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ABSTRACT This study aims to develop the Internet Literacy Self-Efficacy Scale (ILSEF) that can be used to
examine pre-service teachers’ beliefs in their capabilities to perform recent web functionalities.
The data was collected from eight different departments and all grade levels of the faculty of
education at a state university in Turkey. Two different samples were used to develop and
validate the instrument. The first and second samples consisted of 174 and 150 pre-service
teachers, respectively. In an effort to explore the factorial structure, exploratory factor analysis
was run with sample 1. A four-factor structure with 16 items was obtained: trustworthiness,
creation, technical knowledge, and getting information. This structure accounted for 65.40% of
the total variance. For structural model validation, the proposed model was evaluated with four
alternative models. Construct validity was also checked by convergent and discriminant validity.
In order to confirm the four-factor solution model of ILSEF, confirmatory factor analysis was
performed with sample 2. Cronbach alpha internal consistency coefficients of each factor ranged
from .91 to .72. The results provided some evidence that the scores obtained from the Internet
Literacy Self-Efficacy Scale are valid and reliable in assessing pre-service teachers’ self-efficacy
beliefs in terms of the Internet use knowledge and skills.

Keywords: Educational technology, Instrument development, Internet literacy, Pre-service teachers, Self-
efficacy

Ogretmen adaylari i¢in Internet okuryazarlig: 6zyeterlik dlgeginin
gelistirilmesi

OZ Bu ¢alisma, 8gretmen adaylarnin giincel web islevlerini kullanabilme yetenekleriyle ilgili
inanglarmi incelemek icin kullanilabilecek Internet Okuryazarhigi Ozyeterlik Olgegini (ILSEF)
gelistirmeyi amaclamaktadir. Veriler, Tirkiye'deki bir devlet {niversitesindeki egitim
fakiiltesinin sekiz farkli béliimiinden ve tiim smif diizeylerinden toplanmistir. Olcegin
gelistirilmesi ve giivenirlik ¢aligmalari i¢in iki farkli 6rneklem kullanilmistir. Birinci 6rneklem
174 ve ikinci 6rneklem 150 6gretmen adayindan olugmaktadir. Faktoriyel yapiy1 arastirmak i¢in
birinci drmeklem ile agimlayici faktdr analizi yapilmigtir. 16 maddelik dort faktdrlii bir model
elde edilmistir: giivenilirlik, olusturma, teknik bilgi ve bilgi alma. Bu model toplam varyansin
%65,40"n1 aciklamistir. Yapisal model gegerligi icin, onerilen model ile birlikte dort alternatif
model degerlendirilmistir. Yap1 gecerligi ayrica yakinsak ve ayirt edici gegerlik ile kontrol
edilmigtir. ILSEF'in dort faktorlii ¢6ziim modelini dogrulamak igin ikinci orneklem ile
dogrulayici faktor analizi yapilmistir. Her bir faktor i¢in Cronbach alfa i¢ tutarlilik katsayilari
91 ile .72 arasinda degismektedir. Sonuglar, Internet Okuryazarligi Ozyeterlik Olgeginden elde
edilen puanlarin, gretmen adaylarmin Internet kullamim bilgi ve becerilerine olan dzyeterlik
inang¢larimi degerlendirilmesinde gegerli ve giivenilir bir yapida oldugunu ortaya koymustur.
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INTRODUCTION

The International Telecommunication Union (ITU) reported that four billion people had an Internet
connection in 2016. According to this report, the number of Internet users is dramatically increasing
year-by-year; and only in five years, the number of users has doubled. However, Internet access cannot
be considered as simply switching on any device or just making a simple search in ‘Google’; some skills
and knowledge are needed to engage with online facilities (Livingstone, Bober, & Helsper, 2005). In
the literature, these skills and knowledge requirements are defined by using several terms such as
Internet literacy, media literacy, information literacy, digital literacy, and ICT literacy. All these terms
serve similar purposes and focus on one common point, which is being able to use and utilize digital
technology (e.g. Internet, computer or mobile technologies and information) effectively (Ferrari, 2012).
As a broader term, media literacy includes both the Internet and mobile/ computing technologies. Hence,
Internet literacy can more specifically be thought of as a component of media literacy. Livingstone et
al. (2005) defined media literacy as “the ability to access, understand and create communications in a
variety of forms” (p.6). The requirements of Internet literacy are similar to media literacy and have the
following three dimensions: (1) Access, (2) Understanding, and (3) Creation.

The more web technologies have new features; the more skills are required. Thus, the importance of
Internet literacy, more broadly media literacy, is increasing due to this rapid technological change. For
instance, Web 1.0 tools differentiate from Web 2.0 tools in terms of allowing content change, content
creation, and active participation (Kiyici, 2010). Therefore, the frame for Internet literacy has also been
broader by these new functionalities. Undoubtedly, this rapid change in digital technologies influences
educational systems. As Angela (2011) indicated, new media technologies enhance the source of
information, and this offers new learning environments to teachers and students. Moreover, integration
of technology into teaching has become a requirement in the information age (Young, 2015).

Self-Efficacy

Being one of the affective characteristics situated within the social cognitive theory, self-efficacy is
defined by Bandura (1986) as “people’s judgments of their capabilities to arrange and execute courses
of action required to attain designated types of performance” (p. 391). Simply put, self-efficacy is
people’s beliefs about their abilities to successfully establish a given task or behavior required to reach
a goal. While defining self-efficacy, it is also crucial to consider relevant self-evaluation constructs such
as self-concept and self-esteem. At this point, it is essential to define similar self-evaluation constructs
such as self-concept and self-esteem to avoid any misconception. Self-concept is defined by Rosenberg
(1965) as “...the totality of the individual’s thoughts and feelings having reference to himself as an
object” (p. 7). Self-efficacy resembles self-concept in predicting people’s thoughts, emotions, and
actions (Bong & Skaalvik, 2003). However, the major difference is revealed in the target part. While
efficacy judgments concern one’s perception of his or her capabilities to accomplish a specific task or
situation, self-concept represents one’s perception of the self for a domain in general. For example, one’s
expectation of about 6 feet high-jump is an efficacy judgment (Bandura, 1986). On the other hand, being
competent or not in high-jumping is a judgment of self-concept. The difference between self-efficacy
and self-esteem is also discussed in the literature. Basically, self-esteem is defined as a person’s general
feelings of self-worth (Bong & Clark, 1999) and in fact, it is accepted as an effective component of self-
concept. Both represent one’s perception of the self. However, while self-esteem consists of more
subjective perceptions rather than factual ones, self-concept includes all of these perceptions (Anderson
& Bourke, 2000). Therefore, self-efficacy can be differentiated from self-concept and self-esteem as it
is a more predictive and a rather task-specific construct (Bandura, 1986).

180

Turkish Journal of Education TUR 2020, Volume 9, Issue 2 www.turje.org


http://www.turje.org/

YASAN AK; Development of Internet literacy self-efficacy scale for pre-service teachers

According to Bandura (1977), there are four major sources of self-efficacy: “performance
accomplishment”, “vicarious experience”, “verbal persuasion”, and “physiological states”. Performance
accomplishment is built on personal mastery experiences, which was emphasized as particularly
influential by Bandura (1977). Individuals can enhance their self-efficacy beliefs through successful
experiences whereas failures decrease their beliefs. Vicarious experience, as the second source of self-
efficacy, is basically modeling other people’s achievements. In other words, by observing other people’s
successful performances despite the difficulties they have, people may persuade themselves that they
can also perform as well as them. However, the key requirement for this source is that the person should
have a similar background. Otherwise, this observation will not have a significant effect on the self-
efficacy belief. Verbal persuasion is the third source for strengthening self-efficacy beliefs. If a person
is verbally persuaded by others about his or her capabilities in a realistic boundary, this may help to
develop self-efficacy beliefs. However, verbal persuasion is not as effective as performance
accomplishments and vicarious experience. The last source is the emotional and physiological state that
can influence self-efficacy beliefs. A person who is depressed cannot judge his/her capabilities
accurately because depressive mood dampens confidence. The physical situation, like extreme tiredness,
also affects personal self-efficacy beliefs. Thus, the fourth way of changing perceived self-efficacy is to
decrease people’s level of stress, modify their negative emotional moods and alter their physical states
in a positive way (Bandura, 1998). Although the influence of successful experiences is usually stronger
than other sources, the effects of these sources may depend on the person and the particular situation
(Zimmerman, 2000). Since self-efficacy affects the willingness of a person to attempt a task, it has an
important effect on their choices, actions, and eventually their lives. People with high self-efficacy are
eager to set difficult goals and they try to overcome obstacles they encounter rather than avoiding them.
However, since people with low self-efficacy beliefs view the challenges as their personal deficiencies,
they do not persist longer when they face negative outcomes. As stated in the study of McCoach, Gable,
and Madura (2013), there is a causal relationship between self-efficacy and student academic variables
such as academic achievement, academic motivation, occupational interests, and career choices.

