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Although the digital divide on physical access to the Internet in developing countries is
closing with respect to developed countries, a new gap on the social usage of the
Internet is opening. This study focuses on Ecuador for the purpose of (a) determining
the level of access to Internet use of the younger sector of the population (high school
students) and (b) understanding to what extent sociodemographic factors determine
Internet access and its use. This study uses a random sample (3,754 individuals),
stratified by provinces, which is representative of high school students in Ecuador. The
results show that the influence of sociodemographic factors are higher with regard to the
physical access to the Internet, and this influence decreases with regard to more complex
levels of Internet usage (i.e., the data show that a high sociofamilial status does not
guarantee access to more complex Internet usage levels; however, a low status is a risk
factor).
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The presence of the Internet is increasingly evident in social relations, economic transactions,
and production processes in Ecuador (Lopez, Callejo, & Cajiao, 2014). The increased activity on the
Internet is a reflection of the activities and economic, social, and cultural relations offline, including
inequalities (Witte & Mannon, 2010; Zillien & Hargittai, 2009). In this sense, the appropriation of
technology by the citizens will be a factor for social inclusion (Haddon, 2000; van Deursen, van Dijk, & ten
Klooster, 2015). Arguments about the Internet affecting social inclusion are reflected in the digital-divide
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discourse. Digital-divide-related research often takes one or more types of Internet access and
investigates how these access types relate to sociodemographic variables.

In this regard, in developing countries such as Ecuador, although there have been notable
advances in the access to equipment needed for accessing the Internet, the situation is still far from other
more developed areas of the world (see Table 1). For example, according to the Network Readiness Index
(NRI; Bilbao-Osorio, Dutta, & Lanvin, 2014), Ecuador is ranked 82nd among 144 countries that make up
the report. The NRI is an index of four dimensions: (a) environment (political/regulatory and innovation
environment and business), (b) the preparation of the environment (skills, infrastructure, and
affordability), (c) the use of the environment (individual, business, and government), and (d) the impact
on the environment (economic and social). This report recognized the effort that many countries in the
region of Latin America and the Caribbean are undertaking to develop and update their ICT infrastructure.
However, although the distances in infrastructure, policies, and regulations between this area of the world
and more developed areas are reduced, there are still difficulties that widen a new digital divide on the
use of ICT between countries that are achieving positive economic and social impacts and those without
(Bilbao-Osorio et al., 2014). This type of report, among others (e.g., ICT Development Index [IDI]; ITU,
2014) shows macroeconomic and social information through key informants and indirect data, which have
political utility. However, there are few studies at the national/international level with representative
samples that explore such aspects.

The study presented in this article took place and was developed in Ecuador. As shown in Table 1,
even though the percentage of people who use the Internet daily is very similar to the European Union
(28)" average, the proportion of Internet access quality is much lower. It is obvious that the gap in frequency
of Internet use with regard to developed countries is closing. However, the type of use given to the Internet
by the population as well as the literacy required to exploit the medium intelligently is unknown.

Table 1. Indicators of Access and Internet Use in Ecuador Versus the European Union (28).*

Ecuador European Union (28)*
Households with at least one laptop/desktop 27.5% 68%?
Households with Internet access 28.3% 79%
Households with broadband Internet access 24.9% 76%
People who use Internet at least once a day 64% 62%
People ages 16 to 24 using Internet 64.9% 84%"
Digital illiteracy 20% 1%¢

Source: National Survey of Employment, Unemployment and Underemployment (ENEMDU; 2010-13);
EUROSTAT, 2015.
aData from 2010. PDaily use. “Data from 2015.

This study focuses on the population of high school students, ages 16 to 18 years, living in
Ecuador. This group is the age group that usually uses the Internet more frequently, and they are the
human resources for the country’s future development. However, their ability to access the Internet in
other levels other than the mere frequency of use is unknown. These other levels for Internet access are
what research on the digital divide have defined as the second level (type and ability to use the Internet;
Hargittai, 2002; Witte & Mannon, 2010; Zillien & Hargittai, 2009) and third level of Internet access

: (28) refers to the total number of countries comprising the European Union in 2015.
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(intelligent use of the Internet; van Deursen & Helsper, 2015). In this sense, the first objective of this
research is to determine the capacity of high school students in Ecuador to access and use the Internet
intelligently.

