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Abstract

This study examines the associations of internet information literacy with two
variables: (1) the ability to work with technical aspects of the internet (internet
skill),and (2) attitudes about the need for qualitative necessities in the development
of e-services. A hierarchical regressions software analyzes data from a national
sample of 2134 internet users. In this paper; internet literacy is considered as a
literacy which has two-dimensional aspects including information literacy and
skill literacy. In an articulation as this, many of the capabilities associated with the
internet such as technical, critical, analytical, and structural factors are studied.
In addition, abilities that lead users to make distinctions between useful, safe
and healthy data and fake, hateful and unhealthy data are taken into account.
The analysis shows that the internet information literacy is positively related to
internet skills. Itis also shown that more internet information literacy leads to more
demands for e-services’ qualitative necessities (in the eight indicators of cheapness,
availability, usability, quickness, security, integrity, reliability, and transparency).
Furthermore, some sociodemographic characteristics (i.e. age, gender, education,
income, and place of residence) are explicitly associated with internet skills.
Strategy suggestions are concluded for policy making in the respective fields.
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Introduction

With emphasis on the distinction between internet information literacy
and internet skills, the purpose of this study is to assess the associations
between these two separate literacies and examine the role of internet
information literacy in the demands on e-service development.

Theoretically, the popularization of internet literacy can result in
more capabilities to benefit public from the virtual space. But, decreasing
the notion of literacy to skill-based capacities neglects the importance
of the interpretive, formative, and unadventurous perceptions of
information, contents, processes, and interactions on the internet. The
distinction between internet information literacy (which is related to
information, contents, processes, and communications) and internet
skill literacy (which refers to a person’s potential ability to work with
tools and technologies) is a way to offset unilateral approaches to
internet literacy.

The difference between internet information literacy and internet
skill was ambiguous in earlier studies (Aufderheide, 1993; Livingstone,
2004; Banta & Mzumara, 2004; Bukingham, 2007; Farmer & Henri,
2008; Potter, 2010), but in recent studies this significant distinction
becomes more prominent (van Deursen & van Dijk, 2011; Julien, 2014;
Kim & Yang, 2016).

In addition to the vital importance of internet information literacy
and its difference from internet skills, the relation between these two
kinds ofliteracy isimportantas well. Furthermore, ifinternetinformation
literacy is about critical and effective understanding (Bukingham, 2007)
and evaluating of the internet (Banta & Mzumara, 2004), so is the effect
of internet information literacy development on public demands for
enhancing qualitative necessities of e-service is in question.

This paper begins with an inspection of the discussions on internet
literacy, internet information literacy, and internet skills literacy reviews
prior studies and research hypotheses. Then, the study analyzes the
internet information literacy in relation to internet skills and attitudes
about the e-service development.

Internet (information/skill) literacy: Definitions and Classifications

Many definitions of internet literacy and related literacies, such as ICT,
digital, or cyber literacy have been conferred. One of the most extensive
definitions (Julien, 2014) identifies internet literacy as knowledge,
skills, and behaviors that are widely applied in the application of digital
devices. The definition takes into account three different and essential
characteristics of internet literacy. In his definition, knowledge refers to
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information, skills refer to the potentials for working with devices, and
behavior is about the actual operations.

Also, there are many other definitions around the concept of “ability”.
All of such definitions agree with each other in terms of capabilities
in the form of abilities such as the ability to access, ability to assess,
ability to investigate, ability to create, ability to understand, or ability to
produce. Farmer and Henri (2008) referred to other abilities, including
the ability to find, manage, use, and assess. Their seven-dimension
classification has divided internet literacy to tool literacy, resource
literacy, social structural literacy, research literacy, publishing literacy,
emergent technology literacy, and critical literacy. Buckingham (2006)
also added to this list of abilities, critical and creative ability, including
the ability to read critically, creative production, and critical perception,
and Banta and Mzumara (2004) have focused on the knowledge of the
evaluation and interpretation of internet literacy.

Although in all these definitions and classifications, internet
literacy means both the knowledge for understanding something and
skills for doing them, but it was van Deursen and van Dijk (2011) who
conceptualized two components of internet information literacy and
skills. Internet skills refer essentially to the collection of essential skills
expected to use online technologies and internet literacy is related to
the ability to sift through information to realize genuine requirements
by searching, collecting, recognizing and assessing content (Kim & Yang,
2016). van Deursen and van Dijk (2011) divided internet skills into
four categories: operational, formal, information and strategic. Then,
they integrated these four categories into a group including formal and
operational skills and a content-related group including information
and strategic skills.

