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Abstract

Children inevitably start using smart devices from the first year of their lives. Par-
ents should have knowledge and awareness of the conscious use of applications on
smart devices. For this reason, a scale to measure parents’ knowledge and aware-
ness of the conscious use of applications on smart devices has become necessary.
Due to this necessity, we want to conduct this study. The research’s problem was
how parents’ knowledge and awareness of the conscious use of applications on
smart devices could be measured using a valid and reliable scale. We conducted the
research in an exploratory sequential design with two stages one of the mixed meth-
ods research. We collected and analyzed qualitative data from 33 parents in the first
stage, and we collected quantitative data from 602 parents and performed a quantita-
tive analysis to evaluate the first stage’s results in the second stage. After reviewing
the literature, we concluded that the scale’s dimensions as a theoretical model were
(1) application, (2) benefit, (3) restriction, and (4) worry. We decided on the scale’s
items according to the theoretical model after analyzing the parents’ opinions and
obtaining experts’ evaluations for the content validity of the scale items. We dem-
onstrated that the theoretical model was supported by the analyses we performed
using the data we collected. We learned how a valid and reliable scale could be used
to measure the parents’ knowledge and awareness of the conscious use of applica-
tions on smart devices, including current and future computer systems. The scale
we developed had more specific dimensions compared to the scales in the literature
about digital parenting.
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1 Introduction

Developments in information and communication technologies in recent years have
caused children to encounter touchscreen devices in the first years of their lives and
start using these devices from the first year of their lives (Ahmadzadeh et al., 2020;
Kabali et al., 2015). These devices, also called smart devices, offer users a lot of use-
ful or not useful content. Children inevitably use smart devices and encounter this
content (Mascheroni et al., 2018; Sahin & Oztiirk, 2019). The concept of digital par-
enting has emerged as a result of children’s use of smart devices and digital technolo-
gies (Rode, 2009; Sergi et al., 2017).

A parent is defined as a mother, father, or caregiver who is responsible for
raising the individual biologically and for his/her emotional, social, and educa-
tional development (Kabak¢1 Yurdakul et al., 2013). Digital parenting is defined
as parents being aware of the risks and opportunities in digital devices, being
aware of their children’s problematic use, controlling their children in digital
environments, and being role models for them about digital technology use
(Manap & Durmus, 2020). According to Cao et al. (2022), parents’ efforts and
practices to understand, support, mediate and regulate children’s digital technol-
ogy use are digital parenting. On the other hand, Reginasari et al. (2021) deter-
mined that parents’ mediation to control and limit their children’s internet activ-
ities was digital parenting for parents. Reginasari et al. (2021) found that parents
considered using the internet and social media to perform parenting practices
as digital parenting. Digital parents need to have at least basic knowledge and
awareness of digital technologies to protect their children from risks in digital
environments (Huang et al., 2018). According to Lim (2018), parents who want
to fulfill the requirements of digital parenting should demonstrate positive atti-
tudes towards digital technologies, allow their children to access smart devices,
monitor their children’s digital activities, and create common use times with
their children.

Kabake¢1 Yurdakul et al. (2013) stated that digital parenting has five dimensions.
These are digital literacy, awareness, control, ethics, and innovation. Digital liter-
acy refers to the ability to use technology at a basic level, overcome digital prob-
lems, follow innovations, and have knowledge about privacy policies. Awareness
is noticing the opportunities, negativities, and risks in online environments, rec-
ognizing internet addiction, and distinguishing between what the child does on the
computer and the internet. Control includes preparing a guide that includes rules
about not leaving the child alone in the digital environment, keeping the devices
used by children under control by using control software, and establishing rules
about the child’s use of the internet or digital devices. Ethics includes the concepts
of privacy, accessibility, property, and accuracy. Innovativeness is being interested
in innovations in digital technologies, being able to learn about innovations, and
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being aware of the positive and negative aspects of innovations. Kabak¢1 Yurdakul
et al. (2013) stated that digital parents should fulfill the characteristics specified in
these dimensions.

1.1 Literature review

When we examined the literature, we saw that there were studies that examined
parents’ thoughts, opinions, perceptions, awareness, attitudes, competencies,
and behaviors within the scope of digital parenting (Cao et al., 2022; Dedkova
et al., 2022; Dishkova & Papancheva, 2019; Fidan et al., 2021; Giir & Tiirel,
2022; Huang et al., 2018; 1nan-Kaya et al., 2018a; Lanina et al., 2021; Manap &
Durmus, 2020; Nayci, 2021; Papadakis et al., 2019, 2021, 2022; Reginasari et al.,
2021; Rode, 2009; Sahin & Oztiirk, 2019; Sergi et al., 2017; Tosun & Mihci,
2020; Tiirel & Giir, 2019; Wartella et al., 2014; Yaman et al., 2019). Wartella
et al. (2014) found that parents used digital devices for their children’s education
and, in some cases, to keep their children busy, and they felt worried about their
children’s use of digital technologies. Sergi et al. (2017) investigated the perspec-
tives of parents on their children’s use of portable digital devices and concluded
that parents thought that digital devices contributed to their children’s educa-
tion, they used digital devices as a reward or punishment for their children to do
some activities, and they were worried that their children’s use of digital devices
may cause addiction. Huang et al. (2018) examined digital parenting competen-
cies and found that parents’ ability to take precautions to protect children from
inappropriate content was moderate. Inan-Kaya et al. (2018a) examined parents’
perceptions of digital risks and their competence in taking precautions against
digital risks, they concluded that parents were aware of digital risks and the use
of digital devices, and they wanted to learn how to protect their children from
the digital risks of which they were not aware. Dishkova and Papancheva (2019)
found that parents thought that their children use digital devices too much, lim-
ited their children’s use of digital devices, and used digital devices as a reward or
punishment for their children to do some activities. Sahin and Oztiirk (2019) con-
cluded that the parents were not aware of the content definition standards or age
ratings of the applications on smart devices, they restricted their children’s use
of smart devices, they felt worried about their children’s use of smart devices,
and they found the educational applications on smart devices useful. Papadakis
et al. (2019) aimed to explore parents’ perceptions about smart devices and edu-
cational applications on smart devices in their study. The study’s results dem-
onstrated that most of the parents had positive attitudes toward the use of these
technologies and they wanted to support their children’s learning by creating an
engaging environment at home. Tiirel and Giir (2019) developed a scale measur-
ing parents’ attitudes towards their children’s use of information and communi-
cation technologies. On the other hand, Yaman et al. (2019) developed a scale
within the framework of digital citizenship (Ribble & Bailey, 2007) to deter-
mine parents’ digital parenting competencies and examined parents’ digital par-
enting competencies in the dimensions of digital literacy, digital security, and