Also, as mentioned at the beginning of this introduction, research on the digital divide has been
dedicated to relating the different types of access to sociodemographic variables. Recent studies have
shown that the relationship between sociodemographic variables and different types of Internet access is
complex and not clear on how the sociodemographic factors relate to Internet access and use. In this
sense, these studies have shown that personal preferences and needs reflected by the sociocultural and
economic backgrounds often predict Internet use (Yu, Ellison, McCammon, & Langa, 2015).

Also, we must add the idea that access to the Internet means more than physical access and how
often it is used. Recent studies demonstrate a relative influence of sociodemographic factors on the
different levels of access and Internet use (e.g., van Deursen & van Dijk, 2015).

Considering this background, in this study, the following objectives were also proposed: (a) to
determine the level of access and Internet usage for the younger sector of the population (high school
students) and (b) to understand the influence of sociodemographic factors on the different levels of
Internet access.

Literature Review

Digital Exclusion

The penetration of technology in society, social life, and the transformation of productive and
economic processes threaten a social stratification that makes people with high social status occupy a
privileged position on social and personal progress (Weber, 1978). According to Kuttan and Peters (2003),
access to the (Internet) technology potentially affects the equality of social, educational, political, and
economic opportunities. Recent studies have shown that the increased use of the Internet within society is
reflected in the social, economic, and cultural relations of the off-line world, including inequalities
(Hargittai & Hinnant, 2008; van Deursen & van Dijk, 2014; van Dijk, 2006). Empirical studies on the
benefits of Internet use are being conducted in many societies, and although they often lack a strong
conceptual base, they are providing results that show a direct relationship between intensive and
extensive use of the Internet and economic social, institutional, political, and educational benefits (van
Deursen & Helsper, 2015). They have also clearly shown that the relationship between Internet use and
benefits is quite complex depending on the skills and many other sociodemographic aspects as well as
personal (e.g., Chadwick, 2013; Robinson, 2009), cultural (e.g., Brundidge & Rice, 2009; Hindman,
2008), and structural (e.g., Bilbao-Osorio et al., 2014) factors.

This circumstance makes timely the conducting of in-depth studies that show the influence of
sociodemographic aspects in obtaining benefits from Internet use. In this sense, this study focuses on
high school (secondary school) students (16-18 years of age), given that in the near future they will be
the workforce of this country.
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Digital Divide Levels

The term digital divide has a North-American origin, dating from the 1990s, and it was used for
the first time in an official publication written by the National Telecommunications and Information
Administration (NTIA; see Gunkel, 2003). In the first reports about its state (Compaine, 2001; Servon,
2008), the term digital divide was identified with the material/physical access to ICTs, using as
independent variables factors such as race, gender, age, economic situation, level of education, type of
household, and geographic location.

As the presence of computers and the Internet increased in developed countries, the term started
to evolve, and more complex conceptualizations were developed, including a set of indicators of Internet
access (Livingstone & Helsper, 2007; Riggins & Dewan, 2005; Selwyn, 2004; van Deursen & van Dijk,
2011; van Dijk, 2006, 2012; Warschauer, 2002, 2004). As a result, three successive levels of digital
divide have been differentiated.

The first level focuses on the differences in access of the individuals to the infrastructure,
including factors such as autonomy and the continuity of access (Newhagen & Bucy, 2004; Selwyn, 2004;
van Dijk, 2006). Therefore, the first level has special relevance on the development of infrastructure and
the weaving of goods and services that are accessible by the population. In this study, on the one hand,
the physical access to the Internet, the number of devices, and the quality of the Internet signal were
taken into account, and on the other hand, the operative ability that includes the skills possessed by the
students to work with the Internet as well as the frequency of operational use were also deemed
important.

As access to Internet resources has been generally overcome by the citizens of developed
countries, the second level of division presents itself in the type of use and the abilities required for taking
advantage of the ICTs (Hargittai, 2002; Riggins & Dewan, 2005; Witte & Mannon, 2010; Zillien &
Hargittai, 2009). Studies on the second level of digital divide have contributed to a great number of
classifications of the types of activities that people conduct online and on the type of skills needed for this
(Blank & Groselj, 2014; Buckingham, 2007; Celot & Tornero, 2009; Hobbs, 2010; van Deursen & van Dijk,
2014). This study takes into account the knowledge possessed by the students for managing the
information found and circulated on the Internet as well as their dominance of the languages of
expression, creation, and production of content.

