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Abstract 
The collateral effects of the Corona crisis have made more notorious how the digital divide is still 

impacting today’s society, especially how people from a disadvantaged position in the society are left 

out of the benefits the internet can offer. In this research, we have studied how the digital divide is 

still impacting on a developing country like Mexico.  

Digital divide studies have mostly focused on the understanding of this problem through the 

user’s characteristics. Previous works that have studied the influence of parents on the digital divide 

have not consistently addressed the effect of parent’s education on the activities that have the potential 

to bring benefits in different spheres of the user’s life. 

Thus, we investigated the inheritance parent’s education has on the digital divide for the users 

(the offspring of the parents). We examined the involvement of users into activities that have the 

potential to bring benefits to the Human and Social Capital. This means getting more knowledge 

(Human capital) and mobilizing resources among the user’s networks (Social Capital) through the 

type of activities users enroll online.  

We found that the parents’ education itself slightly and directly impacts the activities in which 

the offspring are partaking online. However, parents’ educational influence goes mostly through the 

ICT equipment, the user’s education, and the user’s internet skills. Moreover, the enrollment on these 

types of activities is predicted mostly by the user’s education and their internet skills, although the 

variety of ICT equipment was also a relevant factor determining how much users partake in such 

activities. 

As a result of these relationships between user’s characteristics and the influence that parent’s 

education has, offspring’s from less educated families are profiting less from the internet when they 

are compared with their peers in a more favored position in society. Beyond the user’s own 

characteristics, their parents had already influenced what their offspring can do online. 

The findings of this research can help to create policies and strategies that aim to close the 

digital divide. We suggest these initiatives should not only focus on bringing internet infrastructure 

across the country but also on educating parents about how the internet can benefit them and their 

offspring, for instance by informing to parents about the resources and activities available on the 

internet that can bring benefits into their human and social capital. Moreover, we remark the 

importance of ensuring that all the population has internet access at home and a suitable set of devices 

that facilitate the users to involve in a wider variety of activities. These resources, together with 

facilitating workshops that allow parents and children to develop internet skills would be a solid 

foundation for closing the digital divide. By implementing these types of initiatives, the effects of 

parents from challenged backgrounds would be eased, diminishing the negative influence that they 

have on how their offspring can benefit from the internet. 
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1. Introduction  
The inequalities of society have been translated into the online world; this is known as the digital 

divide. It consists mainly of differences in access to ICT equipment, internet skills, usage, and 

resulting in inequalities in the benefits people draw from the internet (Van Deursen and Helsper 

2018).  This deems attention, as the internet can serve as a tool for enhancing the user’s means. These 

means or assets that a person has available for its usage are known as capital (Bourdieu 2018), 

examples of capital are knowledge and social connections. People can increase their assets through 

the internet by doing activities that have the potential to enhance their capital, which Hargittai and 

Hinnant (2008) called Capital Enhancement Activities (CEA) (e.g., professional networking through 

LinkedIn). 

The digital divide is a broadly explored topic, but most of the studies had focused on the 

user’s characteristics as determinants of it. Common factors studied are user’s age, gender, education, 

economic level, residence type, internet skills, ICT equipment owned, etc. (Scheerder, van Deursen, 

and van Dijk 2017). There is still a gap in the literature about other factors influencing the digital 

divide, such as the social influence of others  (Helsper, 2017; Katz & Gonzalez, 2016b; A. Scheerder 

et al., 2017). An often-studied social determinant is the influence of parents on offspring’s 

development, for instance, parent’s education is a key determinant on the offspring’s health, school 

performance, and cognitive development (Currie and Moretti 2003; McLoyd 1998; Tinto 1975). That 

is why we consider parent’s education can be a factor that allows us to deepen the understanding of 

why some users enroll more in CEAs than others.  

The field of parental mediation has studied the influence of parents on children’s online 

behavior (Livingstone and Helsper 2008). However, the available findings do not provide a clear 

understanding of how parent’s education influence their offspring's internet usage, specifically 

concerning CEAs.  Moreover, available research has focused on studying offspring between the ages 

of 5 to 17 years. Since at this age the educational process is still under development and offspring are 

still following educational programs, the understanding of the influence of the user’s education on 

these findings is limited. Furthermore, findings suggest that user’s education can influence other 

factors as internet skills or the type of activities done online (van Deursen and van Dijk 2011). Thus, 

by controlling user’s education and internet skills, the unique contribution of parent’s education into 

CEAs can be understood more clearly.  