@ Springer



12218 Education and Information Technologies (2023) 28:12215-12242

digital communication. In the study of Dedkova et al. (2022), most parents stated
that they or their partners were responsible for installing security applications
to ensure the safety of the smart devices their children use. Manap and Durmus
(2020) reported that the parents stated that they were careful to be with their
children when they were playing digital games, they used smart devices for the
education of their children, they put a time limit on their children’s use of digi-
tal devices, and they used parental control applications. Tosun and Mihci (2020)
determined that parents’ awareness of content definition standards and age rat-
ings was low, they were worried about their children playing digital games, and
they were reluctant to participate in a digital parenting training program. Cao
et al. (2022) reported that parents had positive and negative opinions about early
digital device use, parents who had positive opinions found digital devices use-
ful for learning and development, and parents who had negative opinions were
concerned that digital devices would lead to addiction and negatively impact
their children’s health and learning. Dias and Brito (2021) investigated criteria
used by children, parents, and industry stakeholders to assess applications for
children. They concluded that children preferred entertainment, parents appreci-
ated learning and safety, and stakeholders emphasized the importance of a posi-
tive user experience. Fidan et al. (2021) examined the digital parenting attitudes
and behaviors of parents towards their children’s digital game playing habits and
determined that parents expressed positive and negative opinions about the ben-
efits of digital games played by their children and put a time limit on digital game
playing. Lanina et al. (2021) concluded that parents did not use parental control
software much on the digital devices their children use, and they limited their
children’s use of devices. Nayci (2021) concluded that parents’ awareness of dig-
ital parenting in the dimensions of beneficial use and protection from risks was
high. Reginasari et al. (2021) reported that parents expressed their opinions about
the benefits and risks of their children’s use of digital media and the Internet,
that they were worried about the risks, and that they imposed limitations on their
children’s use. Papadakis et al. (2021) and Papadakis et al. (2022), conducted
survey studies aimed at examining parents’ knowledge of applications, ownership
of mobile devices, application purchasing habits, children’s use of applications,
and application usage contexts by parents and their children. They reported that
parents of preschool children sought to support their children’s learning at home
through mobile devices, but they lacked knowledge about which applications
were developmentally suitable and they needed further guidance. Giir and Tiirel
(2022) found that parents were worried about the potential security threats and
risks that their children would face in digital environments, and as a result, they
take precautions to protect their children from such risks by controlling, inform-
ing, and restraining their children. Derix et al. (2022) asked to the parents reflect
on how their experiences and relationships could be improved by four scenario-
based storyboard proposals. They found that parents thought of three approaches
to improving their experiences managing smart devices during family time: (1)
fostering awareness between collocated family members, (2) encouraging prox-
imity between collocated family members, and (3) supporting communication
about technology use among family members. Melhuish and Pacheco (2022)

@ Springer



Education and Information Technologies (2023) 28:12215-12242 12219

investigated digital parenting strategies and behaviors of parents about their chil-
dren’s internet use. They concluded that parents used enabling mediation and
restrictive mediation as digital parenting strategies and behaviors.

We saw that most of the studies on digital parenting in the literature were in the
survey model (Cao et al., 2022; Dedkova et al., 2022; Dishkova & Papancheva, 2019;
Fidan et al., 2021; Giir & Tiirel, 2022; Huang et al., 2018; Inan—Kaya et al., 2018a;
Lanina et al., 2021; Melhuish & Pacheco, 2022; Nayci, 2021; Papadakis et al., 2019,
2021, 2022; Reginasari et al., 2021; Tosun & Mihci, 2020; Wartella et al., 2014;
Zhou et al., 2022). The studies in the survey model used questionnaires containing
open-ended or closed-ended questions to determine the parents’ thoughts, opinions,
perceptions, or behaviors about their children’s use of digital devices or technolo-
gies. Some of the studies on digital parenting were in the qualitative research model
that includes interviews or observations (Derix et al., 2022; Dias & Brito, 2021;
Sahin & Oztiirk, 2019; Sergi et al., 2017; Tosun & Mihci, 2020). Like the studies
in the survey model, studies in the qualitative research model also used interview or
observation methods to determine the parents’ thoughts, views, or behaviors about
their children’s use of digital devices or technologies. There were also scale devel-
opment studies to measure parents’ digital parenting awareness (Manap & Durmus,
2020), digital parenting attitudes (Inan-Kaya et al., 2018b; Navarro, 2022), and
digital parenting competencies (Yaman et al., 2019) in the literature. There was no
study aimed at measuring parents’ knowledge and awareness of the conscious use
of applications on smart devices among these studies. In other words, these studies
approached the concept of digital parenting from a general perspective.