The third level of digital divide refers to the use of the Internet to obtain some type of benefit,
and it goes beyond the mere use of the Internet. The current conceptualizations on the digital divide
results are insufficient for finding that the reasons why two individuals who have the same degree of
digital autonomy and literacy can obtain very different benefits when using the Internet. In this sense, the
development of a theoretical framework that is well cemented and that brings to light the relationship
between different uses of the Internet and its benefits has been suggested (Blank & Groselj, 2014;
Dornaleteche, Buitrago, & Moreno, 2015; van Deursen & Helsper, 2015). Even though this topic is not
analyzed in depth in this study, it does takes into account how students use the Internet by the students
when conducting academic tasks. Therefore, this study tries to understand the academic usefulness of the
Internet for high school students.

Therefore, and according to the first objective of this study, the first research question is:
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RQ1: What is the capacity of high school students in Ecuador to access the Internet at the following
levels: physical access (PA), operational ability (OA), operational use (OU), informational knowledge
(IK), knowledge of language (KL), expressive use (EU), and academic achievement (AA)?

Sociodemographic Determinism in the Access to Internet Use

The study of sociodemographic determinism has been one of the most studied aspects in
research studies on the digital divide. Barzilai-Nahon (2006), after performing a rigorous literature review
on digital-divide research, showed that the direct influence of demographic factors—socioeconomic status,
gender, age, education—was the most studied topic.

The sociodemographic factors are usually interpreted as factors of social status, which are usually
associated with the capacity of physical access to the technology. In this sense, van Dijk (2012) proposed
a cyclical and causal model on the appropriation of technology. In this model, the high social status of the
citizen is a factor that facilitates the physical access to new media (van Deursen & van Dijk, 2015). Some
studies have shown the direct association among socioeconomic status and frequency of use of the
Internet. For example, Cheong (2007) examined the digital divide in the use of the Internet at home and
at work in Singapore, finding that individuals with the highest income and educational level had a higher
probability of using the Internet as well as a higher frequency of doing so. In a study of Canadian citizens,
Haight, Quan-Haase, and Corbett (2014) showed that citizens with a higher social status—income,
educational level, among others—had a greater degree of Internet activity and participated with greater
frequency in social networks.

However, the relationship between socioeconomic status and potential uses of the Internet is not
always direct. It now appears that sociocultural and economic factors, reflecting the attitudes and needs of
individuals, predict the type of Internet use.

For example, Kolodinsky, Hogarth, and Hilgert (2004) and Hogarth, Kolodinsky, and Gabor
(2008) analyzed the use of online banking by American consumers. Their findings revealed that
socioeconomic and demographic factors such as income, education, gender, and age affected not only the
adoption of online banking applications but also their original intent for its adoption. Similar results have
been provided by Zhang, Wang, and Kolodinsky (2010) with respect to the use of the Internet for
information searching, identifying sociodemographic factors such as salary, educational level, and age as
the main factors that influence the probability of using the Internet to search for information.

Also, numerous empirical studies show not only the influence of the sociodemographic factors on
the frequency of use of the new media but also their relationship with the attitude toward new
technologies. For example, Dixon et al. (2014) identified the attitudes as a determinant factor of Internet
use, relating it to gender. More specifically, they concluded that women used the Internet to a lesser
degree than men did due to the nostalgia they felt toward paper books. Harambam, Aupers, and Houtman
(2013) identified the influence of what the people feel and think about technology.

Furthermore, with respect to more complex Internet applications, studies have shown that the
sociocultural and economic status has little influence. For example, the study by Milioni, Doudaki, and
Demertzis (2014), performed in Cyprus, showed an inverse digital divide. More specifically, they found
that the most less favored community—less salary, less educational level, and women—after being
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educated to compensate for their social disadvantage, used the Internet more frequently as a medium of
expression, association, and learning than more favored communities.

Also, regarding the influence of sociodemographic factors on the different levels of Internet
access, a recent study by van Deursen and van Dijk (2015), through a structural analysis, showed that
such factors mainly influenced physical access. Also, the most advanced levels of Internet use were
influenced by cultural aspects associated with digital literacy.

Therefore, given these previous studies, this study assumes that the sociodemographic status of
the student’s families in Ecuador determine, to varying degrees, their capacity to access Internet. The
sociodemographic factors mainly affect physical access and operational use of the Internet, whereas its

effect on the more advanced levels is scarce (see Figure 1).

Therefore, with this background, the following questions are proposed to answer the rest of the
objectives of this study:

RQ2: To what extent do sociodemographic factors influence Internet access levels?

To answer RQ2 the following hypotheses are proposed:

H1: The sociodemographic variables have a greater influence on the physical and operational access
to the Internet than on more advance levels, such as IK, KL, EU, and AA.