Maybe the last definition presented by PC Encyclopedia (2016)
is closer to today’s reality of internet literacy which defines it as the
knowledge necessary to take advantage of the digital age. To take the
advantage of the digital age, both knowledge and skills are necessary.
In a general sense, the advantage here means a position regarding the
development, effects and social relations bound in technology.

The education or training of both internet information literacy and
skill is not limited to academia, but the international community is the
target of these types of literacy. As scholars mentioned, the scope of these
types of literacy are both the ability to work with technologies and tools
and, the development of analytical and critical understanding about
the issues like security, privacy, rights, property, etc. Acquisti, John, and
Loewenstein’s (2013) survey in the field of behavioral economics, as an
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example, has proved that people leave their privacy rights to gain a small
short-term benefit. Such a warning, shows the needs for learning internet
information literacy alongside expanding and updating internet skills.
As mentioned, while in the early studies on internet literacy
(Livingstone, 2004; Banta & Mzumara, 2004; Bukingham, 2007; Farmer
& Henri, 2008) the difference between internet information literacy
and internet skills was unclear, in recent studies this distinction has
become clearer (van Deursen & van Dijk, 2011; Julien, 2014; Kim &
Yang, 2016). Focus on the concept of advantage in the definition of PC
Encyclopedia (2016) can explain the recent efforts to emphasize the
distinction between internet information literacy and internet skills.
The old readings of internet literacy, suggest critical perspectives about
the role of people in expanding their skills in the course of developing
the advantages of fundamental financial organizations which benefits
from the internet ability and skills of people in the form of social
networks and platforms. Such a situation suggests that internet skills
without internet information literacy can jeopardize the advantages
of the people. In fact, in contrast to early viewpoints, as Hinrichsen
and Coombs (2014) mentioned, internet literacy reveal complexity,
variation, and disputation. So, we need to return to Internet information
literacy and internet skill as a new field of domination and submission.
With the distinction between internet information literacy and
internetskillliteracy, Kimand Yang(2016) found thatinternetinformation
literacy and not internet skills literacy is related to civic engagement. It
shows internet information literacy or internet literacy in short, is more
related to critical and analytical thinking required for civic engagement
as a social-political knowledge-based activity. Also, it is proved people
with higher level of internet information literacy and not internet skills,
have an effective control over their personal information online (Park et
al,, 2011). Here again, we can see the importance of internet information
literacy as a requirement for the critical understanding of issues like
privacy and rights which are directly related to individuals advantages.
Due to the new critical importance of internet information literacy
and its different areas of effect, is there the correlation between internet
information literacy and internet skills? Also, is internet information
literacy effective on individuals’ attitudes on the requirements for
internet service provision? In other words, does internet information
literacy associated with public demand for the development of the
quality requirements of e-services as a civic engagement?
Using these definitions and classifications of internet information
literacy and internet skills, this article examines whether internet
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information literacy is related to internet skills and general demand and
attitudes about enhancing the quality of e-services.

Hypotheses

This study examines the effect of internet information literacy on internet
skills and attitudes about the e-services quality development criteria. The
effect of sociodemographic characteristics are also taken into account.
Three hypotheses were developed regarding these three sets of data.

At macro level, the function of knowledge, has a specific literacy
impact on the related skill and attitude. Studies (Hargittai, 2004; Kwak,
1999; Neuman, 1991) considered the different impacts of literacy to
analyze the individual skill.

Hypothesis 1 (H1): Internet information literacy will be positively
associated with the level of internet skills.

In addition, based on Bennett (2008), and Flanagan and Levine
(2010), the promotion of internet information literacy will be effective
in encouraging engaged people. More engagement is expected to lead to
higher quality of online services.

Hypothesis 2 (H2): Users with higher level of internet information literacy
are more likely to have positive attitudes about developing e-services
qualitative necessities than those with lower level of literacy.

The differences in sociodemographic status may be associated with
internetskills. Many studies designated the role of the sociodemographic
and socioeconomic situation to generate several levels of internet skills
(for example see Hargittai, 2002, 2004; DiMaggio et al., 2001; Loges &
Jung, 2001; Castells, 1996).