1.2 Problem statement

We reviewed and classified the results involving the conscious use of applications
on smart devices in the digital parenting studies in the literature: (1) knowing about
applications, (2) beneficial use of applications, (3) limiting the use of applications,
(4) feeling worried about the use of applications (Table 1). There were studies
that related to more than one category as well as studies that only related to one in
Table 1.

Children use smart devices starting from an early age (Taylor et al., 2018; Wartella
et al., 2014) and they encounter much useful or not useful content through the appli-
cations on these devices (Mascheroni et al., 2018; Sahin & Oztiirk, 2019). It is inevi-
table for children to use smart devices and preventing or prohibiting this use is not
the right approach (Lim, 2018). Instead of preventing their children from using smart
devices, parents should have knowledge and awareness of the conscious use of these
devices (Manap & Durmus, 2020; Sahin & Oztiirk, 2019). There were scales on digi-
tal parenting in the literature (Inan—Kaya et al., 2018b; Manap & Durmusg, 2020; Nav-
arro, 2022; Yaman et al., 2019), but they approached digital parenting from a general
framework. Furthermore, the scales on digital parenting (Inan-Kaya et al., 2018b;
Manap & Durmus, 2020; Navarro, 2022; Yaman et al., 2019) did not aim to deter-
mine the parents’ awareness of the conscious use of applications on smart devices.
According to Modecki et al. (2022), it is particularly difficult to measure digital
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parenting in a valid and reliable manner. For all these reasons, the need to develop a
scale has emerged to measure parents’ knowledge and awareness of the conscious use
of applications on smart devices. We decided to do this study because of this need.
This research aimed to develop a valid and reliable scale to measure parents’ knowl-
edge and awareness of the conscious use of applications on smart devices, which was
the unique aspect of the study. Filling the gap in the literature, this study revealed a
scale that enabled to determine parents’ knowledge and awareness of the conscious
use of applications on smart devices. Thus, researchers and policymakers who want
to research digital parenting will be able to determine parents’ knowledge and aware-
ness of the conscious use of applications on smart devices by using this scale.

We expressed the research problem of the study as follows: How could parents’
knowledge and awareness of the conscious use of applications on smart devices be
measured using a valid and reliable scale? We identified the following sub-problems
to research problem:

1. What were the scale’s items to measure parents’ knowledge and awareness of the
conscious use of applications on smart devices?

2. How valid and reliable was the scale used to measure parents’ knowledge and
awareness of the conscious use of applications on smart devices?

In the following section, we explained the method of the study.

2 Method
2.1 Research model

We conducted the research in an exploratory sequential design with two stages one
of the mixed methods research. We collected and analyzed qualitative data in the
first stage, and we collected quantitative data and performed a quantitative analy-
sis to evaluate the first stage’s results in the second stage (Creswell & Plano Clark,
2018). In the qualitative part, which was the first stage of the study, we conducted
semi-structured interviews with the participants. We designed the first phase as a
case study (Yin, 2009). We also reviewed the guidelines for the design, implementa-
tion, and reporting of qualitative research expressed by Twining et al. (2017). In the
quantitative part, which was the second stage, we conducted a scale development
study. We modeled the second stage in survey design (Fraenkel & Wallen, 2012).

2.2 Sample
We determined the sample with the criterion sampling method. The criterion

of sampling was parents who have children between the ages of 0-16 and whose
children use smart devices. We worked with three sample groups in the study. We

@ Springer



12222 Education and Information Technologies (2023) 28:12215-12242

Table 2 Characteristics of the participants in the first group

Mother Father Total
Educational attainment Elementary or middle school 5 0 5
High school 1 4 5
Bachelor’s degree 10 1 11
Master’s degree 1 1 2
Doctoral degree 9 1 10
Age range 26-30 3 0 3
31-35 4 2 6
3640 10 3 13
41-45 6 1 7
46-50 3 1 4
Number of children 1 12 3 15
2 14 4 18
Total 26 7 33

conducted semi-structured interviews with the first group, 33 parents, about the con-
scious use of applications on smart devices. We demonstrated the characteristics of
the participants in the first group in Table 2.

We performed explanatory factor analysis (EFA) and confirmatory factor analy-
sis (CFA) with the data we obtained from the participants in the second and third
groups. Tabachnick and Fidell (2013) stated that at least 300 participants should be
reached for factor analysis. We demonstrated the characteristics of the participants
in the second and third groups in Table 3.

2.3 Data collection and analyses

Before collecting the data in the study, we applied to a university in Turkey for
ethics committee approval and the ethics committee approved that there was no
violation of research ethics with the ethics committee permission document dated
24.12.2020 and numbered E-19928322-302.08.01-2308.

