavior more than individuals who have a negative
attitude (Kim & Choi, 2005; Selai, 1998; Streufert, 1987). In
the literature, an attitude is defined as a relatively stable, gen-
eral and enduring evaluation of a group, person, object, issue,
or concept on a dimension ranging from negative to positive.
Awareness is defined as the “perception or knowledge of
something” (VandenBos, 2015). Whereas awareness is a cog-
nitive process based on knowledge (Sweldens, Corneille, &
Yzerbyt, 2014), attitudes provide summary evaluations of ob-
jects and are often assumed to be derived from specific emo-
tions, beliefs, and past behavior associated with those objects
(VandenBos, 2015). As the definitions show, awareness of
TA alone may not be sufficient to measure actual behavior.
The literature states that attitude affects behavioral intent and
shapes awareness (Ajzen, 2005; Kollmuss & Agyeman,
2002). According to Kağıtçıbaşı (2010), when we need to
act, we focus on our attitude to the situation and let it lead
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us, and the mindful cognitive processes we go through cause
our behavior to be affected by our attitudes. On the other hand,
the relationship between attitude and behavior is one of the
issues discussed in the literature (Fishbein & Ajzen, 2010). It
is known that various sociocognitive theories have been de-
veloped in the literature to explain the relationship between
attitude and behavior. According to the planned behavior the-
ory (Montaño & Kasprzyk, 2015), which is one of these the-
ories, the relationship between attitude and behavior is ex-
plained within the framework of a mediating variable model.
According to Fishbein and Ajzen (2010), at the basis of indi-
viduals’ behaviors, there are beliefs that are fed from different
sources such as individuals’ personalities, internet. These be-
liefs affect whether the individual will behave or not regard-
less of the source they are fed. According to the reasoned
action approach, the most obvious premise of an individual
to perform a behavior is the intention of the individual to
perform this behavior (Ajzen, 2012; Montaño & Kasprzyk,
2015). It is attitudes and subjective norms that determine in-
tention. In the context of these theories, attitude can therefore
be expected to mediate the relationship between awareness
and technology addiction. In this sense, the mediating effect
of attitude emerges as an important point, and this hidden link
can reveal itself intensely during the COVID-19 outbreak.

Prolonged use of technology is one indicator of TA.
Widyanto, Griffiths, and Brunsden (2011) found that the more
time a user spends on the Internet, the higher likelihood of TA
addiction. Indeed, in a study examining the relationship be-
tween social norms and social site usage, it is found that time
spent on the social platform had a significant effect on the
relationship between social norm and social site continuance
(Osatuyi & Turel, 2019). The moderating influence of the
amount of time spent on the social site suggests that social
influence is more prominent when one spends more time on
the site. This study shows that the more time a user spends on
those sites, the higher the influence of social norm on their
continuous use behavior. In other words, the duration of inter-
net use can affect the individual’s attitude and cause behav-
ioral change. However, in the literature, there is no study con-
ducted with adolescents and investigating the moderation ef-
fect of the prolonged use of technology.

Gender is undeniably a variable that affects awareness,
attitudes, and behavior in TA. There are various findings in
the literature that associate gender with TA (Dufour et al.,
2016; Ha & Hwang, 2014; Su, Han, Jin, Yan, & Potenza,
2019). While some studies have shown that males are more
prone to TA (Bandawar, Narasimha, & Chand, 2018;
Vollmer, Randler, Horzum, & Ayas, 2014), others have
shown that the use of technological tools is higher among
female adolescents than their male counterparts (Gerçel &
Çağlar, 2016). One study found that the prevalence rate was
3.3%, in a male to female ratio of approximately 3:1 (Adiele &
Olatokun, 2014). A number of studies show that women

generally display a positive but lower (weaker) attitude to-
wards technology use than their male counterparts (Ardies,
De Maeyer, Gijbels, & van Keulen, 2015; Sáinz & López-
Sáez, 2010; Yau & Cheng, 2012). Gender differences are
observed to occur in terms of attitudes towards technology
use, prior to observable behavioral levels (Cai, Fan, & Du,
2017; Shashaani, 1994). Cai et al. (2017) suggested that this
gender difference in attitudes may be responsible for many of
the forms of behavior that are associated with the widespread
notions that technology is a male-dominated field and that
men are more competent users of technology, as well as other
social and cultural norms. Some researchers have suggested
that gender differences may arise from parental attitudes
(Vollmer et al., 2014). On the other hand, all these gender
differences may not apply in the same way during the
COVID-19 pandemic under conditions of social isolation,
curfews and social withdrawal. Moreover, the differences
among the findings of previous studies suggest that there
may be other factors which affect or mediate the relationship
between gender and the use of technological tools or TA
(Ardies et al., 2015; Cai et al., 2017; Sáinz & López-Sáez,
2010; Xu et al., 2012). For instance, the differentiation in the
characteristics of adolescents, such as a need for relationships
and a need for escapism, is a factor that affects TA status (Xu
et al., 2012). However, assuming that all adolescents have
similar social needs (e.g., a need for relationships and a need
for escapism), there may be no difference between the genders
for TA during the COVID-19 pandemic. Fresh studies are
needed in order to reach a firm conclusion.