Hypothesis 3 (H3): There are meaningful associations between the socio-
demographic situation of users and their internet knowledge.
Hypothesis 3a (H3a): Age is positively associated with the level of
internet knowledge.
Hypothesis 3b (H3b): Gender (male: higher) is directly associated
with the level of internet knowledge.
Hypothesis 3¢ (H3c): Educational level is negatively associated with
the level of internet knowledge.
Hypothesis 3d (H3d): Income is positively associated with the level
of internet knowledge.
Hypothesis 3e (H3e): Place of residence (big cities: higher) is also
positively associated with the level of internet knowledge.
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Methodology

Sample and procedures

This study examines a national sample of 2134 adult internet users
(aged 15 and above) in May 2015. The sample is selected from all 31
provinces in Iran and the random cluster sampling was used to ensure
the demographic characteristics are not different from those of the
national internet user population. The survey participants in all clusters
were selected randomly. Table 1 presents the descriptive statistics of the
sociodemographic characteristics of the respondents in comparison to
that of the national internet users produced by the National Internet
Development Management Center (NIDMC) 2013.

Table 1. Sociodemographic characteristics of participants

CRPC 2015 N=2134 NIDMC 2013 N=57m

M SD M SD

Gender 1.63 1.74 1.66 1.75
Education 2.71 1.68 2.68 1.68
Age 2.12 1.74 2.13 1.78

Note: CRPC: Cyberspace Research Policy Center. NIDMC: National Internet
Development Management Center. For gender, female was coded as 1 and
male as 2. Education and age in CRPC survey were measured in 8 categories/ age
groups. We recoded both of them to 3 categories to match NIDMC poll 2013.

The mean level of gender and age was slightly lower and the mean
level of education was somewhat higher in CRPC survey sample. The time
dissimilation between the CRPC survey and NIDMC poll may have been
caused by these differences. These differences should be considered
when making generalizations about the results.

The administration of the survey took place between March 01 and
May 23, 2015. The process was conducted by the Cyberspace Research
Policy Center (CRPC) at the University of Tehran. The survey was signed
by a group of trained researchers who asked participants and filled the
printed version of questionnaires. All data analyses were conducted using
the Statistical Package for the Social Sciences Version 23. The analysis
conducted by presenting mean and standard deviation as descriptive data
of overall grades of variables. Then a series of hierarchical regressions
tested the hypotheses. Age, gender, education, income, and place of
residence located in the first block, internet information literacy in the
second block. Internet skills and e-services necessities were examined as
dependent variables.
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Measurements

Internet information literacy. The questionnaire asked the respondents
to self-assess their internet information literacy on a 5-point rated Likert
scale (1=very low, 5=very high). The five part questions related to internet
information literacy were designed according to the variables used by van
Deursen & van Dijk (2011). The following four criteria were used: content
familiarity, interaction (with/ through the internet) familiarity, technical
familiarity, and security and privacy policy and law familiarity.

Internet skills. The level of internet skills were measured based on
Schumacher and Martin (2001), Ford and Chen (2000), van Deursen and
van Dijk (2011) criteria. The 5-point rated Likert scale was used here
again. The participants ranked their skills in eleven areas: registering
and completing online forms, searching and finding intended URLs,
connecting to the internet and online platforms, conducting online
transactions, using general and administrative online software, setting
up and managing online communication tools like social networks,
installing internet software, installing internet hardware, applying
hard and/or soft security settings, applying privacy settings on online
devices, platforms, and software, and launching a website.

E-services necessities. Based on Santos (2003), Cristobal, Flavian
and Guinaliu (2007), and Papadomichelaki & Mentzas (2012), there was
also a group of 8 criteria to examine the attitudes of participants about
the necessity of developing e-services. These variables were measured
on a 5-point rated Likert scale (1= Not necessary, 5= High necessary).
The following criteria were used cheapness, availability, usability,
quickness, security, integrity, reliability, and transparency.

Sociodemographic characteristics. This study also aimed to examine
the potential effects of sociodemographic characteristics on internet
skills as they have traditionally been considered influential skills. Five
sociodemographic variables (age, gender, education, income, and place
of residence) were examined.