We collected the data in two stages in the study. In the first stage, we inter-
viewed 33 parents about the conscious use of applications on smart devices. We
asked the participants questions to learn their opinions on knowing about applica-
tions on smart devices, the beneficial use of applications on smart devices, limit-
ing their children’s use of applications on smart devices, and worrying about their
children’s use of applications on smart devices in the semi-structured interviews.
We scripted, coded, and categorized the participants’ opinions. We used a data
analysis strategy that “relies on theoretical propositions”, one of Yin’s (2009)
four general data analysis strategies. We used the classification that we obtained
from the literature as a theoretical proposition. The second researcher coded the
interview data of four randomly selected participants to assess the coding in the
analysis of the data for reliability and to determine whether the coding agreement
ratio between the researchers was sufficient. The agreement ratio between the two
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researchers was 0.84 with the formula “Reliability rate = (number of agreements)/
(total number of agreements and disagreements)” (Miles & Huberman, 1994).
Miles and Huberman (1994) stated that values greater than 0.70 were sufficient
for intercoder reliability. We calculated Cohen’s Kappa coefficient and found this
value as 0.84 to support the accuracy of the intercoder agreement value. Values
greater than 0.80 indicate a high level of reliability (Cohen, 1960; Graham et al.,
2012). We interpreted that the coding of the data was reliable since the reliability
values calculated with two different methods for the agreement between the cod-
ers were high.

We created an item pool by writing 53 scale items under four sub-dimensions
by using the opinions we classified. We created an expert’s evaluation form to
get an expert’s evaluation for the content validity of the scale items. We gave the
expert’s evaluation form to nine experts in the field of information technology
education and asked them to evaluate the scale items as “essential”, “essential but
not sufficient” and “not essential” (Alpar, 2016; Zamanzadeh et al., 2015). While
analyzing the evaluations of the experts, we calculated the content validity ratios
(CVR) and content validity index (CVI). We used the formula CVR =[E/(N/2)]-1
to calculate the CVR for each item, where E is the number of experts who said
"essential" and N is the total number of experts (Zamanzadeh et al., 2015). We
compared the CVR values we calculated for the items with the 0.62 value, which
is the table value determined according to the number of experts for the 0.05 sig-
nificance level (Alpar, 2016). We decided to exclude items with a CVR value less
than 0.62 from the scale. CVI is the average of the CVR values of the remaining
items in the scale and should be greater than 0.67 (Alpar, 2016). As a result of
the analysis of the evaluations of the experts, we decided to keep 44 items with
CVI=0.81 on the scale. We presented the findings we obtained from the first
stage in the “Results” section.

We used a five-point Likert-type rating for participants to express their degree
of agreement with the scale items: (1) strongly disagree, (2) disagree, (3) unde-
cided whether agree or not, (4) agree, (5) completely agree. We reversed the scor-
ing in the items with negative expressions on the scale at the data analysis stage.
We also included the option "I don’t know/have no idea about the things men-
tioned in the statement" so that the participants can mark if they do not have any
knowledge or idea about the scale items, and those who mark this option have a
score of zero (0).

In the second stage, where we collected quantitative data, we applied the draft
scale consisting of 44 items to 602 parents using an online form. We performed EFA
with the data we collected from 301 participants and obtained the Scale of the Con-
scious Use of Applications on Smart Devices (SCUASD) with 26 items consisting
of four dimensions. We calculated the corrected item-total correlations for the items
in the scale and the reliability coefficients for the sub-dimensions and the whole
scale. We performed CFA with the data obtained from the other 301 participants in
the sample and confirmed the factor structure of the scale. We used the classification
we obtained from the literature as the theoretical model for the scale we wanted to
develop for this purpose. We assessed the theoretical model’s validity with CFA. We
included the findings we obtained as a result of factor, item, and reliability analyses
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in the “Results” section. We used statistical analysis packages (IBM SPSS 24 and
AMOS 24) for the analyses.

We used the following scaling to evaluate the SCUASD scores found by dividing
the total score by the number of items on the scale: 1.00—1.80: strongly disagree,
1.81-2.60: disagree, 2.61-3.40: undecided whether agree or not, 3.41-4.20: agree,
4.21-5.00 completely agree. Since the scale scores were between 1.00 and 5.00, we
accepted that the participants’ level of participation in the scale items was higher as
the scores approached 5.00 and lower as they approached 1.00. There is no negative
item in the final form of the scale.

3 Results

The study’s first sub-problem was that “what were the scale’s items to meas-
ure parents’ knowledge and awareness of the conscious use of applications on
smart devices?” We reported the results for the first sub-problem in the following
sub-section.

3.1 Interview analysis

As a result of the analysis of the interviews we conducted with 33 parents, we
wrote 53 scale items under four sub-dimensions. We decided to keep 44 items
(Appendix Table 10) in the draft scale according to experts’ evaluations. We
demonstrated the sub-dimensions, explanations, codes, number of participants
expressing the opinions, and number of written items for the coding, which we
classified the opinions in Table 4.

We classified opinions into the following categories: (1) application: opinions
on knowing about applications on smart devices, (2) benefit: opinions on the ben-
eficial use of applications on smart devices, (3) restriction: Opinions on limiting
the use of applications on smart devices, and (4) worry: opinions on worrying
about the use of applications on smart devices (Table 4). We used the classifica-
tions we made as sub-dimensions of the scale we wanted to be developed.

The study’s second sub-problem was “how valid and reliable was the scale
used to measure parents’ knowledge and awareness of the conscious use of appli-
cations on smart devices?” We presented the results for the second sub-problem
in the following two sub-sections.