H2: It is more likely for men to have a high level of access to Internet use (PA, OA, OU, IK, KL, EU,
and AA) than women.

H3: It is more likely that students whose parents have a university degree have a high level of access
to Internet use (PA, OA, OU, IK, KL, EU, and AA) than those whose parents do not.

H4: It is more likely that students whose monthly family income is high (=2$1,200) have a high level
of access to Internet use (PA, OA, OU, IK, KL, EU, and AA), compared with those whose income
is lower.

H5: It is more likely that students with fewer family members at home (<4) have a high level of

access to Internet use (PA, OA, OU, IK, KL, EU, and AA), compared with those who live with more
family members (=5).

H6: It is more likely that students who study and work have a high level of access to Internet use
(PA, OA, OU, IK, KL, EU, and AA), than those who only devote themselves to study.

Figure 1 illustrates the scheme of the investigation.
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Figure 1. Research scheme.

Method

Sampling

The population for this study consisted of 856,909 high school students from public, private,
rural, and urban educational centers in Ecuador (Ministry of Education, 2014). To determine the total size
of the sample needed, an infinite population assumption was used, with Z = 2.57, resulting from a 99%
degree of confidence with £2.1% used as the margin of error. To select the subjects for the study, a
proportional and stratified sampling was conducted on the country’s 24 provinces.

For the sampling, the following formula was used: n; = n * (P;/ P), where i = number of
provinces, n = size of the sample, n; = size of the sample from strata / (province); P; = population of
province i; P = the population of those age 16 to 18 years.

Table 2 illustrates the sample size for each of the provinces and the total (3,754 subjects).

Once the sample size was determined for each of the 24 provinces, a simple random sampling
was applied so that each individual from the sample had the same probability of begin chosen during the
sampling process.

Table 2 shows the characteristics of the sample according to strata (province). Regarding gender,
1,786 (47.6%) were male and 1,952 (52%) were female, with the remainder being NS/NC. Regarding the
ethnic groups, there was a predominance of mestizos (78%), the least represented racial group was
Montubios (3%), and all the other racial groups did not exceed 6.5%—White (6.5%), indigenous (6%),
and NS/NC (2%).
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Table 2. Sample Size per Province.

Provinces Population Proportional ratio Sampling
i i Pi Fp = Pi/P ni
1 Azuay 38,349 0.044 168
2 Bolivar 10,044 0.011 44
3 Cafiar 15,750 0.018 69
4 Carchi 10,728 0.012 47
5 Chimborazo 31,272 0.036 137
6 Cotopaxi 27,848 0.032 122
7 El Oro 66,425 0.077 291
8 Esmeraldas 38,349 0.044 168
9 Galapagos 9,587 0.011 42
10 Guayas 183,069 0.213 802
11 Imbabura 23,968 0.027 105
12 Loja 29,218 0.034 128
13 Los Rios 41,088 0.047 180
14 Manabi 85,599 0.099 375
15 Morona Santiago 8,674 0.010 38
16 Napo 4,794 0.005 21
17 Orellana 4,794 0.005 21
18 Pastaza 5,250 0.006 23
19 Pichincha 143,351 0.167 628
20 Santa Elena 19,631 0.022 86
21 Santo Domingo de los Tsachilas 26,251 0.030 115
22 Sucumbios 14,381 0.016 63
23 Tungurahua 13,239 0.015 58
24 Zamora Chinchipe 5,250 0.006 23
Total 856,909 N = 3,754

Measurements and Data Analysis

To answer the RQ1, seven constructs were made with the aim of measuring the seven types of
access to Internet use (e.g., Blank & Groselj, 2014; Buckingham, 2007; Celot & Turner, 2009; Hobbs,
2010; van Deursen & van Dijk, 2014). To measure each construct, an ordinal Likert scale with values from
1 to 4 was used. Each construct corresponded to one of the three access levels to Internet use. The first
level referred to physical access (DiMaggio & Hargittai, 2001; Warschauer, 2004) and the capacity for
operational Internet use: operational ability (Van Deursen, van Dijk & Peters, 2012) and operational use
(e.g., Mossberger, Tolbert, & Stansbury, 2003).

The second level referred to literacy of users regarding Internet as a means of communication,
information, and expression, for which three constructs were made: (a) informational knowledge
(Mossberger et al., 2003; Warschauer, 2004); (b) knowledge of language (e.g., Schradie, 2011); and (c)
expressive use (e.g., Schradie, 2011). The third level referred to the academic achievement (e.g., Blank &
Groselj, 2014; Dornaleteche et al, 2015; Torres-Diaz et al., 2016; van Deursen & Helsper, 2015),
obtained by the students through the use of Internet resources to accomplish their academic activities.
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For the validation of the constructs, the following properties were analyzed (see Appendix 1).