Results

Identifying the overall trends

Table 2 shows the different levels of knowledge on four areas of internet
information literacy. The overall result of internet information literacy
from the average data in these four areas show a moderate level of internet
information literacy (M=3.13, SD= 1.9). Specifically, the results show a
significant user familiarity with online content (M=3.59, SD=1.34). The users
were also familiar with interaction with or through the internet (M= 3.37, SD
= 1.34). In fact, 51.6% of users gained high or very high on this issue.
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Table 2. Descriptive statistics of internet information literacy

Internet information literacy N Min. Max. M SD
Content familiarity 2134 1 5 359 134
Interaction (with/ through the
Internet) Familiarity 2134 1 > 3.37 134
Technical familiarity 2134 1 5 3.10 1.30
Security and privacy policy and 2134 1 5 257 110

law Familiarity

The technical familiarity (M=3.10, SD=1.30), and familiarity with
security and privacy policy and law (M=2.57, SD=1.10) are two areas
with low levels of ranking. Just 19.1% of users show a high or very high
familiarity with issues of security and privacy policy and law.

Table 3 shows the different levels of skills on the eleven areas. The
overall average of inputted data for these areas show a moderate level
of user skill (M=3.15, SD=1.11), relatively higher than the overall level of
internetinformation literacy. In particular, these results show significant
user skill on registering and completing online forms (M=3.65,SD=1.32),
searching and finding intended URLs (M=3.56, SD=1.35), connecting to
the internet and online platforms (M=3.37, SD=1.22), conducting online
transactions (M=3.33, SD=1.30), using general and administrative
online software (M=3.30, SD=1.37), setting up and managing online
communication tools like social networks (M=3.20, SD=1.42), and
installing internet software (M=3.16, SD=1.29).

Table 3. Descriptive statistics of internet skills

Internet skills M SD
Registering and completing online forms 3.65 1.32
Searching and finding intended URLs 3.56 1.35
Connecting to the internet and online platforms 3.37 1.22
Conducting online transactions 3.33 1.30
Using general and administrative online software 3.30 1.37
Setting up and managing online communication tools 3.20 1.42
Installing internet software 3.16 1.29
Installing internet hardware 2.76 1.23
Applying the hard and/or soft security settings 2.71 1.25
Applying privacy settings on online devices 2.66 1.27
Launching a website 2.64 1.31

Note: For all variables N = 2134, Min.=1, and Max.=5.
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Users showed the minimum skill levels in four areas of hardware,
security, privacy, and programming issues. Installing internet hardware
(M=2.76,SD=1.23), applying hard and/or soft security settings (M=2.71,
SD=1.25), applying privacy settings on online devices, platforms,
and software (M=2.66, SD=1.27), and launching a website (M=2.64,
SD=1.31) showed significant lower skill levels in users. The high or very
high skilled users in these four issues were respectively 28.2%, 17.1%,
15.8%, and 17%.

Table 4 shows the attitudes about eight criteria on e-services
necessities. The overall average of inputted data for these eleven
areas show a relatively significant positive attitude about e-services
necessities (M=4.42, SD=0.85). The participants show a positive view
on the qualitative criteria of online services which are the development
requirements of e-services at a national level.

Table 4. Descriptive statistics of e-services necessities

E-service necessities N Min Max M SD

Reliability 2134 1 5 461 0.76
Quickness 2134 1 5 459 0.75
Security 2134 1 5 459 0.78
Transparency 2134 1 5 458 0.75
Usability 2134 1 5 452 0.75
Availability 2134 1 5 445 0.83
Cheapness 2134 1 5 429 094
Integrity 2134 1 5 380 1.23

Hierarchical regression analysis

Internet skills

To understand the effects of internet information literacy and
sociodemographic characteristics on internet skills, we conducted
regressions. Table 5 shows the result of this analysis.

To examine Hypothesis 1 (the positive associations between internet
information literacy and the level of internet skills), the average of
overall items of internet skill were analyzed. As expected, there is a
significant relationship between the respondents’ internet information
literacy and the level of internet skills. The participants’ technical
familiarity (f=0.34), interaction with/ through internet familiarity
(B=0.26), and security and privacy policy and law familiarity (=0.24)
were the strongest predictors of their internet skills. The participants’
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content familiarity (f=0.11) showed some statistical significance too. So
the level of internet information literacy increased as the participants’

level of internet information literacy increased.