3.2 Exploratory factor analysis (EFA)

We applied the draft scale consisting of 44 items to 602 parents using an online
form. We performed EFA with data collected from 301 participants. We per-
formed the Kaiser Meyer Olkin (KMO) measure of sample adequacy and Bart-
lett’s test of sphericity to decide the suitability of the data for EFA. We demon-
strated the results of the tests in Table 5.
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Table 5 KMO and Bartlett’s test

KMO Measure of Sampling Adequacy. 0,813
Bartlett’s Test of Sphericity =~ Approx. Chi-Square 4652,003
df 946
p 0.0001

The KMO value was above.50 and Bartlett’s sphericity test result was signifi-
cant (Table 5). Accordingly, we decided that the data collected from 301 partici-
pants were suitable for EFA (Biiytikoztiirk, 2020). In addition, we examined the
skewness and kurtosis values of the scores to decide whether the data collected
for EFA met the assumption of normality. We found that the lowest skewness
value was -2.395, the highest was 0.592, the lowest kurtosis value was -1,057
and the highest was 7.218. It is regarded as a problem in terms of normality,
according to Aminu and Shariff (2014) and Kline (2016), if the absolute value
of the skewness is larger than + 3 and the absolute value of the kurtosis is greater
than+ 10 in large samples (N >200). Accordingly, we decided that the data met
the normality assumption.

We used principal component analysis (PCA) and the varimax rotation method
for EFA (Biiyiikoztiirk, 2020; Tabachnick & Fidell, 2013). As a result of the first
factor analysis without limiting the number of sub-dimensions of the scale, we
reached the structure with 12 factors, which had an eigenvalue above one and
explained 61.73% of the total variance. In this emerging structure, there were fac-
tors with less than three items and items with high loading on more than one
factor (overlapping). We repeated the factor analysis by removing the items with
a loading value below 0.45 in a factor and the items with a high loading in more
than one factor and limiting the number of factors to four (Biiytlikoztiirk, 2020;
Tabachnick & Fidell, 2013). As a result of the analysis, we obtained the SCUASD
consisting of 26 items that explain 49.637% of the total variance. We presented
the factor structure of SCUASD in Table 6.

The loading values of the items remaining in the scale as a result of EFA on the
factors are in the range of 0.457-0.829 (Table 6). There were (1) nine items explain-
ing 21.697% of the total variance in the Application factor, (2) seven items explain-
ing 12.146% of the total variance in the Benefit factor, (3) four items explaining
8.858% of the total variance in the Rectification factor, and (4) six items explaining
6.936% of the total variance in the Worry factor.

For the reliability analyses of SCUASD, which we obtained as a result of EFA,
we calculated Cronbach’s alpha reliability coefficients for the items in the factors
and the whole scale. We gave the reliability coefficients in Table 7.

Cronbach’s alpha reliability coefficient should be higher than 0.70 for scale reli-
ability (Alpar, 2016; Biiytikoztiirk, 2020). According to Table 7, Cronbach’s Alpha
coefficient for all items in the scale was greater than 0.70 (x=0.814). Cronbach’s
Alpha coefficients for the factors met this condition, except for the fourth fac-
tor. Corrected item-total correlations values of scale items were (1) in the range
of 0.441-0.729 for the Application factor, (2) in the range of 0.373-0.561 for the
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Table 6 Factor structure of SCUASD

Items <X SD Communali- Factor loadings Corrected item-
ties extrac- total correla-
tion Factor 1 Factor 2 Factor 3 Factor 4 ..«