Study Aim and Hypothesis Development

Adolescents have been called the “digital natives of the tech-
nology age”, but their awareness, attitudes and behavior relat-
ed to TA should nevertheless be shaped and monitored
(Prensky, 2001). This is especially true during the COVID-
19 pandemic, as TA could lead to difficulties in re-adapting to
“normal” life after the crisis, which could negatively affect the
quality of their lives. Habits are hard to break, and adolescence
is a critical stage in terms of addiction development.
Determining adolescents’ awareness, attitudes and behavior
with respect to TA is important for developing balanced and
effective approaches to support their physical and psycholog-
ical well-being after the pandemic. In addition, although stud-
ies about TA are common in many developed countries, it has
just started to become widespread the last 10 years in Turkey
(Ayas & Horzum, 2013). For this reason, the present study
intends to determine the level of awareness, attitudes and be-
havior of adolescents related to TA during the COVID-19
outbreak. Drawing on social learning theory (Bandura,
1969) and Bronfenbrenner’s ecological system theory
(Shelton, 2018), the study aims to use the mediation model
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to test whether the indirect effect of attitude or the direct effect
of awareness has a stronger impact on behavior. The study
then examines whether gender and the extent of technology
use influence the strength of these impacts using a dual-
moderated mediation model. Based on the theory and previ-
ous findings, the following hypotheses were formulated
(Dinçman & Akbaşlı, 2020) and the model was presented as
in Fig. 1:

H1: As awareness of TA increases, adolescents’ TA be-
havior decreases during the COVID-19 outbreak.
H2:Adolescents’ attitudes to TAmediate the direct effect
of awareness on TA behavior during the COVID-19
outbreak.
H2a: As awareness of TA increases, adolescents’ atti-
tudes scores to TA increase.
H2b:As attitudes to TA increase, adolescents’ TA behav-
ior increases.
H3: Gender moderates the indirect effect at the second
stage of mediation (between attitude and behavior), rather
than at the first stage of mediation (between awareness
and behavior) during the COVID-19 outbreak.
H4: Higher duration of technology use (hours) and gen-
der moderate the indirect effect at the second stage of
mediation (between attitude and behavior), rather than
at the first stage of mediation (between awareness and
behavior) during the COVID-19 outbreak.

Methodology

Participants

The study employed a cross-sectional approach in which
quantitative data were collected through the self-reported sur-
vey method. There were 257 (67.3%) female and 125 (32.7%)

male adolescent participants. The participants were aged be-
tween 10 and 19. The mean age of the participants was
14.92 years (SD = 3.18). Of the adolescents, 64.92% (n =
248) are studying in secondary school and 35.08% (n = 134)
in high school. The marital status of the adolescents’ parents
was given as: 16.75% (n = 64) single and 83.25% (n = 318)
married. The level of education of the adolescents’ mothers
was as follows: 3.66% (n = 14) primary school, 11.78% (n =
45) secondary school, 56.81% (n = 217) high school, 24.61%
(n = 94) associate or undergraduate degree, and 3.14% (n =
12) master’s degree or PhD. The level of education of the
adolescents’ fathers was as follows: 1.83% (n = 7) primary
school, 4.71% (n = 18) secondary school, 35.34% (n = 135)
high school, 46.86% (n = 179) associate or undergraduate de-
gree, and 11.26% (n = 43) master’s degree or PhD. The pro-
portion of the adolescents who came from families with an
average monthly income of TRY0–3000 (USD 0–389) was
21.20% (n = 81). This proportion was 44.25% (n = 169) for
TRY3001–6000 (USD390–780) and 34.55% (n = 132) for
TRY6001 (USD781) or above.

The study used an adjective checklist for adolescents to de-
scribe themselves and their parents (Gough & Heilbrun, 1965).
Adolescents mostly described their parents in the first order as
good parents (n = 211, 55.2%), in the second order as concerned
parents (n = 138, 36.1%), and in the third order as authoritarian
(n = 80, 20.9%) and boring (n = 80, 20.9%) parents. Adolescents
mostly described themselves in the first order as a good person
(n = 260, 68.1%), in the second order as a funny person (n= 195,
51.0%) and in the third order as a calm person (n = 179, 46.9%).