Dimensionality. First, it was found that the indicators—variables—that composed each construct
were unidimensional. A principal component analysis was performed for each construct, and the Kaiser
(1960) criteria was applied, meaning that a value greater than one was only given to the first component.
Another important detail was that the first component should explain most of the variance. The analysis
results showed that the value of the first component was >1, whereas the value of the second component
was <1, except for the OA scale (value = 1.67) and the OU scale (value = 1.01). Also, the percentage of
variance explained by the first factor on all scales was superior to 50%, with the exception of OA
(46.41%) and IK (47.35%).

Reliability. Measures the consistency of the indicators forming the construct (i.e., to what extent
the indicators were measuring the same object). To achieve this, Cronbach’s alpha and composite
reliability (CR; Werts et al., 1974) were calculated, and it was found that all values were above the
recommended (>.70) with the exception of PA (a = .62; CR = .54) , possibly due to the small number of
indicators that composed it.

Convergent validity. Measures the extent to which the indicators reflect the construct (i.e., they
measure what they are supposed to measure). To do this, the following variables were used: (a) the
average variance extracted (AVE), with the minimum recommended value of .50, and (b) the load factor
indicator, with the recommendation that the variance of each indicator exceed .5. Regarding the load
factor, all indicators of each construct exceeded .50, except the indicator “receive and make calls on cell”
(.48). In contrast, AVE was moderate in same constructs such as OA (.41), KL (.40), PA (.30), and IK
(.46).

In Appendix 1, the descriptive results of each of the variables considered in each construct as
well as the properties of each of the constructs used in the study are shown. Each construct is identified
with a type of Internet access.

To answer RQ2, to identify the influence of sociodemographic factors on the different types of
access to Internet use, logistic regression (LR) was used. The dependent variables were the seven types
of access. Each of these variables become dummy variables, the lowest values being Q3 = 0, and equal or
superior to Q3 = 1 values. The independent variables used were gender (male and female), monthly
family income (reference quartiles: No income, <$300, $300-$1,199, and >$1,200), the main activity
(only studies and studies work), educational level of father/mother (no schooling, primary, secondary, and
university), number of family members at home (quartiles refer to four and more than four), ethnic group
(Mestizo, White, Aboriginal, Montubio and Afro-Ecuadorian), and region (Costa, Sierra, Oriente, and
Galapagos).

Results

Regarding RQ1, Table 3 and Figure 2 show the descriptive results for each Internet access type.
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Table 3. Descriptive Results of the Constructs.

Valid Mean SD Median Minimum Maximum Quartiles
Q1 Q2 Q3
PA 3,622 6.47 1.90 7 3 10 5 7 8
OA 3,753 30.53 6.67 31 10 40 26 31 36
ou 2,606 20.33 4.89 21 7 28 17 21 24
1K 3,754 27.31 6.42 27 11 44 23 27 32
KL 3,754 10.89 2.67 11 4 16 9 11 13
EU 3,754 10.24 3.99 10 5 20 7 10 13
AA 3,754 17.49 6.36 17 8 32 12 17 22
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The results show median values above average for PA, OA, and OU. Also, unimodal distribution
was skewed to the left in the OA and OU constructs, so it could be said that students in Ecuador had
physical access and high capacity of operational Internet use. Regarding the IK and KL constructs, the
distribution was symmetrical, so it could be said that students had an average degree of informational
knowledge and the media language. Regarding the EU and AA constructs, median scores were below the
median value. Furthermore, the distribution was right-skewed unimodal, so we can say that high school
students in Ecuador had a low ability for expressive use and academic achievement of the Internet.

To answer RQ2, the results of the hypotheses analysis are presented below (see Table 4).

H1 is accepted. The sociodemographic variables have a greater influence on physical access, R?
(PA) = .14, and operational use of the Internet, R? (OA) = .09; R? (OU) = .11, than on more complex
levels, such as media/informational knowledge, R? (IK) = .01; knowledge of language, R?> (KL) = .04;
expressive use, R? (EU) = .02; and academic achievement, R? (AA) = .03 (see Figure 3).

H2 is partially accepted. Men are more likely than women to have a high level of OA, Exp(B) =
.72, p < .001; OU, Exp(B) = .71, p < .001; EU, Exp(B) = .68, p < .001; and AA, Exp(B) = .83, p < .05. It
is also more likely that women, Exp(B) = 1.31, p < .001, have a higher level of KL on the Internet than do
men.