Table 5. Hierarchical regression analysis of internet skill

Internet skills

B P

Sociodemographic Characteristics

Age -0.12  -0.13

Gender 0.07 0.09

Education 0.23  0.27

Income -0.01 -0.02

Place of residence 0.01 0.03
Internet information literacy

Technical familiarity 0.34 0.46

Content familiarity 0.11  0.20

Interaction with/ through internet familiarity 0.26  0.39

Security and privacy policy and law familiarity 0.24 0.42

Note.Regression coefficients are standardized. Cell entries are final-entry ordinary
leastsquares (OLS) standardized coefficients. Multi-collinearity was checked.

Some sociodemographic characteristics were related to the
participants’ level of internet skills. The level of participants’ education
(B=0.23) was positively related to their level of internet skills. Age also
showed some statistical significance in relation to internet skills. The
direction of the coefficients of age and income were negative, indicating
age (B=-0.12) and income (B=-0.01) decreased the participants’
internet skills, but the effect of income seems unimportant.

Itseemsthattheinternetinformationliteracyandnotsociodemographic
characteristics have significant effects on the participants’ levels of
internet skills. The participants’ technical familiarity, interaction with/
through internet familiarity, and security and privacy policy and law
familiarity also mattered in relation to their internet skills.

E-services necessities

The second set of analyses focused on the relationship between internet
information literacy and attitudes about the necessities of e-services
development. Table 6 shows the results.
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To examine Hypothesis 2 (the positive associations between internet
information literacy and attitudes about the necessities of e-services
development), we conducted regressions for each variable of the nine
e-services necessities. In four internet information literacy areas,
technical familiarity was the only significant area in relation to integrity
(B=0.27) indicating technical familiarity increased the participants’
view about the necessity of integrity in e-services development. Content
familiarity was also significant in relation to usability (f=0.21), integrity
(B=0.22), and transparency ($=0.28).

Interaction with/ through internet familiarity had the most
powerful and meaningful influence on the participants’ attitudes about
all e-services necessities. It was significant in relation to cheapness
(B=0.23), availability (=0.28), usability (=0.13), quickness (=0.32),
security (B=0.35), integrity (=0.15), reliability ($=0.34), and
transparency ($=0.15).

Security and privacy policy and law familiarity also had a meaningful
effect on e-services necessities. However, the effects were less significant
tothatofinteraction with/throughinternetfamiliarity criterion. Security
and privacy policy and law familiarity was significant in relation to
cheapness ($=0.11), availability (=0.14), usability (=0.13), quickness
(B=0.28), security (=0.26), integrity (=0.20), reliability ($=0.29), and
transparency ([3=0.24).

Sociodemographic categories also had a partial influence on
participants’ attitudes about all e-services necessities. Most of all,
education was a significant factor in relation to usability ($=0.21),
quickness ([3=0.28), security (f=0.49), integrity (B=0.32), reliability
(B=0.29), and transparency (3=0.30). Age also showed some statistical
significance. It was significant in relation to security ($=0.13), reliability
(B=0.13), and transparency ($=0.17). Gender was only significant in
relation to availability (f=-0.15). The study also shows women believed
in the importance of availability on e-services development more than
men. Income was also significant in relation to cheapness (f=-0.15) and
quickness (=-0.14).

The study also indicates income decreased the participants’ attitudes
regarding both the cheapness and quickness of online services. The place
of residence only had influence on integrity ($=0.14). It means people in
larger cities relied on the importance of the integrity of online services.

Hypotheses
Hypothesis 1 (H1): That internet information literacy is positively
associated with the level of internet skills- was supported. All kinds of
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internet information literacy appeared as a significant contributor to
the level of internet skills in participants.

Hypothesis 2 (HZ2): That users with higher level of internet
information literacy are more likely to have a positive attitude about
the need to develop e-services qualitative necessities than those with
lower level of Internet information literacy was partially supported.
Two categories of internet information literacy (interaction with/
through internet familiarity and security and privacy policy and law
familiarity) were significantly related to all e-services categories. Also,
two other categories (technical familiarity and content familiarity) were
significantly related to some e-services categories.

Hypothesis 3 (H3): There are significant associations between the
socio-demographic status of users and their internet knowledge was
only supported for H3c.