Internet Literacy Self-Efficacy

Recently, the impact of technology use on learning and teaching has been an important research topic
(Teo & Koh, 2010). Being a crucial individual trait, self-efficacy was included in many technologies’
acceptance models (Aypay, Celik, Aypay, & Sever, 2012; Moran, Hawkes, & Gayar, 2010; Teo, 2009;
Wong, Teo, & Russo, 2012; Venkatesh & Davis, 1996; Vankatesh, Morris, Davis, & Davis, 2003). In
most of these studies, self-efficacy was found as a strong predictor. Moreover, different types of self-
efficacy such as computer self-efficacy, Internet self-efficacy, and web use self-efficacy in academic
settings have been discussed by many researchers. One of them is the study of Tsai and Tsai (2003),
which aimed to find the effect of self-efficacy beliefs on information learning strategies and learning.
The results showed that students with low Internet self-efficacy had worse information searching
strategies than those with high self-efficacy, and also high self-efficacy beliefs affected the students’
learning in a positive way. In another study, Liaw, Huang, and Chen (2007) reported that the students’
intention of using e-learning was predicted by perceived self-efficacy beliefs. Similarly, Wang, Ertmer,
and Newby (2004) found that pre-service teachers’ self-efficacy beliefs for technology integration were
a strong predictor for examining patterns of classroom computer use. Joo, Bong, and Choi (2000) found
that there was a significant relationship between Internet self-efficacy and academic motivation. In
another study, Sang, Valcke, van Braak, and Tonderur (2010) reported that pre-service teachers having
high computer self-efficacy showed more positive attitudes towards the educational use of computers
than those with low self-efficacy. Kaya and Durmus (2010) examined the relationship between pre-
service teachers’ perceived Internet self-efficacy and levels of Internet use of research. The results
showed that Internet self-efficacy significantly differed according to the department, grade level, and
frequency of Internet use. The same study also indicated that the seniors had a higher self-efficacy belief
than other grade levels, and they also reported a positive relationship between the frequency of Internet
use and Internet self-efficacy beliefs.
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As mentioned above, several studies emphasize the importance of self-efficacy beliefs in educational
technology use. However, the instrument used in most of these studies (Vankatesh, Morris, Davis, &
Davis, 2003; Moran, Hawkes, & Gayar, 2010; Laver, George, Ratcliffe, & Croty, 2012; Joo, Bong, &
Choi, 2010; Terzis, Anastasios, & Economides, 2011; Sun & Rueda, 2012) was Computer Self-Efficacy
Scale developed by Compeau and Higgins (1995). The scale originally consisted of 11 items with a 10-
point scale assessing software package use. Other studies modified this scale according to their purposes
by selecting some specific items. More specifically, researchers adapted the scale by changing the word
“software package” to the tool they used in their studies such as “tablet use”, “new technology use”, and
“Internet use”. Furthermore, all items were not used in the aforementioned studies, they rather selected
and used four or five items among these 11 items. This indicates that the scale did not propose a
comprehensive model due to having the single-factor structure. On the other hand, there are some studies
in the literature, especially examining Internet self-efficacy beliefs. Some of them are as follows: Online
Technologies Self-Efficacy Scale (OTSES) (Miltiadou & Yu, 2000), Internet Self-Efficacy (ISE) (Eastin
& LaRose, 2000), Web Users Self-Efficacy Scale (WUSE) (Eachus & Cassidy, 2006), Use of Internet
Self-Efficacy Beliefs Scale for Educational Purposes (Sahin, 2009) and Internet Self-Efficacy Research
(1SS) (Kao & Tsai, 2009). Unlike the Computer Self-Efficacy Scale, they all have a multi-factor
structure. Therefore, it can be said that Internet usage has been handled in many dimensions. However,
web technologies are changing rapidly, and these scales may not be up to date since they may not include
current web functionalities. Besides, these scales were developed for general users or students who were
not specifically from the faculty of education. Therefore, this study aimed to develop a reliable and valid
Internet self-efficacy scale for pre-service teachers in an educational environment, in which the current
web functionalities will be considered.

METHODOLOGY

Instrument Development

The instrument was developed to measure Internet literacy self-efficacy beliefs of pre-service teachers.
As the first step, the researcher developed an initial item pool of 27 items based on the Internet literacy
literature (Lee, Chen, Li, & Lin, 2015; Kurbanoglu, 2003) and existing technology self-efficacy
instruments (Kao, Wu, & Tsai, 2011; Tella, 2011; Kim, Glassman, Bartholomew, & Hur, 2013; Sad &
Demir, 2015). The factors of the instrument were determined upon three dimensions of Internet literacy
(Livingstone et al., 2005) as follows: (1) access, (2) understanding, and (3) creation. According to this
approach, an essential requirement for being Internet literate is to be able to solve Internet access
problems and get information effectively. In other words, when faced with some problems related to
connection, they have to be able to figure out what these problems are and solve them. Moreover, they
can reach the online content they desire. Internet literacy does not only require accessing information
but also to be able to evaluate the information in terms of effectiveness and trustworthiness. Lastly,
Internet literacy enables users to be producers and to create their content for several purposes. While
developing the items and the factors of the instrument, five dimensions were proposed upon the
aforementioned dimensions of Internet literacy: (1) Creation, (2) Get Information, (3) Trustworthiness,
and (4) Technical Access, (5) Communication.

When deciding on a scale for self-efficacy beliefs, one should be careful about the degree of rating. As
Bandura (1997, 2001) pointed out, one must avoid providing fewer options since it would be more
difficult to differentiate the choices and cause lower reliability and sensitivity. Therefore, a 7-point rating
scale ranging from Not at all confident (1) to Extremely Confident (7) was chosen for the developed
instrument. For content validity, four experts from Computer Education and Instructional Technology
and one expert from Curriculum and Instruction whose expertise was about measurement and evaluation
in education revised the items. After revisions of the scale, communication factor with five items was
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deleted because the experts pointed out that the items were low in complexity for the level of
undergraduate students. For example, “sending an e-mail to my classmates and teachers.” or
“communicate via social media with classmates and teachers”. Moreover, two items related to Learning
Management Systems were removed because the selected university for data collection did not have a
system with mentioned functionalities in the items (e.g., “I can upload documents on Learning
Management Systems”).

Cognitive interviews were done with three students (one of them was from computer education and
instructional technology, two of them were from science education), which are important for detecting
possible response errors and to find the reasons for these errors in the survey (Willis, 2004). According
to these interviews, some items were revised to be more understandable, and also some were shortened
to facilitate data collection. For instance; “While I am searching on the Internet, I feel confident about
reaching the information that I am looking for.” changed as “I can use Google search techniques
effectively”. Another item, “While I am looking for resources, I feel confident about how to use library
databases.” was revised as “I can use online library databases effectively”. Moreover, two items from
trustworthiness factor were deleted because of not being clear (e.g., | trust my strategies for evaluating
the trustworthiness of the information shared on social media.”). During these interviews, it was realized
that example tools given in brackets may cause misunderstanding. The students responded to the item
according to whether they used the exact example tool or not. To prevent this, “For instance” was added
at the beginning of the examples to emphasize that the given tools are only examples and were not the
only options and indeed alternative ones were also possible. Furthermore, some words needed
explanations, such as “podcast”. For some items, “...on the web” was added to highlight the activity
was performed on the web. For example, “I can create presentation” can be understood as “create
presentation on Microsoft PowerPoint”. After all revisions, the scale resulted in 19 items with four
dimensions as seen in Table 1.

Table 1.
The dimensions and sample items in the Internet literacy self-efficacy scale
Dimensions Nu_mber of Items Sample Item
items
Creation 6 i4,i7,i12,i14,115,i19 | can create presentations on the web.
Get Information 6 i1,i2,1i9,i10,i11,i18 I can use online library databases.
Trustworthiness 4 i3,1i5,i13,i16 I can distinguish trustworthy websites.
Technical - I can solve hardware-related Internet
3 i6, 18, 117 .
Knowledge connection problems.

During instrument development procedure, the researcher’s experience about the educational use of
technology in the doctoral study (Yasan-Ak, 2018) was also taken as a reference while developing the
items and the factors of the instrument.

Participants
Sample 1

Sample 1 consisted of 174 pre-service teachers who were selected by nonrandom convenience sampling
from a Turkish state university. Of 174 students, 98 were female (%56.3), 73 (%42.0) were male. While
two students did not give a response to the gender item, one student indicated as “other”. The students
were from 8 different departments of the faculty of education. The distribution was as follows: the
majority of the students (n = 64) was from Social Science Education (%36,8); 26 of them were from
Early Childhood Education (%14.9); 22 of them were from Guidance and Psychological Counseling
Program (%12.6); 22 of them were from Turkish Language Education (%12.6); 14 of them were from
Science Education (%8.0); 10 of them Primary Education (%5.7); eight of them were from English
Language Education (%4.6); and eight of them were from Elementary Mathematics Education (%4.6).
All grade levels were included in the study: 28 of the sample were freshman students (%16.1), 27 of
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them were sophomores (%15.5), 66 of them were juniors (%37.9), and 51 of them were seniors (%29.3).