Application Benefit ~ Restriction Worry

1 397 1.184 0.697 0.829 0.729

2 4.00 1.131 0.671 0.818 0.693

3 3.86 1.221 0.659 0.809 0.686

4 3.57 1.566 0.431 0.626 0.541

5 426 1.032 0.461 0.610 0.585

6 4.26 1.006 0.481 0.584 0.578

7 4.15 0913 0.505 0.570 0.604

8 4.05 1.041 0.460 0.541 0.544

9 345 1.206 0.344 0.525 0.441

10 335 1.081 0.514 0.694 0.561

11 2.88 1.162 0.535 0.688 0.545

12 346 1.078 0.515 0.671 0.517

13 392 0.889 0.444 0.630 0.477

14 325 1.039 0423 0.593 0.426

15 4.18 0.927 0.405 0.552 0.393

16 4.02 0.936 0.398 0.547 0.373

17 345 1.539 0.653 0.758 0.727

18 3.65 1433 0.646 0.736 0.751

19 372 1.392 0.576 0.704 0.679

20 3.15 1.577 0451 0.620 0.539

21 422 1.052 0.623 0.771 0.573

22 4.32 0.889 0.546 0.725 0.543

23 375 1.268 0.524 0.686 0.469

24 361 1.199 0.271 0.515 0.313

25 444 0.813 0.356 0.512 0.351

26 422 0.965 0.318 0.457 0.296

Initial Eigenvalues 5.641 3.158 2.303 1.803

Total Variance Explained (%) 21.697 12.146 8.858 6.936 49.637

X: mean; SD standard deviation

Table 7 Reliability statistics

N Cronbach’s Alpha Cronbach’s Alpha based on N of items
standardized items

Factor 1 Application 301 0.862 0.868 9

Factor 2 Benefit 301 0.754 0.753 7

Factor 3 Restriction 301 0.838 0.841 4

Factor 4 Worry 301 0.685 0.693 6

All items in the scale 301 0.814 0.803 26
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Benefit factor, (3) in the range of 0.539-0.727 for the Restriction factor, and (4) in
the range of 0.296-0.573 for the Worry factor (Table 6). We grouped the scale items
as odd or even numbers according to their sequence numbers (13 items in each
group) to determine the split-half reliability of SCUASD and examined the cor-
relation between the total scores of the items in the groups (Alpar, 2016; Biiyiikoz-
tiirk, 2020). As a result of the split-half analysis, we found that there was a signifi-
cant relationship between the half of odd-numbered items (X =50.25, SD=6.764)
and the half of even-numbered items (X=48.91, SD=6.605) (N:301, p=0.0001,
r=0.785). We found the Guttman Split-Half Coefficient as 0.88. As a result of
the analysis, we decided that SCUASD met the reliability condition (Alpar, 2016;
Biiyiikoztiirk, 2020).

3.3 Confirmatory factor analysis

We performed CFA with the data obtained from the other 301 participants in the
sample to verify the factor structure of SCUASD consisting of 26 items and four
factors (Giirbiiz, 2021; Kline, 2016). We calculated the critical value of multivari-
ate kurtosis to see if the data satisfied the assumption of multiple normality before
performing CFA. We found the critical value of multivariate kurtosis to be 18,894.
Multiple normality requires the critical value of multivariate kurtosis less than 20
(Giirbiiz, 2021; Kline, 2016). Since the data we used for CFA provided the assump-
tion of multivariate normality, we used the maximum likelihood calculation method.

We saw that the fit indices value we found as a result of CFA were not within
an acceptable range. We drew covariance arrows between the variables related to
error variances in the model in line with the covariance correction recommenda-
tions made by AMOS (Giirbiiz, 2021) (Fig. 1). We made the corrections one by one
within the framework of the acceptable corrections stated by Giirbiiz (2021). We
demonstrated the fit indices values we found as a result of the initial CFA and the
corrected CFA in Table 8.

Xz/df and SRMR values were in the acceptable fit range in the first CFA, but
other fit indices values were not in the acceptable fit range according to Table 8.
After covariance corrections, we found that ledf, RMSEA, and CFI values were
in the perfect fit range, and the SRMR value was in the acceptable fit range. The
significance level for X2 was not greater than 0.05 in both CFAs (p <0.05). Accord-
ing to Giirbiiz (2021), the X2 value is a fit value sensitive to sample size and tends
to increase in large samples (N > 200). For this reason, we calculated Xz/df by divid-
ing the X2 value by the degree of freedom (df) to evaluate the goodness of fit of the
model (Giirbiiz, 2021). We demonstrated the CFA model of SCUASD in Fig. 1.

In the CFA model of SCUASD in Fig. 1, the factor loadings of the observed vari-
ables of the Application factor were in the range of 0.72-1.04, and the factor load-
ings of the observed variables of the Benefit factor were in the range of 0.45-1.02,
the factor loadings of the observed variables in the Restriction factor were in the
range of 0.72-1.00, and the factor loadings of the observed variables in the Worry
factor were in the range of 0.65-1.11. The standardized coefficient values among
the factors that were latent variables were in the range of -0.02-0.42. The SCUASD
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Fig. 1 CFA Model of SCUASD

W_4

consists of 26 items and four factors fitted to the model for all items included in the
model as a result of the CFA’s we conducted.

We calculated composite/construct reliability (CR), average variance
extracted (AVE), maximum squared variance (MSV), and average shared square
variance (ASV) values to determine the reliability, convergent validity, and
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Table 8 Fit indices of SCUASD

Fit index Perfect fit range Acceptable fit range Observed fitin ~ Observed fit in
first CFA corrected CFA

2Adf 0.00 < »*/df <3.00 3.00 < x*/df <5.00 3.66% 1.73%%

RMSEA 0.00<RMSEA <0.05 0.05<RMSEA <0.08 0.094 0.049%*

SRMR 0.00<SRMR <£0.05 0.05 * SRMR <0.08 0.074%* 0.065*

CFI 0.95<CFI<1.00 0.90<CFI 0.95 0.80 0.95%%*

7 - - 1073.396 497.106

df - - 293 288

N: 301; p<0.01

#* Chi-square statistic; df Degree of freedom; RMSEA Root Mean Square Error of Approximation; SRMR
Standardized Root Mean Square Residual; CFI Comparative Fit Index. **Perfect Fit; *Acceptable Fit

discriminant validity of the factors of SCUASD (Giirbiiz, 2021; Kline, 2016).
CR considers the factor loadings and error variances of the items in a factor
and CR is used for convergent validity due to the factor’s construct reliability.
Kline (2016) stated that CR is a more convenient reliability index than Cron-
bach’s Alpha coefficient for CFA models. AVE is calculated by dividing the sum
of the squares of the factor loadings of the items in a factor by the number of
items, and AVE is the criterion of convergent validity between the items in a fac-
tor. “CR>0.7", “AVE > 0.5 and “CR > AVE” must be to state that a CFA model
has convergent validity (Giirbiiz, 2021). The MSV value of a factor is the square
of the highest correlation coefficient of that factor with other factors. ASV is the
average of the squares of the correlation coefficients of a factor with other fac-
tors. MSV and ASV values are used for discriminant validity. “MSV < AVE”,
“ASV < AVE” and “\/AVE>correlation between factors” are required to say
that a CFA model has discriminant validity. We gave the reliability, validity, and
correlation values of the factors in Table 9.