H3 is partially accepted:

e It is more likely that students whose fathers/mothers have a university degree have a
high level of PA than those whose fathers/mothers have no education, Exp(B) = .10, p <
.001; with primary education, Exp(B) = .33, p < .001; or secondary education, Exp(B)
=62, p <.001.

e It is more likely that students whose fathers/mothers have a university degree have
higher level of OU than those whose fathers/mothers have primary education, Exp(B)
.34, p < .001, or secondary education, Exp(B) = .67, p < .01.

Q

e It is more likely that students whose fathers/mothers have a university degree have
higher IK level than those whose parents/mothers have primary education, Exp(B)
.72, p < .05.

Q

e It is more likely that students whose fathers/mothers have a university degree have a
higher level of KL than those whose fathers/mothers have a primary education degree,
Exp(B) = .63, p < .001, or secondary education degree, Exp(B) = .74, p < .01.

e It is more likely that students whose fathers/mothers have a university degree have a
higher level of AA than those whose fathers/mothers have no education, Exp(B) = .67, p
> .05; with primary studies, Exp(B) = .65, p < .001; or secondary education, Exp(B) =
.71, p < .001.

e On the contrary, it is more likely that those students whose fathers/mothers have a
secondary degree have a higher level of EU, Exp(B) = 1.23, p < .05, than those whose
fathers/mothers have university studies.
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In general, H4 is not accepted:

e It is more likely that students whose family income is high have a high level of PA to the
Internet than those without family income, Exp(B) = .60, p < .001. However, this is less
likely than those students with an average household income level ($300-$1,199),
Exp(B) = 2.16, p < .001.

e It is more likely that students whose family income is low (<$300), Exp(B) = 1.47, p <
.001, or intermediate ($300-$1,199), Exp(B) = 1.92, p < .001, have a higher level of
OA than those with higher household incomes (<$1,200).

e It is more likely that students whose family income is intermediate ($300-$1,199),
Exp(B) = 1.57, p < .001, have a higher level of OU than those with higher household
incomes (<$1,200).

e It is more likely that students whose family income is intermediate ($300-$1,199),
Exp(B) = 1.35, p < .01, have a higher level of KL than those with higher household
incomes (<£$1,200).

e It is more likely that students whose monthly family income is high (=2$1,200) have a
higher level of CU than those whose family income is lower.

e However, it is more likely that students whose family income is intermediate ($300-
$1,199), Exp(B) = 1.41, p < .01, have a higher level of AA than those with higher
household incomes (<$1,200).

H5 is relatively accepted since this probability is only significant for the OA, Exp(B) = 1.31,
p < .01, and OU, Exp(B) = 1.24, p < .05, that is, at the operational level.

H6 is relatively accepted since this probability is only significant for the OA, Exp(B) = 1.39,
p < .001, and OU, Exp(B) = 1.69, p < .001, that is, at the operational level.
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Table 4. Results of the Logistic Regression.

First level of access Second level of access Third level of access

PA OA ou IK KL EU AA
Constant .65 .61 41 1.12 .69 .56 .68
Gender (ref . Male )
Female .87 LT 2XK* L7 1RR* .97 1.31%%* 68X ** .83*
Number of family members at home (ref. 25 )
Up to 4 1.06 1.31%** 1.24%* 1.08 1.13 .93 1.11
Educational level of father/mother (ref. Higher
education)
Uneducated fathers/mothers 10 *k* .31 .56 .79 .57 .78 .67
Primary school education 33kxF .58 34xx* 72* LB3¥** 1.19 .65k **
High school education Nviada .79 .67%* .88 .74%* 1.23* Wakadle
Monthly family income (ref. $1,200 or more)
Any income B0 ** 91 .82 .87 .83 .82 1.16
Less than $300 1.20 1.47%%* 1.28 .84 1.19 .80%* 1.10
$300 to $1,199 2.16%** 1.92%** 1.57** .97 1.35%* .88 1.41**
Main activity (ref. Work and study)
Students only studies 1.19 1.39%%* 1.69%** 1.01 1.12 .85 .84
Region (ref. Galapagos)
Coast 1.10 .68 1.40 .92 .72 2.40 1.94
Sierra 1.15 .80 1.73%* 1.05 .76 2.27 2.69*
Orient .73 .63 .79 .45 2.17 1.32
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Ethnic group (ref. Afro-Ecuadorian)