The TA scores of the adolescents were first grouped by the
marital status of their parents. Adolescents whose parents were
single had a low level of awareness (1.99 ± .36), positive atti-
tudes (3.48 ± .39), and a high level of addictive behavior (3.57
± .41). Adolescents whose parents were married had a moder-
ate level of awareness (2.00 ± .35), positive attitudes (3.52
± .36), and a high level of addictive behavior (3.59 ± .39).

The TA scores of the adolescents were then grouped by
their perceptions of their parents. Adolescents who described

Fig. 1 Hypothesized model
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their parents as good parents had a low level of awareness
(1.98 ± .34), positive attitudes (3.54 ± .37), and a high level
of addictive behavior (3.62 ± .39). Adolescents who described
their parents as concerned parents had a low level of aware-
ness (1.99 ± .37), positive attitudes (3.50 ± .38), and a high
level of addictive behavior (3.58 ± .38). Adolescents who de-
scribed their parents as authoritarian parents had a low level
of awareness (1.98 ± .35), positive attitudes (3.50 ± .39), and a
high level of addictive behavior (3.58 ± .38). Adolescents who
described their parents as boring parents had a moderate level
of awareness (2.05 ± .35), positive attitudes (3.50 ± .37), and a
high level of addictive behavior (3.58 ± .34).

The TA scores of the adolescents were also grouped by
their self-evaluations. Adolescents who described themselves
as a good person had a moderate level of awareness (2.00
± .35), positive attitudes (3.53 ± .36), and a high level of ad-
dictive behavior (3.57 ± .37). Adolescents who described
themselves as a funny person had a moderate level of aware-
ness (2.03 ± .35), positive attitudes (3.50 ± .37), and a high
level of addictive behavior (3.58 ± .39). Adolescents who de-
scribed themselves as a calm person had a moderate level of
awareness (2.01 ± .35), positive attitudes (3.49 ± .38), and a
high level of addictive behavior (3.53 ± .40).

Measurement Tools

The Personal Information Form

The form was developed by the researchers and was used to
obtain information about the gender and age of the adolescents
and the amount of time they spend using technology. The
form was also used to ask adolescents to describe themselves
and their parents by ticking off the options they considered to
be appropriate for themselves and their parents from a given
list of personal attributes (e.g., concerned parents, authoritar-
ian parents). Via the form, the participants were also asked for
sociodemographic information about their parents, and for
information on their parents’ marital status. Levels of educa-
tion and approximate levels of income.

Awareness, Attitude, and Behavior in the TA Scale

Awareness in TA, Attitude in TA and Behavior in TA Scales
were administered. The scales were designed according to the
use of technology devices with internet connections such as
computers, mobile phones and tablets. The 3D Scale for
Awareness, Attitude and Stigma of Addiction was developed
for a national project (funded by the Republic of Turkey’s
Ministry of Youth and Sports Youth Projects Support
Program II of 2014; Potas et al., 2016). In this project; the
‘psychometric measurement’ patterns of addiction (e.g.,
awareness, attitudinal, stigmatization and behavioral) were
used. The scales were taken from the earlier project and

adapted for technology addiction (Potas et al., 2016; Potas,
Erçetin, Nilhan Açıkalın, Güngör, & Soydaş Akyol, 2018).
Detailed information about the scales is given in Appendix 1.

The awareness scale consists of 19 items, rated on a 4-point
scale with responses ranging from 1 (Strongly disagree) to 4
(Strongly agree). The scores are classified as follows: 1–1.99 =
none or low; 2–2.99 =moderate; 3–3.99 = high. Sample items
from the awareness scale are “Technology addiction can lead to
many personal, family and social problems” and “Technology
addicts cannot control themselves in using technological tools”.
The attitude scale consists of 8 items, and items are rated pos-
itive or negative using a 4-point scale: (1) Definitely negative,
(2) Negative, (3) Positive, and (4) Definitely positive. The
scores are classified as follows: 1–1.99 = negative; 2–2.99 =
neutral; 3–3.99 = positive (Hair, Gabriel, da Silva, & Braga
Junior, 2019; Mcleod, 2009). Sample items from the attitude
scale are “Technology addiction prevents success” and
“Technology addiction can be reduced under the supervision
of our parents”. The behavior scale consists of 10 items mea-
suring the frequency of certain kinds of behavior using a 4-
point scale with responses ranging from 1 (Never) to 4
(Always). These scores are classified as follows: 1–1.99 =
low; 2–2.99 = moderate; 3–3.99 = high. Sample items from
the behavior scale are “I limit my use of technological tools”
and “I inform my friends about technology addiction”. In line
with the literature (Louangrath, 2018), higher scores on the TA
scale indicate a more severe level of TA.