CR values of all factors were greater than 0.7 (Table 9). We decided that construct
reliability was provided for the factors based on this finding. CR values were higher
than AVE values, but two AVE values did not meet the condition of being greater
than 0.5. We decided that the convergent validity was achieved in part based on this
finding. The conditions "MSV AVE", "ASV AVE", and "AVE > correlation between
factors" were met so discriminant validity of the SCUASD factors was provided.

Table 9 Reliability, validity, and correlation values of the factors

Factors CR AVE MSV ASV 1 2 3 4

1. Application 0.90 0.51 0.47 0.28 (0.71)

2. Benefit 0.76 0.32 0.01 0.01 0.04 (0.57)

3. Restriction 0.87 0.64 0.47 0.23 0.68 0.10 (0.80)

4. Worry 0.79 0.40 0.37 0.20 0.61 -0.10 0.46 (0.63)

CR Composite/Construct Reliability; AVE Average Variance Extracted; MSV Maximum Squared Vari-
ance; ASV Average Shared Square Variance. Numbers in parentheses indicate \/ AVE scores
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We can state that SCUASD is a valid and reliable scale and that SCUASD can be
used to determine parents’ knowledge and awareness of the conscious use of appli-
cations on smart devices, as a result of EFA and CFA, which we conducted by work-
ing on two separate sample groups.

4 Discussion

We aimed to develop a valid and reliable scale to measure parents’ knowledge and
awareness of the conscious use of applications on smart devices in this study. We
concluded that the scale’s dimensions as a theoretical model were (1) application, (2)
benefit, (3) restriction, and (4) worry after reviewing the literature. We interviewed
parents who have children between the ages of 0—16 and whose children use smart
devices, about the conscious use of applications on smart devices. We classified the
opinions obtained from the interviews. We wrote the scale items using the opinions
we classified according to the theoretical model. We analyzed the evaluations of
experts in the field of information technology education and created a draft scale. We
applied the draft scale to the parents. We performed exploratory factor analysis with
the data we obtained, and we obtained a scale consisting of 26 items and four factors.
We performed item analyzes for the items in the scale and calculated the reliability
coefficients. We performed confirmatory factor analysis with the data obtained from
the other participant in the sample and confirmed the factor structure of the scale. We
developed a valid and reliable scale to measure parents’ knowledge and awareness of
the conscious use of applications on smart devices at the end of the study.

The survey model was used in the majority of studies on digital parenting in the
literature (Cao et al., 2022; Dedkova et al., 2022; Dishkova & Papancheva, 2019;
Fidan et al., 2021; Giir & Tiirel, 2022; Huang et al., 2018; 1r1an—Kaya et al., 2018a;
Lanina et al., 2021; Melhuish & Pacheco, 2022; Nayci, 2021; Papadakis et al., 2019,
2021, 2022; Reginasari et al., 2021; Tosun & Mihci, 2020; Wartella et al., 2014;
Zhou et al., 2022). These studies used questionnaires including open-ended or closed-
ended questions to determine the thoughts, opinions, perceptions, or behaviors of
parents about their children’s use of digital devices or technologies. There were also
qualitative research models that include interviews or observations among the studies
on digital parenting in the literature (Derix et al., 2022; Dias & Brito, 2021; Sahin &
Onztiirk, 2019; Sergi et al., 2017; Tosun & Mihci, 2020). Similar to the studies in the
survey model, the studies in the qualitative research model were conducted by inter-
view or observation methods to determine the opinions, perceptions, or behaviors of
parents about their children’s use of digital devices or technologies.

There were also scale development studies to determine parents’ digital parenting atti-
tudes (Inan—Kaya et al., 2018b; Navarro, 2022), parents’ digital parenting competencies
(Yaman et al., 2019), and parents’ digital parenting awareness (Manap & Durmus, 2020)
in the literature. Inan-Kaya et al.’s (2018b) scale consisted of two dimensions to meas-
ure parents’ digital parenting attitudes. These dimensions were (1) affirming the effective
use of digital media and (2) protecting from digital media risks. Navarro’s (2022) scale
had four dimensions aimed to measure parents’ attitudes toward digital parenting skills
and strategies. The four dimensions were restrictive mediation and monitoring, discursive
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mediation, mediation by modeling, and participatory mediation. Yaman et al.’s (2019)
scale aimed to determine parents’ digital parenting competencies within the framework
of digital citizenship (Ribble & Bailey, 2007). Digital parenting competencies of parents
were examined in (1) digital literacy, (2) digital security, and (3) digital communication
dimensions on the scale. Manap and Durmusg’s (2020) scale consisted of four dimensions
that aim to measure parents’ awareness of digital parenting. These dimensions were (1)
efficient usage (2) protecting from risk (3) being a role model, and (4) digital negligence.
Scales on digital parenting (Inan-Kaya et al., 2018b; Manap & Durmus, 2020; Navarro,
2022; Yaman et al., 2019) approached digital parenting from a general framework. Mod-
ecki et al. (2022) stated that the reliable and valid measurement of digital parenting was
especially troublesome, given that the area of digital parenting directly fed into recom-
mendations to whole parents. The scales on digital parenting (Inan-Kaya et al., 2018b;
Manap & Durmus, 2020; Navarro, 2022; Yaman et al., 2019) did not aim to determine
the parents’ awareness of the conscious use of applications on smart devices.