Mestizo 1.05 2.03*** 1.18 1.11 1.46%* .76 .82
White 1.52 1.95%x* 1.67 1.32 1.84%* .85 77
Aboriginal .63 1.13 .95 .79 1.16 .81 .73
Montubio 1.21 1.55 1.61 .90 1.20 71 .72
Nagelkerke R? .14 .09 11 .01 .04 .02 .03
Chi-square 286.788*** 195.339*** 152.401%*x* 28.505% 88.932*** 46.825%** 66.267***

Note. Data shown as Exp(B). *p < .05; **p < .01; ***p < .001
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Discussion

This study was developed in Ecuador, a developing country in Latin America where in recent
years progress of Internet access infrastructure has occurred. Ecuador is in position 82 on the Network
Readiness Index (NRI: Bilbao-Osorio et al., 2014), in which 64% of the population has daily access to the
Internet even though the bandwidth is usually slow (>2 to <10 Mbit/s; ITU, 2014). Although the frequency
level of Internet use cannot confirm a significant gap when compared with more developed countries, a gap
in terms of infrastructure, affordability, households with access, and insight into the socioproductive
network persists (Bilbao-Osorio et al., 2014; ITU, 2014). Therefore, we believe that this physical access
to the Internet gap with developed countries affects other levels of the gap, such as the type of use,
literacy, and the benefits that citizens gain from use of the Internet in different spheres of life.

Regarding RQ1, this study, which was based on self-reporting by high school students, shows that
while the level in their ability to access equipment and operational use is high, they have a way to go to
reach an expressive use of and academic achievement due to the Internet. These results are similar to those
found in other studies conducted in more developed countries that show high levels of technical skill among
younger people but also detect gaps in critical and reflective skills (van Deursen & van Diepen, 2013).

Regarding RQZ2, this study shows that sociodemographic factors—family status—have an
influence, especially with regard to physical access and operational abilities, and it has little or no
influence regarding abilities/knowledge and more complex Internet practices (e.g., van Deursen & van
Dijk, 2015). It would seem that these findings refute the thesis that postulates that the influence of
socioeconomic status is stronger, as measured in relation to the level of Internet access (e.g., Hargittai &
Hinnant, 2008; van Dijk, 2006). However, it should be noted that the study is conducted in a context that
is still in the process of overcoming the first level of access to Internet use, so its social benefits are not
clearly evident.

Conclusions

In Ecuador, although the material and operational access divide is closing, new gaps are arising
regarding the capacity of students to harness the potential of technology in expressive and educational
spheres. This study focuses on a sector of the population—high school students—who will be the country’s
workforce in the near future. We used a large representative sample stratified by province. With the use
of descriptive statistics and multivariate analysis, the aim was to investigate the different levels of access
to Internet use and to understand to what extent sociodemographic factors are associated with the
capacity to obtain academic benefits from its use. In this sense, it was found that it was more likely that a
student whose father/mother had a university degree had a high capacity of physical access and
operational use. Therefore, a parent’s university degree was a factor associated with a high capacity of
operational access to the Internet. Also, with respect to expressive use, students whose parents were
university graduates were more likely to perform these activities on the Internet.

The level of household income had a relative influence on the capacity of access to Internet use,
although it was found that higher household incomes were not necessary for having a high capacity of
access to Internet use. It was more likely that students whose family income was intermediate
($300-%$1,199) had a higher capacity of access than students with higher household incomes ($<1,200)
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Therefore, the influence of family status on the capacity of Internet access in all its levels was
relative. That is, although it was relevant to live in a family with an average educational and economic
level, it did not guarantee that students were able to take advantage of the benefits that the Internet may
bring in different spheres of life.

Finally, it was found that the sociodemographic factors had greater influence on the most basic
levels—physical and operational—of access to Internet use than on more complex ones—informational
knowledge, language, and expressive and academic use. Therefore, although it is necessary to ensure
socioeducational status that allows for physical access to the Internet, policies also need to be set that
allow citizens to learn to use the Internet as a media of expression and an academic resource.

Limitations

The first limitation of the study is the use of self-administered questionnaires, where the
respondent expresses his or her opinion. However, while it is true that the use of observation is a more
reliable technique, its application in studies where the sample size is very large and very dispersed is
usually very expensive (van Deursen, van Dijk, & Peters, 2012).

Furthermore, although the structural factors (e.g., infrastructure, regulations, affordable prices
to access Internet services) are highly important, in-depth studies analyzing the capabilities of citizens are
recommended to make better use of the Internet ecosystem (van Deursen et al., 2015) that can be
beneficial to different spheres of their lifespans in different parts of the world.