In the present study, the Cronbach’s α reliability of the
scales was .78 for the awareness scale, .83 for the attitude
scale, and .90 for the behavior scale. For concurrent validation
of their TA behavior, the participants were also asked to com-
plete the smartphone addiction scale-short version (SAS-SF-
10 item), Young’s Internet addiction test-short form (YIA-SF-
12 item), and Chen’s internet addiction scale (CIAS-26 item)
(Chen, Weng, Su, Wu, & Yang, 2003; Kwon et al., 2013;
Young, 1998; Young &Nabuco de Abreu, 2011). The follow-
ing correlation coefficients were considered: small validity ρ
< .25; moderate validity ρ = .25–.50; good validity
ρ = .50–.75; and excellent validity: ρ > .75 (Portney &
Watkins, 2007). The correlation coefficients indicated good
validity for TA behavior and SAS-SF (ρ = .64, p < .01), good
validity for TA behavior and YIA-SF (ρ = .57, p < .01) and
good validity for TA behavior and CIAS (ρ = .61, p < .01).
Evaluating all the validity and reliability results together, it
was concluded that the awareness, attitude, and behavior items
in the TA scales are a suitable measurement tool that can be
used psychometrically (Table 1, Appendix 1: Figs. 4, 5 and 6).

Data Collection

The study was approved by the Ethics Committee (AHBV-
2020/133). After receiving ethical approval, data were collect-
ed from adolescents in Turkey from April 7 to May 7, 2020.
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Due to the COVID-19 outbreak, Turkey began implementing
distance education on March 23, 2020. The data collection
process coincided with the curfew period for adolescents in
Turkey.

Stratified sampling, a probability sampling method, was
used to determine the sample size based on the adolescent
population reported by the Turkish Statistical Institute (TÜİK)
for 2019. According to TÜİK, there were 6,406,170 preadoles-
cents aged 10 to 14 in Turkey in 2019 and 6,331,594 older
adolescents aged 15 to 19 (TÜİK, 2019b). The strata for the
stratified sampling were determined according to the age of the
participants. With a 5% margin of error, the total sample was
calculated to be 385. The criteria for inclusion in the study were
that the participants should have internet access and that both
the adolescents and their parents should consent to their partic-
ipation. Accordingly, the exclusion criteria were lack of internet
access and absence of consent from the adolescent or parent.
Cases where participants gave identical answers or where a lot
of answers were missing were also treated as exclusion criteria.

Information about the study was initially communicated to
working school teachers. The teachers announced the study
during their online meetings with students and their parents
and provided the researcher’s contact information to those
willing to participate in the study. Before sending the
Google online survey to the participants who contacted the
researchers by e-mail, we informed the adolescents and their
parents about the scope of this study, both verbally and in
online written form, and asked them to consent to participate
in the study. Information on the parents’ educational back-
grounds and parental consent was obtained from the parents.
However, in accordance with ethical principles, consent was

also obtained from the adolescents. After receiving consent,
we directed the participants to the Google survey site.

A total of 395 participants requested to take the online
survey. Of the participants, 13 were excluded from the study
because all their answers were identical. A power analysis was
performed to check whether the remaining number of 382
participants was sufficient for the study, Correlation results
were used for the power calculation. According to Fig. 2, a
sample size of 260 achieves 98.20% power with a significance
level of .01 to detect an effect size of .27.

Statistical Analysis

The validity and reliability of the scales were determined by
using LISREL 8.80 software. The dual-moderated mediation
analysis was performed using R 3.5.3, SPSS 23.0 according to
the hypothesis model (Fig. 1). The paths were analyzed with
multiple regression. All the assumptions for the multiple re-
gressions were checked. The point-biserial and Pearson’s co-
efficients of correlation were used to evaluate the relationship
between each variable. To test whether the sample used in the
study was sufficient or not, the results of the correlation anal-
ysis were studied using power analysis (G*Power 3.1.9.4 soft-
ware). The P-values were two-sided, and differences were
considered significant at .05.

Results

The mean daily duration of the participants’ use of technology
was 10.46 h per day. The correlations between gender, age,

Table 1 Results of Exploratory
Factor Analysis (EFA) and
Confirmatory Factor Analysis
(CFA)

Awareness in TA Attitude in TA Behavior in TA

Items 19 8 10

Sub-dimensions 6 – –

KMO .78 .83 .90

Total Variance Explained 55.72% 45.37% 45.80%

Factor Eigenvalues 1.09–4.27 3.63 4.58

Factor Loading .42–.89 .55–.69 .45–.77

Barlett test χ2 1821.624 895.826 1313.025

Cronbach’s Alpha .78 .82 .86

Item-Total correlation .40–.57 .50–.62 .42–.70

NFI .90 .95 .96

NNFI .96 .95 .96

CFI .97 .97 .97

IFI .97 .97 .97

RMR .04 .02 .02

SRMR .06 .04 .05

RMSEA .039 .078 .075

χ2/sd 1.43 2.54 2.57

TA Technology addiction, KMO Kaiser-Meyer-Olkin
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duration of technology use (hours), attitude, awareness, and
behavior are presented in Table 2. There were significantly
positive and high correlations (p < .01) between behaviour
and attitude, whereas awareness-attitude and behavior-
awareness had significant correlations (p < .01) that were neg-
ative and low (−.27 < ρ < −.25).