Hypothesis 3a (H3a): That age is positively associated with the
level of internet knowledge was not supported. Age was negatively
related to the level of internet skills.

Hypothesis 3b (H3b): That gender (male: higher) is positively
associated with the level of internet knowledge was not supported.
Gender was negatively related to the level of internet skills.
Hypothesis 3c (H3c): That education is negatively associated with
the level of internet knowledge - was supported. The level of
education of participants was positively and significantly related
to their internet skills.

Hypothesis 3d (H3d): That income is positively associated with
the level of internet knowledge was not supported. The level of
income of participants showed no statistical significance.
Hypothesis 3e (H3e): That place of residence (big cities: higher) is
positively associated with the level of internet knowledge was not
supported. The place of residence did not appear as a significant
contributor to the level of internet skills.

Discussion
In this study, our aim was to assess the associations of internet
information literacy with internet skills and the attitudes about
e-services necessities. The particular concern was on participants’ level
of literacy and skills. We applied the definitions of internet information
literacy and internet skills derived from multiple research directions
and arranged them in a particular order.

The results show overall level of user skill was relatively higher than
the overall level of internet information literacy. In the subject of internet
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information literacy, content familiarity was the most significant aspect
of internet information literacy. This means people are more familiarity
with online information than other issues. In contrast, the overall level
of security and privacy policy and law familiarity was at the lowest point.
Security and privacy issues play a significant role related to users’ rights
and benefits. The low level of literacy in this area is one of the important
challenges of internet development. Users’ literacy on interactions and
technical issues related to online processes is only a little bit higher than
security and privacy policy and law.

The participants internet skills showed a better situation compared
to their literacy levels. It means users were more engaged with these
skills. Maybe it is because users find experimental knowledge more
practical and tangible. The level of internet information literacy varied
from registering and completing online forms with the highest level of
skill to launching a website at its lowest level. The change in the level of
skills from the higher level in general skills to the lower level for more
professional skills was predictable.

The findings supported the hypotheses that derived from literature
on internet information literacy and earlier empirical studies. The
findings supported the hypothesized relationship between internet
information literacy, internet skills, and attitudes about e-services
development. Although content familiarity showed a fragile statistical
significance, all other three aspects of internet information literacy
had a powerful significant effect on the participants’ levels of internet
skills. Although hypothesis 2 was partially supported and some aspects
of internet information literacy had only effect on some e-services
necessities, the overall effect is significant. Thus, the main thesis was
robust, showing the internet information literacy is a predictor of their
internet skills and their attitudes about the development in e-services
necessities.

The results shed light on the value of a multilevel model that derives
from the thesis. Each level of predictors, (a) internet information literacy,
(b) internet skills, and (c) socio-demographics were significant.

Conclusion

Theresultsofthestudiescarried outforthisarticlestrengthenthefindings
that internet information literacy can be considered as a different kind
of literacy versus that of internet skills. Most of the studies presented in
this paper have assumed internet information literacy is just about skill-
based abilities. Our emphasis here was a theoretical distinction between
these two separate types of literacy. While internet skills refer to working
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with online tools, the internet information literacy is about the meaning
and purpose of those tools. Both of these skills are necessary to stay on
the right track on the internet. Although our study showed significant
similarities between them, equating them is a strategic mistake. In fact,
public policies which work on internet information literacy make some
strategic defects without paying attention to their differences.

The study also shows that internet information literacy is associated
with attitudes and demands on qualitative necessities for developing
e-services. The importance of this issue refers to the new meaning of
internet information literacy which can be defined as the users’ ability
to pursue their advantages more than anything else. E-services are one
of the most important areas of advantage conflicts between the public,
the government, and institutions. The referent of such advantage is
the added value resulting from people; data; processes; and things.
The study proves internet information literacy is associated with the
demands for e-services enhancement. It means the higher level of
internet information literacy leads to higher level of demands for better
quality of e-services.

Internetinformation literacy can be seen as a key factor for the public
to pursue their advantages in the realm of virtual space, and at the same
time, it plays a central role for governments to develop and enhance their
online services. Supporting both internet information literacy and skills
will lead to more efficiency and effectiveness as internet information
literacy and internet skills respectively refer to doing the right things
(effectiveness) and doing things right (efficiency).
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