When we reviewed the studies on digital parenting in the literature, we saw that there
was no scale development study directly on the conscious use of applications on smart
devices. We classified the results from the studies involving the conscious use of appli-
cations on smart devices. Our classification was (1) knowing about applications (Inan-
Kaya et al., 2018a; Manap & Durmus, 2020; Nayci, 2021; Papadakis et al., 2019, 2021,
2022; Sahin & Oztiirk, 2019; Tosun & Mihci, 2020), (2) beneficial use of applications
(Cao et al., 2022; Dias & Brito, 2021; Dishkova & Papancheva, 2019; Fidan et al., 2021;
Giiir & Tiirel, 2022; Manap & Durmus, 2020; Nayci, 2021; Papadakis et al., 2019; Regi-
nasari et al., 2021; Sahin & Oztiirk, 2019; Sergi et al., 2017; Tosun & Mihci, 2020;
Tiirel & Giir, 2019; Wartella et al., 2014), (3) limiting the use of applications (Cao et al.,
2022; Dedkova et al., 2022; Dias & Brito, 2021; Dishkova & Papancheva, 2019; Fidan
et al., 2021; Giir & Tiirel, 2022; Hadad et al., 2020; 1nan—Kaya et al., 2018a; Lanina
et al., 2021; Manap & Durmus, 2020; Melhuish & Pacheco, 2022; Nayci, 2021; Regi-
nasari et al., 2021; Rode, 2009; Sahin & Oztiirk, 2019; Tosun & Mihci, 2020; Tiirel
& Giir, 2019; Yaman et al., 2019; Zhou et al., 2022), (4) feeling worried about the use
of applications (Cao et al., 2022; Dias & Brito, 2021; Dishkova & Papancheva, 2019;
Fidan et al., 2021; Giir & Tiirel, 2022; Hadad et al., 2020; Huang et al., 2018; inan—Kaya
et al., 2018a; Reginasari et al., 2021; Rode, 2009; Sahin & Onztiirk, 2019; Sergi et al.,
2017; Tosun & Mihci, 2020; Tiirel & Giir, 2019; Wartella et al., 2014; Yaman et al.,
2019). This classification served as the theoretical model for the scale we developed.
We were able to validate the theoretical structure of our scale with the data we collected
within the scope of this study. As a result, we provided a scale to the literature regarding
parents’ knowledge and awareness of the conscious use of applications on smart devices.

Considering that children use smart devices from an early age and encounter much
useful or not useful content through the applications on these devices, parents’ knowl-
edge and awareness of the conscious use of applications on smart devices can be deter-
mined by using the scale developed within the scope of this study. It is inevitable for
children to use smart devices, and it is not the right approach to prevent or prohibit this
use (Lim, 2018). Instead of preventing their children from using smart devices, parents
should have knowledge and awareness of the conscious use of these devices (Fidan et al.,
2021; Giir & Tiirel, 2022; Huang et al., 2018; Manap & Durmus, 2020). For this rea-
son, this scale, which we developed to measure parents’ knowledge and awareness of the
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conscious use of applications on smart devices, fills the gap in the literature. Researchers
and policymakers who want to research digital parenting can use this scale to measure
parents’ knowledge and awareness of the conscious use of applications on smart devices.

5 Conclusion, limitations, and future research
5.1 Conclusion

We learned how parents’ knowledge and awareness of the conscious use of applications
on smart devices could be measured using a valid and reliable scale as a conclusion
of the study. We decided on the scale’s items by analyzing the parents’ opinions and
got experts’ evaluations for the content validity of the scale items. We decided that the
scale’s dimensions as a theoretical model were (1) application, (2) benefit, (3) restric-
tion, and (4) worry by reviewing the literature. We demonstrated that the theoretical
model was confirmed by the analyzes we made with the data we collected.

We concluded that our scale had more specific dimensions compared to the scales
(1nan—Kaya et al., 2018b; Manap & Durmus, 2020; Navarro, 2022; Yaman et al., 2019)
in the literature about digital parenting. With the use of this scale, it will be possible
to measure parents’ knowledge and awareness of the conscious use of applications
on smart devices including current and future computer systems. As a result, it can
be ensured that children can use the current and future computer systems beneficially
without being harmed by them.

5.2 Limitations and future research

We conducted this study with the participation of 635 parents who had children
between the ages of 0—16 and whose children use smart devices. The study’s lim-
itations were the sample, the reviewed literature, and the performed analyses. A
similar study can be conducted with a different sample, a different classification
of the literature, and different analysis methods. Montazami et al. (2022) inves-
tigated teachers’ methods for choosing and assessing educational applications
from application stores using gaze data gathered from an eye tracker. Educators’
version of the current study can be conducted, which is similar to the study of
Montazami et al. (2022).

In future research, parents’ knowledge and awareness of the conscious use of appli-
cations on smart devices will be able to be determined and it will be able to be exam-
ined according to various variables (gender, educational status, age, number of chil-
dren, etc.) by using the scale. The scale will be able to be applied to parents who have
children in a certain age range (for example, preschool, primary school, etc.) and par-
ents’ knowledge and awareness of the conscious use of applications on smart devices
will be able to be examined in future research. In future research, course content will be
able to be determined to increase parents’ knowledge and awareness of the conscious
use of applications on smart devices and a comparison will be able to be made by using
the scale for the participants before and after the course.
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