Two of them did not indicate their department information as seen in Table 2.

Table 2.
Distribution of the gender, departments, and study year
Variables f %
Female 98 56.3
Gender Male 73 420
Other 1 .6
Missing 2 1.1
Social Science Education 64 36.8
Science Education 14 8.0
Psychological Counseling and Guidance 22  12.6
Departments Early Childhood Education 26 149
Turkish Language Education 22 126
Elementary Mathematics Education 8 4.6
English Language Education 8 4.6
Primary Education 10 5.7
Freshman (1.) 28 16.1
Sophomore (2.) 27 155
Study Year  Junior (3.) 66 37.9
Senior (4.) 51 29.3
Missing 2 11
TOTAL 174 100.0

Descriptive statistics of age, GPA, ICT course taken or not taken, course number, Internet use, ICT use
level of instructors in courses, and ICT use level of students were revealed in Table 3. The mean age of
participants was 20.97 (SD = 1.99) ranged between 18 and 31. The mean score of the participants’ GPA
was 3.14 (SD =.37). While the number of participants who have taken the ICT course was 149, and the
remaining 23 participants have not taken any ICT courses. The number of courses the participants have
taken ranged between 1 and 6 (M = 1.87, SD = 0.95). Internet use of the participants ranged from 0 to
15 hours (M = 4.83, SD = 2.82). Depend on the participants’ evaluation, ICT use level of instructors in
courses had a mean score of 6.46 out of 10 (SD = 2.30); and ICT use level of students while doing
homework had a mean score of 8.30 out of 10 (SD = 2.04).

Table 3.
Descriptive statistics

Variable M SO f %

Age 20.97 1.99 - -
- - 2 11

GPA 3.14 37 - -
- - 28 16.1
- - 19 10.9

ICT Course
Taken - - - -
Not taken - - 149 85.6
Missing - - 23 134

Course Number 187 .95 - -
Missing - - 2 11

Internet use (in hours) 483 2.82 - -
Missing - - 3 17

ICT use level of instructors in courses 6.46 2.30 - -
Missing - - 2 11

ICT use of level students in homework  8.30 2.04 - -
Missing - - 2 11
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Sample 2

The second sample comprised of 150 pre-service teachers from different departments of education
faculty at a public university in Turkey. All departments indicated in sample 1 were included in sample
2 as well. 8 of them were removed because students did not fill out the questionnaire properly. Out of
142 students, 94 were female (66.2%) and 48 were male students (33.8%). The age range was between
18 and 30 years old (M = 20.89, SD = 1.74).

Data Collection Procedure

Ethical approval was obtained for the relevant university from the Applied Ethics Research Center
before data collection. The data were collected in the fall semester of 2017-2018 and the spring semester
of 2018-2019. Since the scale measures technological ability, the researcher chose a hand-delivered
guestionnaire. The online survey may result in low internal validity. The survey took about 10 minutes
to complete. Students participated in the study voluntarily and also informed about the confidentiality
of their answers.

Data Analysis

The instrument had two main parts. While the first part was the developed scale, the second part of the
instrument was the demographic information including gender, age, year of study, department, and
GPA. The second part also included some technology use related questions as follows: the number of
courses taken in the undergraduate programs, daily Internet use, ICT use level of instructors in courses,
and ICT use level of students in homework. The descriptive analysis was presented with the frequencies,
percentages, means, and standard deviations.

To develop a valid and reliable Internet literacy self-efficacy scale, two independent samples were used
in the current study. Firstly, in order to explore the underlying constructs of the instrument, exploratory
factor analysis (EFA) was conducted. Principal Axis Factoring extraction method with Oblimin rotation
was used. Secondly, confirmatory factor analysis (CFA) was run to validate the factorial structure of the
developed scale. Then, construct validity was also checked by two methods: (a) convergent validity, and
(b) discriminant validity. Finally, sample 1 and sample 2 were used for the reliability analyses. Both
results were reported, separately.

SPSS 20.0 was used to conduct descriptive and exploratory factor analyses whereas confirmatory factor
analysis was performed by using AMOS 20.0 software.

RESULTS

Pilot Study
Exploratory factor analysis (a)

Before conducting exploratory factor analysis, missing data were examined in the data. Because of being
less than 5% on a single variable, it was ignored based on the suggestion of Hair, Anderson, Tatham,
and Black (2010). There are several methods to handle missing values such as deleting cases, single
imputation, and multiple imputations (Kline, 2011). The researcher used multiple imputation methods,
which is “the most respectable method to deal with missing data” (Tabachnick & Fidell, 2013, p. 72).

185

Turkish Journal of Education TUR 2020, Volume 9, Issue 2 www.turje.org


http://www.turje.org/

YASAN AK; Development of Internet literacy self-efficacy scale for pre-service teachers

The sample size for conducting EFA was checked in two ways. Firstly, according to Hatcher (1994),
5:1 rule, means five cases for each item, or being above 100 cases was acceptable to run EFA. The rules
were met for 19 items with 174 cases. Secondly, Kaiser-Meyer-Olkin (KMO) is an alternative way to
check the adequacy of sample size (Field, 2009). Since KMO value (.84) was between .8 and .9, it was
accepted as a great value for sampling adequacy according to Hutcheson and Sofroniou (1999, as cited
in Field, 2009). As another assumption, univariate normality was checked by Skewness and Kurtosis
values, Kolmogorov Smirnov and Shapiro Wilk tests, histograms, and Q-Q plots. Firstly, z scores of
Skewness and Kurtosis were calculated and it was found that absolute values of z score less than 1.96.
They were not significantly different from the null hypothesis at p> .05 (Field, 2009). Thus, the variables
showed a normal distribution. Moreover, histograms and Q-Q plots were examined. It was not observed
any serious concern to prevent normality. Lastly, Kolmogorov Smirnov and Shapiro Wilk tests were
found significant at p = .00, which is an indicator of non-normal distribution (Field, 2009). However, it
was concluded that the normality assumption was met based on Skewness and Kurtosis values,
histogram and Q-Q plots. Multivariate normality was also checked through Mardia’s test. It was found
significant (p = .00), which means the multivariate normality was violated. Thus, Principal Axis
Factoring (PAF) extraction method was used based on the suggestions of Fabrigar, Wegener,
MacCallum, and Strahan (1999). On the other hand, the data were screened to detect outliers. Firstly,
each item was converted to standardized z-scores. Any value exceeding absolute 3.29 would determine
as an outlier (Tabachnick & Fidell, 2013), which was not observed in the data set. Moreover, box plots
were examined. There were only a few dots fall away from the box. Thus, it can be said that there was
not any univariate outlier. Yet, multivariate outliers were also checked to guarantee the absence of
outliers. The Mahalanobis distance (D?) and chi-square were calculated for each case. Nine (63., 73.,
90., 105., 156., 112., 116., 135., and 153. cases) out 174 participants were detected as multivariate
outliers with the critical value of 43.820 (df = 19, p = .001). They were removed from the data before
conducting EFA. Lastly, the appropriateness of EFA was checked through correlation matrix and
Barlett’s test of sphericity. According to Tabachnick and Fidell (2009), if correlation coefficients are
not above .30, there is no need to conduct EFA. After examining the correlation matrix, it was seen that
many correlations which exceed this threshold. Moreover, Barlett’s test of sphericity was found
significant (* (171) = 1402.16, p = .00) at the .05 level, which indicates the presence of nonzero
correlations. As indicated above, since multivariate normality assumption was not met, Principal Axis
Factoring was chosen as an extraction method. Moreover, oblique rotation, more specifically direct
oblimin was chosen as factor rotation because of the presence of correlated factors. (Preacher &
McCallum, 2003).

In order to determine the number of factors, the screen test, Kaiser’s eigenvalues, and Horn’s parallel
analysis were checked. When EFA was firstly run, the pattern matrix with 5 factors was observed. The
rule of thumb for factor loadings is determined above .30 (Hair et al., 2010). As being one of the items
of Getting Information factor, Item 2 was cross-loaded both on Trustworthiness (first) and Creation
(second) factors in the first run. Thus, it was removed. After removing Item 2, EFA was run secondly.
Item 1 was removed due to not loading any factor. After removing those 2 items, the EFA was conducted
again with 17 items. Since Item 11 had low loading, it was removed as well. Finally, EFA was performed
with 16 items. Item 9 was cross-loaded both on Trustworthiness and Getting Information factors. It was
one of the items of Getting Information factor and loaded higher on that factor than Trustworthiness.
Thus, Item 9 remained under Getting Information factor. As seen in Figure 1, an approximately
horizontal line started at the fourth factor in the scree pilot, which indicated the presence of four factors.
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Figure 1. Scree plot of eigenvalues of factors in Internet literacy self-efficacy scale.