The influence of awareness of TA (X) on behavior in TA
(Y) [X→Y], of awareness of TA (X) on attitude to TA (M)
[X→M], and of awareness of TA (X) and attitude to TA (M)
on behavior in TA (Y) [X +M→Y] were tested using a sim-
ple meditation model. In the first case, Model 1 was statisti-
cally significant (F = 13.14, df = 2;379, p < .01). In Model 1,
as awareness (X) of TA increases, adolescents’ behavior (Y)
in TA decreases during the COVID-19 outbreak (β = −.27,
p < .01). This supports H1 H1. In the second case, Model 1
was statistically significant (F = 15.94, df = 2;379, p < .01). In
Model 1, as awareness (X) of TA increases, the scores for
adolescents’ attitudes scores (M) to TA decrease (β = −.29,
p < .01). This supports H2a. In the third case, concerning the
relationship between attitude and behaviour, the model was
statistically significant too (F = 163.43, df = 9; 379, p < .01) as
attitude to TA increases, adolescents’ behavior in TA in-
creases as well (β = .71, p < .01), thereby supporting H2b.
Thus, attitude (M) in TA mediates the direct effect of aware-
ness (X) on behavior (Y) in TA in adolescents during the

COVID-19 outbreak. The coefficient of attitude (indirect ef-
fect) was statistically significant, while the coefficient of
awareness (direct effect) was not. Furthermore, X +M→Y
in Model 2 was statistically significant (F = 123.94, df =
3;376, p < .01) too. Consequently, H2 is supported. Model 2
shows that when the three conditions are met, full mediation is
supported.

Secondly, the influence of awareness of TA (X), attitude
to TA (M), gender (W), and the interaction term between
attitude and gender (M ×W) on behavior in TA (Y) [X +
M +W +M ×W→Y] was tested using a moderated medi-
ation model. Here, Model 3 and the coefficient of attitude
were statistically significant (F = 74.05, df = 5;376,
p < .01), while the interaction term between gender and
attitude was not (β = .03, p > .05). The indirect effect of
attitude (M) to TA on the adolescents’ behavior (Y) in
TA was found not be moderated by gender (W), such that
the indirect effect would be equal among females and
males. Therefore, H3 was not supported.

Next, the influence of awareness in TA (X), attitude to TA
(M), gender (W), duration of technology use (Z), an interac-
tion term between attitude and duration of technology use
(M × Z), an interaction term between attitude and gender
(M ×W) and an interaction term between attitude and gender
and duration of technology use (M ×W×Z) on behavior in
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Table 2 Mean, standard deviation, point-biserial correlations and pearson correlations among variables

x SD (1) (2) (3) (4) (5) (6)

1. Gender 1.33 .47 1

2. Age 14.92 3.18 −.01 1

3. Technology use per day (hours) 10.47 5.57 −.05 .10* 1

4. Attitude 3.53 .38 .03 .05 .02 1

5. Awareness 2.07 .37 −.05 .05 .11* −.27** 1

6. Behaviour 3.57 .39 .04 .02 .50** .70** −.25** 1

n = 382; SD = Standard deviation

* p < .05, ** p < .01
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TA (Y) [X + M + Z + M × Z + M ×W +W × Z + M ×W ×
Z→Y] was tested using a dual-moderated mediation model.
While the coefficient of attitude, gender, and duration of tech-
nology use were statistically significant, the coefficient of
awareness was not. Moreover, Model 4 was statistically sig-
nificant (F = 43.92, df = 9;372, p < .01), as well as all of the
interaction terms (β M×W = .43, p < .01; β M×Z = .03, p < .01;
β W×Z = .13, p < .01; β M×W×Z = −.04, p < .01). Hence, H4

was supported as the indirect effect of attitude (M) to TA on
the adolescents’ behavior (Y) in TA would not be moderated
by gender (W) and duration of technology use (Z) (Table 3).

In dual-moderated mediation (Model 4), bootstrapping re-
sults showed that the confidence interval of bootstrapping
crossed zero for both males and females with the duration of
technology use. Using the formula μ ± σ, the result [4.90–
16.04] was obtained from the estimation of μ and σ.