The use of models such as the use and gratifications theory (Papacharissi, 2008; Roy, 2014) are
recommended, as they allow for associating different types of Internet use (van Deursen & van Dijk,
2014) with motivations, consequences, and media literacy in different cultures and regions of the world
(see, e.g., Brandtzaeg, Heim, & Karahasanovi¢, 2011).
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Appendix 1. Descriptive Results and Properties of Constructs.
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Validity Reliability Unidimensionality
Mean (SD) Load AVE Composite Cronbach Variance Eigenvalue Eigenvalue
factor reliability 1st factor 1st factor 2nd factor
Operative ability (OA)—Indicate your level of efficiency:
To receive and to make calls with a cellular phone 3.49 (.81) .48 41 .80 .86 46.41% 4.64 1.67
To decode written or verbal message with a cellular phone 3.23 (.95) .70
To create, to modify, to save contacts in a cellular phone 3.40 (.86) .70
To configure alarms, sounds, hour, and date in a cellular 3.49 (.83) .65
phone
To create contact groups in a cellular phone 2.70 (.09) .66
To compress and unzip files 2.69 (1.02) .66
To install and sync devices 2.79 (1.19) .77
To install and replace operating systems 2.95 (.99) .79
To edit photos, videos, sounds digitally 3.03 (.96) .66
To transfer information among computers 2.76 (1.04) .65
Operative use (OU)—What frequency is Internet used:
To use e-mail in Internet 3.20 (.88) .74 .58 .89 .86 56.85% 3.98 1.02
To use multimedia tools 3.34 (.80) .77
To navigate Web pages 3.41 (.79) .79
To download and print information from the Web 3.32 (.84) .79
To download diverse software 2.50 (1.01) .75
To configure security options for cellular phone. 2.66 (.98) .75
To do online applications 2.22 (1.07) .65

Informational knowledge (IK)—Indicate your level of
knowledge:
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National or international news agencies

Sources of information

Mass media sections

Mass media ideology and ownership

Access to scientific, valid and trustworthy information
Organize scientific information

Mass media to share scientific information

Financing of mass media

Regulation of contents of the information in mass media
Copyright regulations and protocols

Freeware licenses to work on the Internet (Creative
Commons)

Knowledge of languages (KL)—Indicate your level of
knowledge:

Audiovisual forms of expression (e.g., formats, sound,
angle, color, planes)

Written forms of expression (e.g., formats, angle, color,
planes)

Expression and oral communication

Organize information and content on the Internet

Expressive use (EU)—What frequency is Internet used:

To comment in blogs

To create blogs

To create articles in wikis

To create wikis

To upload videos on YouTube

2.40 (.83)
2.97 (.77)
2.75 (.81)
2.55 (.88)
2.44 (.86)
2.34 (.84)
2.37 (.84)
2.51 (.87)
2.37 (.83)
2.39 (.86)
2.21 (.91)

2.50 (.86)

2.73 (.81)

2.79 (.90)
2.87 (.84)

2.24 (.98)
2.10 (.98)
1.83 (.95)
1.81 (.95)

2.25 (1.08)

.62
.62
.67
.70
.73
.73
.72
.69
.71
.68
.64

.77

.82

.72
.79

.77
.84
.88
.87
.68

.46

.40

.54

.83

.72

.85

.88

.78

.86

47.35%

61.03%

66.10%

5.20

2.44

3.30

0.94

0.63

0.65
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Academic achievement (AA)—What frequency is
Internet used:

To organize academic or cultural courses/events
To work in teams, video, conference (e.g., Skype, Adobe
Connect)

To create academic contents in teams across wikis
To create academic contents in teams across blogs
To create multimedia presentation content

To perform academic work in teams

To coordinate online work in teams

To access reliable sources of information in teams

Physical access (PA)

Numbers of computers in household (from 1 to 4 [more
than 3])

Internet Access in household (from 1 [no access] to 4
(broadband])

Internet Access on cell phones (from 1 [no access] to 4
(broadband])

2.26 (1.01)
2.32 (1.03)

1.85 (.95)
1.96 (.96)
2.32 (1.04)
2.27 (1.03)
2.19 (1.04)
2.32(1.03)

2.17 (.78)

2.28 (.88)

2.02 (.84)

.74
.77

.79
.79
.74
.75
.75
.65

.74

.84

.68

.58

.30

.89

.54

.90

.62

61.21%

57.39%

4.89

1.72

0.79

0.77