However, the scree plot is not enough for the interpretation of the numbers of factors since it depends
on the researchers’ judgments (Tabachnick & Fidell, 2009). Thus, Kaiser’s eigenvalues were also
examined to decide a reliable estimation of the number of factors. According to Tabachnick and Fidell
(2009), eigenvalues less than 1 are not important for a variance. As seen in Table 4, there were four
factors explaining 65.40% of the total variance in the study. Factor 1, 2, 3, and 4 accounted for 37.82,
13.86, 7.24, and 6.48 of the total variances, respectively. Furthermore, it was found that correlation
among four factors from |.39| to |.59|, which indicates that the choice of using an oblique rotation method

was proper.

Table 4.

Results of eigenvalues and extraction sums of squared loadings

Factor Total Initial Eigenvalues Extraction Sums of Squared Loadings
% of Variance Cumulative % % of Variance Cumulative%
1 6.05 37.82 37.82 5.62 35.09
2 2.22 13.86 51.68 1.79 11.17
3 1.16 7.24 58.92 .78 4.84
4 1.04 6.48 65.40 .59 3.72
5 .95 5.96 71.36
6 .83 5.19 76.55
7 .63 3.92 80.47
8 49 3.07 83.54
9 46 2.85 86.39
10 41 2.54 88.93
11 .39 2.42 91.36
12 .34 2.14 93.49
13 .29 1.83 95.33
14 27 1.70 97.02
15 .25 1.56 98.58
16 .23 1.42 100.00

As seen in Table 5, four factors were obtained. Items 3, 5, 13 and 16 were loaded on Factor 1 labeled as
trustworthiness; items 4, 7, 12, 14, 15 and 19 were loaded on Factor 2 labeled as creation; items 6, 8,
and 17 were loaded on Factor 3 labeled as technical knowledge, and items 9, 10 and 18 were loaded on
Factor 4 labeled as getting information.
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Table 5.
Items and factor loadings from four-factor solution with oblimin-rotation: Eigenvalues and percentage of
variance

Factor
1 2 3 4

.86 -05 .02 .03

3. | can distinguish whether information on the web is
subjective or scientific.

5. I can distinguish whether the source of information 75 05 -06 -05

Trustworthiness on the web is scientific or not.
13. I can distinguish trustworthy web sites. .68 .07 -06 .04
16. I can distinguish whether information on the web is 61 06 11 -15
trustworthy.
4. | can create videos on the web. .08 .76 .04 19
14. | can create posters or concept maps. .05 .76 .01 .05
Creation 19. | can create surveys. -14 .69 -12  -18
12. | can create blogs. -05 .58 .00 -.20
15. | can create presentations on the web. .01 51 03  -32
7. | can create podcasts. .05 .50 -23  -.02
8. | can solve software-related Internet access problems. -.07  -05 -87 -.04
Technical 6. | can solve other Internet access problems. A2 .03 -76 .04
Knowledge 17. I can solve hardware-related Internet access 07 04 _79 03
problems.
Getting 10. I can use online Ii_brary databases. 10 -01 -09 -75
Information 18. I can use academic reference programs. A1 14 -14  -34
9. | can use Google search techniques. 31 10 02  -32
Eigenvalues 6.05 222 116 1.04
% of Variance 37.82 13.86 7.24 6.48

Extraction Method: Principal Axis Factoring. Rotation Method: Oblimin with Kaiser Normalization.
Note. Factor loadings over .30 appear in bold.

Kaiser's eigenvalue-greater-than-one rule is accepted as the most popular method in practice. Moreover,
it was also seen as a method which gives the number of factors that would most accurately reveal the
relationships between the items (Buyukozturk, 2007). However, this rule has been found to be
problematic and inefficient in determining the number of factors by some researchers (Ladesma &
Pedro, 2007). Thus, the parallel analysis (PA), which was accepted as the best alternative and
appropriate method in various studies (Humphreys & Montanelli, 1975; Zwick & Velicer, 1986), was
also performed. As seen in Table 6, the second column shows the Kaiser’s eigenvalues and the last
column shows the PA eigenvalues. Accordingly, Kaiser’s eigenvalues of the first two factors were larger
than the eigenvalues of PA, but not the third and the fourth factors. Thus, it was concluded that the
number of factors was two based on the parallel analysis, and the other two factors were obtained by
chance.

Table 6.
Results of parallel analysis
Factor Kaiser’s Eigenvalues Mean of Eigenvalues PA eigenvalues

1* 6.05 1.58 1.68
2% 2.22 1.45 1.53
3 1.16 1.35 1.42
4 1.04 1.27 1.32

Three methods used to determine the number of factors on the scale. While the screen test and Kaiser’s
eigenvalues proposed a four-factor structure model, a two-factor structure was obtained in the parallel
analysis. In order to decide the number of factors, structural model validation was done. More
specifically, five alternative models including two-factor measurement model and four-factor
measurement model were tested. Then, to evaluate item — latent construct relationship, construct validity
was examined by convergent and discriminant validity. Accordingly, the results showed that the number
of factors to be retained was four. The detail was given below.
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Structural model validation (b)

A measurement model refers to the linear or nonlinear statistical functions involving the relation
between items and constructs to be measured (Yurdugiil & Askar, 2008). In order to evaluate the
proposed measurement model and alternative models, first-order confirmatory factor analyses were
performed. The data consisted of 165 undergraduate students. In order to investigate factorial validity,
five measurement models were used, which were given in the explanations below.

Model | indicated a 19-item with a unidimensional construct measurement model.

Model 1 indicated a two-factor measurement model as proposed in the parallel analysis. An exploratory
factor analysis was run for obtaining a two-factor structure model. Principal Axis Factoring was selected
as the extraction method. Only Item 2 was deleted because of being under .30 (Hair et al., 2010). While
the first factor included 10 items, the second factor consisted of eight items.

Model 111 indicated a four-factor measurement model which was obtained in the present study. Principal
Axis Factoring was selected as the extraction method. The model included 16 items, and the factors
were as follows: Trustworthiness, Creation, Technical Knowledge, and Getting Information. In this
model, the four latent factors were considered to be correlated.

Model 1V indicated a four-factor measurement model which was obtained in the present study, where
the latent factors were considered to be uncorrelated.

Model V (Empirical Measurement Model) indicated a four-factor measurement model which was
obtained in the present study, and the factors were correlated. Differently, in order to improve model-
fit, some error variances were allowed covarying in this model.

The following fit indices were chosen to compare alternative models: root mean square error of
approximation (RMSEA), chi-square (x2)/ df, comparative fit index (CFI), and non-normed fit index
(NNFI). The model-data fits were computed for all of the measurement models, which were presented
in Table 7. The table also shows the criteria for good-fit-indices with their references.

Table 7.
Good-of-fit indices and comparison of the measurement models

RMSEA* 2/ CFI°  NNFI°

<.10 <3.0 >.90 >.90
Model I: Unidimensional Model 14 413 .63 .59
Model II: Two-factor Structure 11 3.12 .75 .78
Model I1I: Four-factor Structure (Correlated) .08 217 .90 .88
Model 1V: Four-factor Structure (Uncorrelated) 13 - .76 .73
Model V: Four-factor Structure (correlated- covaried) .08 1.86 .92 .90

References: Brown and Cudeck (1993), °Hu and Bentler (1999), °Kline (2011)