Therefore, the range always contains 68% data (Coolican,
2017). The indirect effect for males with 16.04 h per day of
technology use is stronger (.24) than the indirect effect for
males with 4.90 h per day of technology use (.13). Model 4
includes more than one mediator, and comparisons are made
within the mediator (Hayes, 2013, 2015) (Table 4).

The simple slope plot shows that, with 4.90 h per day of
technology use, when attitude scores decrease, addictive be-
havior rises in males (simple slope = .49, t = 6.99, p < .01).
However, when attitude scores increase, addictive behavior
rises in females (simple slope = .74, t = 8.79, p < .01). On the
other hand, with 16.04 h per day of technology use, when
attitude scores decrease, addictive behavior rises in females
(simple slope = .69, t = 7.59, p < .01). Furthermore, when the
attitude scores increase, addictive behavior rises in males
(simple slope = .85, t = 13.26, p < .01) (Fig. 3).

Table 3 Results of competing
models of simple mediation,
moderated mediation and dual
moderated mediation

Dependent variable:

M: Attitude Y: Behaviour

Model 1 Model 1 Model 2 Model 3 Model 4

Step 1: Control Variables

Age .01

(.01)

.01

(.01)

−.00
(.19)

−.00
(.00)

−.00
(.00)

Step 2: Mediator

M: Attitude .69**

(.04)

.68**

(.05)

.33**

(.11)

Step 3: Independent variable

X: Awareness −.29**
(.05)

−.27**
(.05)

−.07
(.04)

−.07
(.04)

−.06
(.04)

Step 4: Moderator

W: Gender −.10
(.28)

−1.53**
(.58)

Z: Technology use (Hours) −.12**
(.03)

Step 5: Moderating Effect

M×W .03

(.08)

.43**

(.16)

M×Z .03**

(.01)

W×Z .13**

(.05)

M×W×Z −.04**
(.01)

Constant 2.55**

(.19)

2.68**

(.19)

.91**

(.19)

.94**

(.20)

2.24**

(.40)

R2 .08 .06 .49 .50 .52

F Statistic 15.94**

(df = 2; 379)

13.14**

(df = 2; 379)

123.94**

(df = 3; 378)

74.05**

(df = 5; 376)

43.92**

(df = 9; 372)

p* < .05, p** < .01
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Discussion

To combat the COVID-19 pandemic, many governments
have implemented unprecedented measures, like social dis-
tancing, social isolation, curfews, and even government-
enforced, large-scale quarantines. This has resulted in techno-
logical tools becoming an even more essential source of infor-
mation, communication, and socialization (Ajzen, 2005;
Shankar et al., 2020; Wiederhold, 2020). With the increased
use of technology under these circumstances, it is expected
that technology dependency will increase, resulting in new
problems and conditions for families and teachers.

The results of the present study reveal that adolescents had
a moderate level of awareness (2.07 ± .37), positive attitudes
(3.53 ± .38), and a high level of addictive behavior (3.57
± .39) in TA during the COVID-19 period. At times of social
isolation and prolonged stay-at-home and curfew measures,
adolescents use technology for many hours, making it a highly
addictive behavior. Furthermore, the study found a positive
attitude to TA for this age group.

The results of the competing models of simple, moderated,
and dual-moderated mediation demonstrate a well-
constructed model through the hypotheses. In this regard,

the results show that the indirect effect of attitude is stronger
than that of awareness on the behavior of adolescents in TA.
In other words, awareness of TA alone may not be sufficient
to measure actual behavior. Perceiving the consequences of
behavior indirectly affects attitude and the intention of behav-
ior and the relationship with awareness. Thus, it has been
stated that attitude affects behavioral intent and shapes aware-
ness (Ajzen, 2005; Kollmuss & Agyeman, 2002; Vallerand,
Deshaies, Cuerrier, Pelletier, & Mongeau, 1992). In this re-
spect, the attitude of adolescents to TA becomes an important
factor in measuring addictive behavior (Kim & Choi, 2005).
In social psychology, attitude is known to be stronger than the
direct influence of awareness on behavior (Streufert, 1987).
During the COVID-19 outbreak, parents and teachers have
shown positive attitudes towards adolescents’ TA because of
curfews and distance education. As a matter of fact, when the
TA attitudes of adolescents are set against their perceptions of
their parents, the adolescents are found to have a positive
attitude regardless of how they perceive their parents.
However, in order to reach a firm conclusion, it would be
useful to conduct qualitative studies with parents and to inves-
tigate their children’s views on technology use during the
pandemic period.