Firstly, Model | was built, which was a unidimensional model with 19-item. According to the fit indices
of the model, Model | showed a poor model fit. This can be interpreted as an indicator that the scale
consisting of 19 items did not confirm the one-factor structure model, but it should have more than one
sub-construct. Secondly, Model 11 was based on the two-factor structure model as the parallel analysis
proposed, which included 18-items. Although an improvement was observed in the fit indices compared
to Model I, it was not sufficient for a good model fit. This was also proof that the scale was not suitable
for the two-factor structure model with 18-item. Thirdly, the present study proposed Model 11, in which
a four-factor structure (correlated) model was obtained from the pilot study. In this model, the nhumber
of items dropped from 19 to 16 items. Again, the fit indices showed an improvement, but an insufficient
level. Similar to Model 111, Model 1V indicated a three-factor structure model obtained from the present
study, but the latent factors were assumed to be uncorrelated. As seen in Table 7, a decline was observed
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in the good-of-fit indices of the model. Finally, Model V was built, which was a four-factor measurement
model with 16 items. The latent factors were correlated; and six error covariances (£8-€9, £€9-¢16, £10-
€l4, €12-g14, £13-€14, and £14-¢15) were found highly relatively in the program output. Two experts
from Computer Education and Instructional Technology examined the relevant items to decide covary.
Firstly, four error covariances under creation factor were assessed. It was seen that item 7 “I can create
podcasts.” was related to other four items “creating blogs”, “creating posters or concept maps”, “creating
surveys”, and “creating presentations on the web”. The experts allowed covarying in the model because
all the tasks specified in the items are the functionalities of Web 2.0 technologies that enable students
to create their own content and share it with other users (Greenhow, Robelia, & Hughes, 2009). Then,
the other two covariances were under getting information factor was evaluated. Item 9 “I can use Google
search techniques.” was related to item 10 “I can use online library databases.” and item 18 “I can use
academic reference programs.”. The experts pointed out that all these items are related to students’
search skills which required technical knowledge. These skills are also considered as an essential 21
century skill because of enhancing productivity and quality of online life (Hill, Jensen, Read, &
MacArthur, 2013). Thus, they allowed covarying in the model as well. According to the fit indices,
Model V was found as the most appropriate among five measurement models. Consequently, it was
continued with Model V based on these results in the current study. Figure 2 presented the factor
loadings of a three- factor solution model (Model V). The abbreviations in the figure as follows: Trust:
Trustworthiness, Creat: creation, TechKnow: Technical Knowledge, and Inform: Getting Information.
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Figure 2. The measurement model (Model V)
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Construct validity (c)

To evaluate construct validity, convergent validity and discriminant validity were also checked.
Construct validity is defined as “the extent to which a set of measured items actually reflects the
theoretical latent construct those items are designed to measure” (Hair et al., 2010, p. 618). Therefore,
it is related to “accuracy of measurement”. In the present study, construct validity was examined in two
ways: (1) convergent validity, and (2) discriminant validity (Yurdugiil & Sirakaya, 2013).

(1) Convergent validity of the measurement model was measured by using three ways. Firstly, the size
of factor loadings was checked. As seen in Figure 1, the factor loadings were between .58 and .94, which
met the rule that standardized factor loadings should be greater than .50 (Hair et al., 2010).

Secondly, the average variance extracted (AVE) was calculated by the calculator provided by Gouveia
and Soares (2015), which were between .50 and .66. The rule of thumb for AVE is that .50 or higher
suggest good validity (Hair et al., 2010). Thus, it can be concluded that the AVE values for each factor
were acceptable. Lastly, composite (construct) reliability (CR) was calculated as an indicator of
convergent validity. As seen in Table 8, CR values were obtained between .75 and .88, which were
acceptable according to the rule of thumb greater .70 (Hair et al., 2010).

Table 8.
Convergent validity for the measurement model

L Interval @) AVE (b) CR(c)

Trustworthiness q2-.79 .60 .85
Creation .58 -.94 .55 .88
Technical Knowledge .78 - .84 .66 .85
Getting Information 69-.72 .50 75

L: Factor Loadings, AVE: Average Variance Extracted, CR: Composite Reliability

(2) Discriminant Validity measures “how a construct is actually distinct from the other constructs” (Hair
et al., 2010, p. 618). For this, the correlations among the subscales of the ILSEF and the square root of
AVE were used. Accordingly, the square root of AVE calculated for each dimension must be greater
than correlations coefficients between the corresponding sub-dimension and remaining sub-dimensions.
These calculated values must be higher than .50 as well (Fornel & Larcker, 1981). For example, as seen
in Table 9, the square root of AVE was calculated as .77 for trustworthiness dimension, which is higher
than correlation coefficients between this sub-dimension and other sub-dimensions.

Table 9.
Discriminant validity for the measurement model

O @ @B @
Trustworthiness (1) (.77) - -
Creation (2) 36 (74) - -
Technical Knowledge (3) .68 .48  (.81) -
Getting Information (4) 61 54 51 (71
*The values in parentheses are the square roots of AVE

Reliability (d)

According to the results of factor analysis, Internet Literacy Self-Efficacy (ILSEF), proposed four
constructs, namely, trustworthiness, creation, technical knowledge and getting information. For the
reliability of the instrument, internal consistency reliability coefficients for each factor were computed.
The Cronbach alpha coefficients of the factors are .89, .81, .83, and .65, respectively (See Table 10).
The rule for acceptable reliability coefficients is determined above .70 (Field, 2009; Kline, 1999).
However, as Nunnally (1967) stated that the reliability of .60 was sufficient even though this value was
changed as .70 in the other study of Nunnally (1978). Some other scholars also pointed out that the
coefficients ranging between .60 and .80 are “somewhat reliable” (Kalayci, 2008; Akgul & Cevik, 2003;
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Ozdamar, 1997). Moreover, Peterson (1994) and Cortina (1993) stated that Cronbach alpha coefficients
depend on the number of items. In other words, fewer items cause low reliability. Thus, it can be
concluded that subscales had acceptable internal.

Table 10.
Item-total statistics of factors (N = 165)
Scale Mean if  Scale Variance if Corrected Item-Total Cronbach's Alpha if Cronbach's Alpha

Item Deleted Item Deleted Correlation Item Deleted of Factors
i3 15.35 16.28 12 .80
. i5 15.47 16.37 .70 .81
Trustworthiness 13 1553 16.18 5 82 .85
i16 15.69 15.97 .69 .81
Creation i4 21.88 54.33 .60 .82
il4 21.64 53.39 .65 .81
i19 21.79 53.96 .69 .80 84
i12 22.10 54.02 .62 .81 '
i15 21.23 54.93 .59 .82
i7 22.12 57.38 .56 .83
hnical i8 9.03 10.30 74 a7
E%vc;ggge i6 8.70 10.69 72 79 85
i17 8.85 10.56 .70 .81
. i10 8.75 6.31 .61 .29
ﬁﬁg;p{f’aﬁon 18 950 7.31 39 61 64
i9 7.95 8.04 .35 .66

Validation Study
Confirmatory factor analysis (a)

In order to validate the four-factor solution model of Internet Literacy Self-Efficacy Scale, confirmatory
factor analysis was run through AMOS 20.0 (Arbuckle & Wothke, 1999). For this analysis, Sample 2
was used. Before performing confirmatory factor analysis, the following assumptions were checked,
separately: the absence of outliers, normality, and sample size (Tabachnick & Fidell, 2013). Firstly, both
univariate and multivariate outliers were screened. For univariate outliers, standardized z-scores and
box-plot were checked. Five cases were detected which exceeded the absolute value of 3.29 (Tabachnick
& Fidell, 2013). Box-plot were also examined. There were a few points that fall away from the box,
which was ignored. For multivariate outliers, Mahalanobis distance (D?) was calculated for each case.
Out of 137, nine cases were detected as multivariate outliers with the critical value of 39.252 (df = 16,
p =.001). After omitting these cases, the analysis was performed again. Secondly, univariate normality
was also checked. Kolmogorov-Smirnov and Shapiro-Wilk test results were found significant, which
was a sign of non-normal distribution. However, these tests cannot be considered as only indicators for
normality because of being very sensitive to sample size. Skewness and kurtosis values were also
checked, which were between -3 and +3. The visual inspection of histogram and Q-Q plots were also
observed, in which there was not any evidence for violation of normality. Thus, the univariate normality
of the data was assured by skewness and kurtosis values, histogram, and Q-Q plots. Lastly, the adequacy
of sample size was checked. According to Bentler and Chou (1987) and Bollen (1989), 5:1 or 10:1,
means five or 10 cases for each item was acceptable to perform CFA. The rule was met for 16 items
with 128 cases. To sum up, the preliminary analysis was proper for performing confirmatory factor
analysis. Upon the recommendation of Tabachnick and Fidell (2013), the maximum likelihood (ML)
was chosen as an estimation method for medium to large sample sizes and plausible assumptions. The
following fit indices were selected to assess the goodness-of-fit of the model: Chi-square/df,
comparative fit index (CFI), non-normed fit index (NNFI) or called as aka Tucker Lewis index (TLI),
root mean square error of approximation (RMSEA), and standardized root mean square residual
(SRMR) (Joreskog & Sorbom, 1993, Kline, 2011).
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The second-order CFA resulted a significant chi-square, y* (100, n = 128) = 217.83, p = .00, which
indicated an unacceptable model. However, according to Tabachnick and Fidel (2013), chi-square is
sensitive to sample size. Thus, other fit indices (x2/df = 2.18, CFI = .89, NNFI = .87, RMSEA = 0.10,
SRMR = .09) were examined. In the first run, the only fit index was x2/df which showed a good-fitting
model because of being under 3.0 (Hu & Bentler, 1999). CFI and NNFI values showed poor model
fitting, which should be greater than .95 for a good model fit, and at least .90 for a moderate model fit
(Tabachnick & Fidell, 2013; Joreskog & Sorbom, 1993; Kline, 2011). In addition, RMSEA value greater
than .10 indicates a poor-fitting model (Browne & Cudeck, 1993), which was at the limit in the model.
Thus, CFA was performed again to modify the model. Before performing the CFA, modification indices
were examined. Four error covariances (e2-g4, €5-¢7, €5-¢9, and €8-£9) were found highly relatively in
the program output. Before covarying, the same two experts from Computer Education and Instructional
Technology examined the relevant items. As in the previous CFA model, three error covariances were
under creation factor. Related items that were creating podcasts, posters, surveys, and presentations;
three of them were the same as in the previous model. As mentioned above, these items are Web 2.0
functionalities which allow the users to be a producer on the web. Thus, the experts allow then to covary
in the model. Other covariance was under trustworthiness factor. Item 1 “I can distinguish whether
information on the web is subjective or scientific.” and item 3 “I can distinguish whether information
on the web is trustworthy. The experts indicated that the words “scientific” and “trustworthy” might be
understood in a similar way, thus allowing them to covary as well.

Table 11.
The model fit indices used for confirmatory factor analysis

. Acceptable Fit
Model Fit Index Moderate Fit Good Fit

Sample Statistics  Decision  References*

22 ldf <3.00r <5.0 1.86 Acceptable 5
CFlI .90 - .95 .95-1.00 .92 Moderate  1,2,4
NNFI .90 -.95 .95-1.00 .90 Moderate  1,2,4
SRMR .05-.08 <.05 .08 Moderate 3,5
RMSEA .05 - .08 <.05 .08 Moderate 3,5
* References: *Tabachnick and Fidell (2013), 2Joreskog and Sérbom (1993), Browne and Cudeck (1993), *Kline (2011), °Hu

and Bentler (1999),

The results revealed a moderate fit model in the second run of confirmatory factor analysis. The fit
indices of the model were as follows: CFI = .92, NNFI = .90, SRMR = .08 and RMSEA = .08. Chi-
square was found significant despite of decreasing the value y? (96, n = 128) = 179.03, p = .00. Since
this value is sensitive to sample size (Tabachnick & Fidell 2007), other fit indices should be taken into
consideration. y2/df was found 1.86 which is an indicator of a moderate fitting model because of being
under 3.0 or 5.0 (Hu & Bentler, 1999). CFI and NNFI values also indicated a moderate model fit, which
were found between.90 and .95 (Tabachnick & Fidell, 2013; Jéreskog & Sérbom, 1993; Kline, 2011).
In addition, RMSEA and SRMR values ranging between .05 and .08 showed moderate fitting model,
which was found .08 in the study (Browne & Cudeck, 1993, Hu & Bentler, 1999). The model fit indices
which selected for the current study were presented in Table 11. The references for each fit index were
also indicated in the table.
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Figure 3. The factor structure of Internet literacy self-efficacy scale with standardized estimates

The proposed second-order factor model of Internet Literacy Self-Efficacy Scale was shown in Figure
3. The standardized factor loadings varied between .75 and .89 for trustworthiness factor, between .59
and .75 for creation factor, between .76 and .85 for technical knowledge factor, and between .56 and .79
for getting information factor. Thus, it can be concluded that all items had a significant contribution to
the proposed model since the cut-off point of the standardized estimates of the items was above .40
(Stevens, 2002).

Reliability (b)

For internal consistency, Cronbach alpha coefficients were examined for each factor, which was found
as .90 for trustworthiness factor (4-item), .80 for creation factor (6-item), .83 for technical knowledge
factor (3-item), and .71 (3-item) for getting information factor. The rule for acceptable reliability
coefficients is determined above .70 (Field, 2009; Kline, 1999). Thus, it can be concluded that subscales
had acceptable internal. The coefficients for each item are displayed in Table 12.
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Table 12.
Item-total statistics of factors (N = 128)
Scale Mean if Scale Variance if Corrected Item- Cronbach's Alpha ifCronbach's Alpha

Item Deleted  Item Deleted  Total Correlation Item Deleted of Factors
i3 15.36 18.44 .75 .90
. i5 15.35 17.24 .87 .85
Trustworthiness 4,5 15 33 17.58 80 88 91
i16 15.44 18.04 75 .89
Creation i4 21.22 44.74 .68 a7
i14 21.11 46.32 .60 .79
i19 21.06 47.40 .63 .78 82
i12 21.05 48.80 .50 .81 '
i15 20.10 48.44 .60 .79
i7 21.44 49.22 .51 .81
Technical !8 8.90 10.75 .69 .82
Knowledge !17 8.55 10.96 74 g7 .85
i6 8.61 9.96 74 g7
Getting ?10 8.80 7.42 .65 .50
Information !18 9.45 8.36 .46 .73 72
19 7.80 7.62 .53 .65

Interpretation of Internet Literacy Self-Efficacy Scale (ILSEF) Scores

The Internet Literacy Self-Efficacy Scale (ILSEF) consists of 16 items. A 7-point Likert-type grading
scale [Extremely Confident (7)->Not at all confident (1)] was used on the scale. As seen in Table 13,
the scale proposed four dimensions: creation (6-item), getting information (3-item), trustworthiness (4-
item), and technical knowledge (3-item). Therefore, possible scores for each dimension ranging as
follows: between 6 and 42 for creation; between 3 and 21 for getting information; between 4 and 28 for
trustworthiness; and between 3 and 21 for technical knowledge. For the whole Internet self-efficacy
scale, it ranges from 16 to 112.

Table 13.

The dimensions and items of Internet literacy self-efficacy scale
Dimensions Number of items Items
Creation 6 i11,i2,i16,i12, i5, i9
Getting Information 3 i7,18,i15
Trustworthiness 4 i13,1i1, 10, i3
Technical Knowledge 3 i4, i6, i14

While evaluating the ILSEF scores, the evaluation was made according to both the scores from the
subscales and the total score of the scale. This means that besides the dimensions of the scale, the total
score related to Internet self-efficacy can be obtained on the scale as well. If the pre-service teachers’
scores from the subscales are high, their self-efficacy beliefs in the relevant dimensions are also high.
Likewise, a high total score indicates that pre-service teachers’ Internet literacy self-efficacy beliefs are
high.

DISCUSSION AND CONCLUSION

The purpose of this study was to develop a valid and reliable scale measuring pre-service teachers’
Internet literacy self-efficacy beliefs. The development procedure started with a 19-item draft scale
reviewed by experts and students. A pilot study was conducted to determine the structure of the
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measurement tool through exploratory factor analysis (EFA). In addition, structural model validation
and construct validity (convergent and discriminant validity) were performed to decide the factor
structure of the scale. Then, confirmatory factor analysis was run for validation of the structural model
with a second sample. Lastly, internal consistency of the scores was examined for each factor to evaluate
the reliability of the scale.

EFA results showed that the Internet Literacy Self-Efficacy Scale (ILSEF) proposed a four-factor
structure with 16 items: trustworthiness (4-item), creation (6-item), technical knowledge (3-item), and
getting information (3-item). While these four factors explained 65.40% of the total variance, factor 1,
2, 3, and 4 accounted for 37.82, 13.86, 7.24, and 6.48 of the total variances, respectively. The results of
CFA demonstrated a moderate fitting model by checking the following fit indices: ¥2/df, CFI, NNFI,
SRMR, and RMSEA. Cronbach alpha coefficients were examined for each factor, which was found as
.91 for trustworthiness factor, .82 for creation factor, .85 for technical knowledge, and .72 for getting
information factor. Being greater than .70, these values were acceptable (Nunally, 1978). To sum up,
the results of the study showed that the scores obtained from the developed scale Internet Literacy Self-
Efficacy (ILSEF) are valid and reliable for assessing pre-service teachers’ Internet literacy self-efficacy.

The ILSEF was developed based on three dimensions of Internet literacy which are access,
understanding, and creation (Livingstone et al., 2005). Accordingly, getting information and technical
knowledge factors were related to the access dimension. To be Internet literate, the users should improve
their skills in searching for information on the web. Using search engines effectively may be considered
as a basic level of these skills, while using an online library database and academic reference programs
are more advanced levels of them. Another skill in access dimension would be the ability to solve
hardware and software Internet access problems for effectively reaching the desired information on the
web. Thus, high scores obtained from the factors of getting information and technical knowledge on the
scale mean that students have high self-efficacy beliefs in solving Internet access problems and
searching for information on the web effectively. Trustworthiness factor is associated with the
understanding dimension. There is lots of free information on the web. Although the users have abilities
in searching for information, it is also essential that an Internet literate person is able to distinguish
trustworthy information. This means that students with high scores from this factor have high self-
efficacy beliefs in evaluating whether the information obtained on the web is trustworthy. The last
dimension of Internet literacy is creation. It is one of the important functionalities of Web 2.0
technologies that allow the users to create their own content, which is also considered as creation factor
on the scale. High scores obtained from this factor mean that students' self-efficacy beliefs in becoming
a producer on the web are also high. As a result, the high total score of the students from the scale means
that the Internet literacy self-efficacy beliefs are high in terms of all the dimensions mentioned.