Table 4 Results of competing models’ direct effect of X on Y, indirect effect(s) of X on Y and conditional indirect effects of X on Y

Direct effect of X on Y Pairwise contrasts

Simple Mediation
(Model 2)

Effect se t p

−.07 .04 −1.712 .09

Indirect effect(s) of X on Y

Effect BootSE BootLLCI BootULCI

Attitude −.20 .04 −.12 −.28
Moderated Mediation (Model 3) Direct effect of X on Y

Effect se t p

−.07 .04 −1.674 .09

Conditional indirect effects of X on Y

Gender Effect BootSE BootLLCI BootULCI Include Zero

Male −.20 (a) .04 −.12 −.28 a-b
Female −.21 (b) .05 −.12 −.30

Dual Moderated Mediation
(Model 4)

Direct effect of X on Y

Effect se t p

−.06 .04 −1.571 .12

Conditional indirect effects of X on Y

Gender Technology use
(Hours)

Effect BootSE BootLLCI BootULCI Include Zero

Male 4.90 −.14 (a) .03 −.21 −.07 f-a, d-b, e-b, f-b, d-c, e-c, f-c, e-d, f-d, e-f
Male 10.50 −.19 (b) .04 −.27 −.11
Male 16.04 −.24 (c) .05 −.35 −.14
Female 4.90 −.21(d) .05 −.29 −.12
Female 10.50 −.20 (e) .04 −.29 −.12
Female 16.04 −.19 (f) .05 −.30 −.11

p* < .05, p** < .01; BootSE Bootstrap Standart Error, BootLLCI Bootstrap Lower Limit of Confidence Interval, BootULCI Bootstrap Upper Limit of
Confidence Interval; Bootstrap Sample Size= 104
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The findings also show that gender does not moderate the
indirect effect of attitude on behavior. However, when the
extent (duration) of technology use is included, both sex and
duration of use moderate the indirect effect of attitude and
behavior on TA. Regardless of the duration of technology
use, when the attitudes of females were negative, their addic-
tive behavior was lower, and vice versa. In contrast, above
4.90 h per day of technology use, the attitudes of males turn
to negative as addictive behavior increases, and vice versa.
This situation can be interpreted in two ways. Firstly, although
male adolescents have a negative attitude to TA, they may not
have behavioral control for organic reasons such as problems
in impulse control or/and behavior problems (Benbir, Poyraz,
& Apaydın, 2014; Hekim et al., 2019). According to the in-
formal social control theory (Mason &Windle, 2002), behav-
ior problems are more prevalent among boys. Secondly, even
though they have a negative attitude, they may normalize
technology use due to the lack of social activities under
COVID-19 circumstances and consider it a temporary and
ordinary form of behavior. Male adolescents and female ado-
lescents with 16.04 h of extreme use may have no parental
monitoring or parents with an excessively permissive attitude.
In this study, only 21% of adolescents defined their parents as
authoritative and 36% defined them as permissive. However,
according to the preliminary findings of this study, regardless
of how adolescents define their parents, their TA addiction
scores are high. Having said that, the parental attitudes were

not evaluated with a standardized measurement tool. As a
matter of fact, previous studies have shown that adolescents
with authoritarian parents are more technology-addictive than
adolescents with more democratic parents (Floros & Siomos,
2013; Moazedian et al., 2014). In addition, Tafà and Baiocco
(2009) found that adolescent addictions increase in families
characterized by weak emotional bonds and the incapacity to
change their role relationships, power structure, and relation-
ship rules in response to situational and developmental stress
(high adaptability; Tafà & Baiocco, 2009). Given that the
COVID-19 pandemic is a situational stressor, familial and
parental factors may have an influence on some adolescents’
TA. Even though these findings support the theoretical expla-
nations, researchers may wish to conduct future studies with a
mixed method and broader sample (including parents) in order
to arrive at stronger conclusions.

With 16.04 h per day of technology use, some male ado-
lescents’ attitudes to TA become negative and the addictive
behavior decreases. It is thought that the adolescents in this
group are those who perceive the negative influences of TA,
such as sleeplessness etc., have no problems like impulse con-
trol, and can control themselves. On the other hand, with
16.04 h per day of technology use, some male adolescents’
attitudes to TA become positive, and the addictive behavior
increases. It is thought that the adolescents in this group are
individuals who may consider technology use a means of
escape from the stress factors in their lives and/or use

Fig. 3 Moderating Effects of
Attitude to Technology
Addiction, Gender and Internet
use (hours) on Behavior to
Technology Addiction
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technology to increase their social interaction and integration
and meet their need for socialization. What distinguishes the
two groups may be the nature of the adolescents’ individual
needs and the parenting attitudes of their parents. The litera-
ture emphasizes the importance of individual needs (e.g., the
need for relationships and the need for escapism) in TA de-
velopment (Xu et al., 2012). These adolescents are highly
likely to be addicted to technology, putting them in the at-
risk group.