In many studies, self-efficacy has been found as one of the potential factors that could affect technology
use in the educational environment (Aypay et al., 2012; Oskay, 2011; Moran et. al., 2010; Teo, 2009;
Tsai & Tsai, 2003). In most of these studies, Computer Self-Efficacy Scale (CSEA) (Compeau &
Higgins, 1995) was used to measure self-efficacy beliefs. More specifically, this scale was included in
technology acceptance models because of being a one-factor structure. Apart from the CSEA, the other
instruments such as Online Technologies Self-Efficacy Scale (OTSES) (Miltiadou & Yu, 2000),
Internet Self-Efficacy (ISE) (Eastin & LaRose, 2000), Web Users Self-Efficacy Scale (WUSE) (Eachus
& Cassidy, 2006), Use of Internet Self-Efficacy Beliefs Scale for Educational Purposes (Sahin, 2009)
and Internet Self-Efficacy Research (ISS) (Kao & Tsai, 2009) were also examined in the literature.
However, none of these have met the needs in terms of measuring Internet literacy self-efficacy beliefs
as they include only a few recent web functionalities. Moreover, the most important point is that all of
the above-mentioned instruments were for general users or their focus groups were not the students from
the faculty of education. Therefore, it was necessary to develop a scale that would provide a
comprehensive perspective and up-to-date web functionalities for prospective teachers. In that regard,
the present study will help fill this gap in the literature by developing a valid and reliable Internet
Literacy Self-Efficacy Scale (ILSEF) for pre-service teachers (see Appendix1).
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The developed scale ILSEF proposed a four-structure model: trustworthiness, creation, technical
knowledge, and getting information. Since web technologies change rapidly, different factors should be
added to the scale in future studies. Although the scores obtained on the scale were valid and reliable,
there were some limitations related to the study. Firstly, the convenience sampling method was used for
data collection. This method has some advantages such as being easy or less expensive to carry out, but
it is not sufficient to identify target populations (Bornstein, Jager, & Putnick, 2013). In other words, the
generalizability of the results was negatively affected. Moreover, to increase external validity, the
instrument should be assessed with different populations. Thus, for further studies, data might be
collected from different universities in different regions of Turkey.
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APPENDIX 1

Internet Literacy Self-Efficacy Scale for Pre-service Teachers (in English)

Internet Literacy Self-Efficacy Scale for Pre-service Teachers

E
o
2
= g 5
[ c =}
Please use the 1 — 7 scale provided (“Not at all confident” to “Extremely E g E
confident ) to rate how much you feel confident about being able to the given 8 15 S
statements. = © S
5 2 5
2 2 @
oY e I es
1 | I can distinguish whether information on the web is subjective or scientific.
2 | | can create videos on the web (e.g. GoAnimate, Powtoon, etc.).
3 | | can distinguish whether information on the web is trustworthy.
4 | 1 can solve software-related Internet access problems.
5 | I can create podcasts.
6 | | can solve other Internet access problems.
7 | 1 can use Google search techniques.
8 | I can use online library databases.
9 | I can create blogs.
10 | | can distinguish trustworthy web sites.
11 | | can create posters or concept maps (e.g. Bubbl.us, Easel.ly, etc.).
12 | | can create presentations on the web (e.g. Prezzi, Slides, etc.).
13 I can distinguish whether the source of information on the web is scientific
or not.
14 | | can solve hardware-related Internet access problems.
15 | I can use academic reference programs (e.g. Mendeley, Evernote, etc.).
16 | | can create surveys (e.g. SurveyMonkey, Obsurvey, GoogleForms, etc.).
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TURKCE GENISLETILMIS OZET

Web teknolojileri yeni islevler kazandikga, bu teknolojileri kullanma becerilerini gelistirme gerekliligi
de artmistir. Bu nedenle, Internet okuryazarligi, daha genis anlamda medya okuryazarliginin énemi
giinden giline 6nem kazanmaktadir. Kuskusuz teknolojideki bu hizli degisim egitim sistemini de
etkilemektedir. Angele’nin (2010) belirttigi gibi yeni medya teknolojilerin bilgi kaynagina olan erigimi
arttirmasiyla 6gretmen ve 6grenciler i¢in yeni 6grenme ortamlari olusturmus, boylece egitimde teknoloji
entegrasyonu bir ihtiyag¢ haline gelmistir (Young, 2015).

Son zamanlarda teknoloji kullaniminin 6grenmeye ve 6gretmeye olan etkisi ve hangi degiskenlerin bu
etkiyi yordadig1r onemli bir arastirma konusudur (Teo & Koh, 2010). Bu anlamda, Sosyal Bilissel
Kuramin anahtar degiskenlerinden olan 6zyeterligin bir¢ok teknoloji kabul ¢aligmasinda 6nemli bir
degisken olarak ele alindig1 goriilmiistiir (Aypay, Celik, Aypay, & Sever, 2012; Moran, Hawkes, &
Gayar, 2010; Teo, 2009; Wong, Teo, & Russo, 2012; Venkatesh & Davis, 1996; Vankatesh, Morris,
Davis, & Davis, 2003). Bdylece, bir¢ok farkli teknoloji kullanimi i¢in 6zyeterlik inanglarii 6lgme
ihtiyact duyulmustur. Bilgisayar kullanim 6zyeterligi, web kullanim &zyeterligi, Internet kullanim
Ozyeterligi bunlardan birkag1 olarak sayilabilir.

Bu calismada amaglanan ogretmen adaylarinin Internet okuryazarhik ozyeterlik inanglarinm
degerlendirilmesi i¢in gelistirilen Likert tipi bir dlgegin gecerlik ve giivenirlik caligmasini yapmaktir.
Veriler, Tiirkiye'deki bir devlet {iniversitesindeki egitim fakiiltesinin 8 farkli boliimiinden ve tiim siif
diizeylerinden toplanmistir. 174 ve 150 ogretmen adayindan olusan iki farkli c¢alisma grubu
kullanilmagtr.

Olgegin gelistirilme siireci ilk olarak internet okuryazarlig: iizerine kapsamli bir literatiir taramastyla
baslanmistir. Buna gore, arastirmaci tarafindan 27 maddelik bir basglangic madde havuzu
olusturulmustur. Icerik uzmanlar tarafindan incelenmis ve ayrica olasi yanit hatalarim kontrol etmek
icin Ogrencilerle biligsel goriismeler yapilmistir. Uzmanlardan ve 6grencilerden alinan geribildirimler
ile gerekli degisiklikler yapilmis, 19 maddeden olusan bir dlgekle veri toplamaya ¢ikilmastir.

Veri toplamadan Once ilgili liniversite i¢in Uygulamali Etik Aragtirma Merkezi'nden etik onay
alimmugtir. Veriler 2017-2018 guiz déneminde ve 2018-2019 bahar ddneminde toplanmigtir. Arastirmact,
dlgek teknolojik kabiliyeti 8lgtiigii i¢in anket formlarim elden dagitmustir. Olgegin i¢ gegerligini negatif
yonde etkilemesinin 6niine ge¢mek i¢in ¢evrimigi anketler tercih edilmemistir. Anketin tamamlanmasi
yaklasik 10 dakika siirmiistiir. Ogrenciler ¢aligmaya goniillii olarak katilmis ve yanitlarmin gizliligi
hakkinda bilgilendirilmislerdir.

Ogrencilere dagitilan anket iki ana boliimden olusmaktadir. Ik boliim gelistirilen olgek iken,
demografik bilgiler (cinsiyet, yas, egitim yili, boliim ve genel not ortalamasi) anketin ikinci boliimiinden
toplanmistir. Bu bolim ayn1 zamanda teknoloji kullanimiyla ilgili baz1 sorular1 da icermektedir. Bu
sorular soyledir: Lisans programlarinda alinan ders sayis1, giinliik Internet kullanimi, derslerde BIT
kullamm diizeyi ve ddevdeki dgrencilerin BIT kullamim diizeyi. Betimsel analiz sikliklar, yiizdeler,
ortalamalar ve standart sapmalar ile sunulmustur.

Internet Okuryazarligi Ozyeterlik Olgeginin giivenirlik ve gegerlik ¢aligmalari icin cesitli istatistiksel
analizler yapilmustir. Ilk olarak dlgegin faktor yapisim kesfetmek igin Agimlayici Faktor Analizi (AFA)
calistirilmistir. Bu analizde Oblimin rotasyonlu Principal Axis Factoring (PAF) ekstraksiyon yontemi
kullanildi. Ikinci olarak &lgegin faktdr yapisini dogrulamak igin Dogrulayici Faktor Analizi (DFA)
yapilmistir. Daha sonra, 6l¢egin yap1 gecerliligi yakinsak gegerlik ve ayirict gegerlik olmak iizere iki
yontemle de kontrol edilmistir. Son olarak, 6lgegin giivenirlik analizleri farkli iki 6rneklem kullanilarak
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test edilmistir. SPSS 20.0 agimlayici faktor analizi ve betimsel analiz i¢in kullanilirken, dogrulayici
faktor analizi AMOS 20.0 yazilimi kullanilarak yapilmistir.

Istatistiksel analizlere baslamadan 6nce, verilerde herhangi bir kayip veri ya da yanlis veri girisimi olup
olmadig1 incelenmek iizere taranmistir. Ayrica ¢alismada kullanilan 6rneklem sayisinin AFA ve DFA
gergeklestirebilmek icin yeterli olup olmadigi da ¢esitli analizlerle test edilmistir. Sonug olarak
orneklemin AFA ve DFA calistirmak i¢in uygun oldugu tespit edilmistir.

Agimlayici faktor analizi ilk ¢aligtirildigi zaman bes faktorlii bir yap1 olusmustur. Ancak bu yapida bazi
maddelerin yiik degerlerinin .30’un altinda kaldigi, bazilarinin birden fazla faktére yiik verdigi
goriilmiistlir. Uygun olmayan ii¢ maddenin dl¢ekten ¢ikarilmasiyla analiz 16 maddeyle tekrarlanmis ve
4 faktorlii bir yapi elde edilmistir. Bu 16 maddeli dort faktorlii yap: dlgegin toplam varyansin %65,40° 11
aciklamaktadir. Her bir faktdriin modele olan katkisi ayr1 ayri incelendiginde ise Giivenilirlik olarak
isimlendirilen birinci faktor toplam varyansin %37,82’sini; ikinci faktér olan Olusturma %13,86°s1n1,
Teknik Bilgi olan liglincii faktor %7.24 iinili ve dordiincii faktor olan Bilgi Edinme ise toplam varyansin
%6.48'ini agikladig1 goriilmiistiir. Olgegin faktor sayisi scree plot ve Kaiser’in dzdegerleri disinda,
paralel analiz yapilarak da tespit edilmeye calisilmistir. Paralel analiz sonuclar1 scree plot ve eigen
degerleri sonuglarindan farkli olarak iki faktorlii bir yapt modeli sunmustur. Faktor yapisini netlestirmek
icin alternatif modeller sunularak yapisal model gecerlilik test edilmistir. Tek faktorlii, iki faktorli, dort
faktorli (iliskili), dort faktorlii (iliskisiz) ve en son olarak dort faktorlii (iliskili ve modifikasyonlu)
model olmak tizere bes farkli model sunulmustur. Bunlarin arasinda besinci modelin AFA sonucunun
onerdigi dort-faktorlii (iligkili ve modifikasyonlu) modelin en iyi uyum indeksi gosterdigi goriilmiistir.
Ayrica Olcekteki maddelerin 6nerilen modeldeki dort faktorii ne 6lgiide yansittigini tespit etmek igin
yap1 gecerligi test edilmistir (Yurdugiil & Sirakaya, 2013). Bunun i¢in yakinsak gecerlik ve ayirt edici
gegerlik yontemleri kullanilmistir. Analiz sonuglarma gore gelistirilen olgegin yapr gegerliginde
herhangi bir problem olmadigi goriilmiistiir. Biitiin bu analizler 6l¢egin 16 maddeli dort faktorlii bir
yapiy1 destekledigini ortaya koymustur.

Internet Okuryazarhg Oz-Yeterlik Olgeginin dort faktdrlii ¢oziim modelini dogrulamak igin ikinci
orneklem kullanilarak ikinci mertebe dogrulayici faktor analizi (DFA) yapilmistir (Arbuckle & Wothke,
1999). DFA analize uygunlugu 6n analizlerle tespit edilmistir. Modelin uyumunu degerlendirmek igin,
x2/df, karsilagtirmali uyum indeksi (CFI), normlagtirilmamis uyum indeksi (NNFI) veya Tucker Lewis
indeksi (TLI), kok ortalama kare yaklasik hatasi (RMSEA) ve standardize edilmis kok ortalama kare
hatas1 (SRMR) (Joreskog & Sorbom, 1993, Kline, 2011) rapor edilmistir. Buna gore, model veri
uyumunun orta diizeyde oldugunu goriilmiigtiir. Bunun disinda, 6l¢egin standartlagtirilmis faktor
yiikleri .56 ile .85 arasinda bulunmustur. Maddelerin standartlastirilmig tahminlerinin kesme noktasi
0.40'm Tizerinde oldugu diisiiniiliirse tim maddelerin Onerilen modele 6nemli bir katki sagladig
sonucuna varilabilir (Stevens, 2002). Ayrica her bir faktor igin i¢ tutarlilik giivenirlik katsayilari
hesaplanmigtir. Guvenilirlik, Olusturma, Teknik Bilgi ve Bilgi Alma faktorlerinin Cronbach alfa
katsayilar1 sirasiyla .91, .82, .85 ve .72'dir. Kabul edilebilir giivenilirlik katsayilar1 i¢in kural .70
olduguna gore dlgegin giivenilir oldugu anlagilmistir (Field, 2009; Kline, 1999).

Ozetle, yapilan bu calismada Internet Okuryazarhigi Ozyeterlik Olgeginden elde edilen puanlarin
ogretmen adaylarmin Internet okuryazarhigi 6zyeterliklerinin degerlendirilmesinde gegerli ve giivenilir
bir yapida oldugu ortaya konmustur. ILSEF puanlan degerlendirilirken degerlendirme hem alt
Olgeklerden alinan puanlarla hem de Odlgegin toplam puanina gore yapilmistir. Yani, dgretmen
adaylarinin alt 6l¢eklerden aldiklar1 puanlar yiiksekse, ilgili boyutlardaki 6z-yeterlik inanglar1 da
yiiksektir. Benzer sekilde, dlgekten alinan toplam puanin yiiksek olmasi dgretmen adaylarinin internet
okuryazarlig1 6z-yeterlik inanglarinin yiiksek oldugunu gdstermektedir.
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EK1

Ogretmen Adaylan I¢in internet Okuryazarhg Ozyeterlik Olcegi (Tiirkce)

Ogretmen Adaylar Igin Internet Okuryazarligi Ozyeterlik Olgegi

Verilen ifadeleri yapabilme konusunda kendinize ne kadar giivendiginizi

1 (Kendime Hig¢ Glvenmiyorum) — 7 (Kendime Cok Giliveniyorum) arasinda

derecelendiriniz.

(1) Kendime Hig Glivenmiyorum

2
®)

(4) Ne Giiveniyorum Ne Glivenmiyorum

(©)
(6)

(7) Kendime Cok Gliveniyorum

1 | Web sitelerinde bilimsel bilgiyle yanl bilgiyi ayirt edebilirim.
2 | Web iizerinden video olusturabilirim (Ornek: GoAnimate, Powtoon...vb.).
3 | Web sitelerindeki bilginin giivenilir olup olmadiginin ayrimini yapabilirim.
4 | Yazilimsal internet erisim problemlerini ¢dzebilirim (Ornek: Ag ayarlari,
baglant1 hizinin yavaglamast...vb.).
5 | Podcast olusturabilirim (Internette yaymnlamak amaciyla ses ve video
dosyalar1 olusturma).
6 | internet’i kullanirken olusan diger problemleri ¢6zebilirim (Ornek: Flash
Player yiikleme, virusli sayfalara yonlendirme...vb. ile ilgili problemler).
7 | Google arama tekniklerini etkili kullanabilirim (ve-veya baglaglarini
kullanma, sdzciigii tirnak icine alma...vb.).
8 | Web iizerinden kiitiiphane veri tabanlarini etkili kullanabilirim.
9 | Blog olusturabilirim (Kendi olugturdugum Web giinliigii sayfasina yazma).
10 | Guvenilir web sitelerini ayirt edebilirim.
11 | Poster, kavram haritas: olusturabilirim (Ornek: Bubbl.us, Easel.ly...vb.).
12 | Web iizerinden sunum hazirlayabilirim (Ornek: Prezzi, Slides...vb.).
13 | Web sitelerindeki bilginin bilimsel kaynaktan olup olmadigini ayirt
edebilirim.
14 | Donanimsal Internet erisim problemlerini ¢dzebilirim (Ornek: Modem,
kablo...vb. ile ilgili problemler.).
15 | Akademik referans ve not alma bilisim araclarini kullanabilirim (Ornek:
Mendeley, EverNote...vb.).
16 | Anket hazirlayabilirim (Ornek: SurveyMonkey, Obsurvey,

GoogleForms...vh.).
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