The present study has some limitations. Data was collected
through an online survey, and participants could not be
assessed face-to-face. However, this limitation was unavoid-
able due to the social distancing restrictions put in place by the
government to combat the COVID-19 outbreak. In addition,
the literature indicates that online surveys are a good method
when it is impossible to use longer methods (Błachnio,
Przepiorka, Senol-Durak, Durak, & Sherstyuk, 2017).
Secondly, since the level of use of technology was not record-
ed before the confinement and the study is a cross-sectional
one, the cause and effect relationship cannot be established
and conclusive statements cannot be made. Thirdly, as the
sample comprised Turkish adolescents, it is important to gen-
eralize the findings through further studies in different cultural
settings. In other words, while the findings of the study can be
generalized to groups exhibiting similar characteristics to the
participants of this study, cross-cultural comparative studies
are needed in order to reach a stronger conclusion. Finally, this
study used a concept of technology use which was not differ-
entiated by device or connection. Different forms of technol-
ogy use could be treated separately in future face-to-face stud-
ies. Also, the model can be improved and re-tested after the
break of the pandemic.

Implications

Despite the limitations mentioned above, this study makes
significant contributions to the existing literature. As known,
modeling is a tool for thinking, understanding, recognizing
and developing the theory (Braithwaite, 1953; Hutten, 1954;
Toon, 2016). In other words, recent studies showed that
models are representations of ways of thinking and under-
standing the world, models are always interpretive not simply
developed by the phenomena (Açıkalın, 2020; Bailer Jones,
2009). Our model is more than data-oriented but also effects
of variables are stated related to TA in the literature has been
investigated. It is a new model that would contribute to the
existing literature.

The results of the current study suggest that as the physio-
logical and psychological effects of COVID-19 continue, TA is
an inevitable problem for adolescents. In response, emphasis
may be placed on psychoeducational activities to reduce atti-
tudes to TA. The psychoeducational intervention programs to
be implemented should not only focus on awareness, but

should also encompass behavioral, cognitive and lifestyle
changes. Considering the effects of the pandemic on lifestyles,
in-house rules for domestic activities can be established, and
parents can act as models for their children by applying these
rules themselves. For example, a time period could be set when
no one in the household uses technological devices and all
family members could participate in joint activities during this
period. Prevention strategies might include a return to “old-
style” games, the development of manual skills, and stimulation
of the imagination in other ways, such as by playing games that
appeal to all five senses. In addition, parents and teachers
should perhaps request additional support and education re-
garding this issue from both governmental and non-
governmental organizations in order to help combat a TA pan-
demic. Some work could be carried out through the media.
Furthermore, screening studies could be performed for adoles-
cents in order to increase their well-being, and individual and
group psychological counselling services could be provided for
adolescents with TA and those who have potential for TA.

Appendix 1

First, a validity and reliability study was conducted. The on-
line survey was sent to the e-mail addresses and smartphones
of 180 candidate participants, and 152 participants received
the message. The criteria for inclusion and exclusion in the
study were the same as for the main analysis. Based on these
criteria, 18 online surveys were excluded for reasons of valid-
ity and reliability. The study was conducted with the 134
participants who expressed willingness to complete the online
survey in full. The aim was to determine whether the 19 items
in the “Awareness of TA Scale,” the 8 items in the “Attitude to
TA Scale,” and the 10 items in the “Behavior in TA Scale”
were fit for purpose and to determine that meaningful and
valid data were collected. Accordingly, exploratory factor
analysis (EFA) and confirmatory factor analysis were used
to test the construct validity of the scale. In the EFA, the
varimax vertical rotation method and principal components
analysis were used, while in the confirmatory factor analysis,
the maximum likelihood estimation was used. In the EFA, the
criteria taken into consideration included the elimination of
items that do not measure the same structure, the common
factor variance of the items, factor eigenvalues, the total var-
iance ratio explained, item factor loads, the presence or ab-
sence of contradictory items, and the representation of the
theoretical infrastructure to be measured. Accordingly, the
communalities of the items were required to be greater than
.10, the factor eigenvalues greater than 1, the total variance
greater than 50% (30% of the total variance explained in
single-factor scales), and the item factor loads greater than
.40. A difference of at least .10 was observed between the
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overlapping items collected under more than one factor in
multidimensional scales. As a result of the EFA, three items
of the scale were excluded from use because they overlapped.

None of the remaining items were found to be statistically
problematic and they conformed to determined criteria

Fig. 4 The path diagram of the
Awareness in Technology
Addiction Scale
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Fig. 5 The path diagram of the
Attitude in Technology Addiction
Scale
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