Beyond the previously mentioned gaps, there is a scarcity of research on the digital divide 

and parental mediation fields conducted in developing countries, where about 50% of the population 

is unconnected (International Telecommunication Union 2017). Most of the studies on these topics 

are conducted in developed countries where internet access reaches levels above 90% of usage among 

the population. Besides that, although a percentage of the population in developing countries are using 

the web, there is a large variation in the ICT equipment available there compared to the one in the 

developed world.  For instance, on the internet speed (Cable.co.uk 2019) or the variety of devices 

people have access to in both types of societies (Gutiérrez and Gamboa 2010). This is important to 

consider since having access to better equipment can lead the user to perform a higher range of 

activities on the internet (van Deursen and van Dijk 2019).  

In addition to the differences in ICT equipment, in developing countries the age in which 

children leave the house of their parents is higher than in developed countries (OECD 2016). This 

leaves young adults stocked in the house of their parents, thus attained to the ICT equipment that 
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parents provide to them. Thus, considering these gaps, in this study we examine to what extent 

parental education affects inequality in the way that their offspring’s utilize the Internet for enhancing 

their social and human capital (CEAs) and to what extent it thereby increases the digital divide. We 

do so by disentangling different mechanisms through which parental education affects the offspring’s' 

capital-enhancing Internet use. We additionally, used an unexplored sample, namely Mexico, which 

serves as a reference of Latin America in terms of socio-economic factors and internet penetration 

(Cable.co.uk 2019; Torres and Rojas 2015; UN News 2020; University of Oxford 2018).  

In the following section of this document, we discuss in detail the current findings of the 

literature and present the research question and hypotheses. Following, the methodology is explained 

in section three, where details about the sample, the data, and statistical analysis are given. In section 

four we will present the descriptive statistics and the results from the analysis used to evaluate the 

hypothesis. Finally, in section five, the discussion of the findings will be shown, as well as the 

conclusions, limitations, and recommendations for future research. Extra and detailed information on 

this investigation can be found in the appendix.   
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2. Literature Review 
 

2.1 Benefits offered by the internet 

The internet offers a wide range of activities from which people can benefit (Haythornthwaite 2001). 

Different online activities bring different outcomes to people’s life (Helsper, Eynon, and van Deursen 

2015). And these outcomes may enhance the available means of the person. Bourdieu (2018) calls 

the means that a person possesses ‘capital’. He divided the capital into three different forms: 

economic, human, and social capital. Thus, the online activities that have the potential to bring a 

benefit to the person will be here referred to as capital enhancement activities (CEA) (Hargittai and 

Hinnant 2008). In this research, we will focus on Human and Social Capital. 

Becker (1994) called human capital to the means in the form of long-lasting abilities and 

knowledge a person has. This form of capital can be found online by partaking in activities such as 

academic courses, tutorials, online training, searching for academic information, etc. (Van Deursen 

and Helsper 2018; Helsper et al. 2015). We will refer to such activities as Human CEA. 

Social capital is as well an intangible mean, which is only possible through the characteristics 

of the relationship a person holds with other individuals. Some examples of social capital are getting 

support, trust, or advice from others. On the internet, social capital can be gained through the use of 

communication channels, such as instant messaging, email, online calls, etc., or the usage of social-

interaction spaces, including social network sites  (Van Deursen and Helsper 2018; Helsper et al. 

2015). We will refer to these activities as Social CEA.  

These are some forms of CEAs, which has been shown to bring beneficial outcomes into 

peoples’ life (Van Deursen and Helsper 2018). Nonetheless, not everyone involves in such activities 

although they might yield benefits into the user’s life. 

 

2.2 The Digital Divide 

With the spread of the internet, different perspectives about its effects arose. For the internet 

optimistic, it would help to leverage the inequalities on society and serve as a facilitator on citizens’ 

life (Dimaggio et al. 2001; Witte and Mannon 2013). However, scholars and the government noticed 

that the inequalities of society started to be replicated in the online world. The inequalities in access, 

skills, usage, and outcomes of the internet were called the digital divide (Anderson et al. 1997; U.S. 

Department of Commerce 1999; Wilson, Wallin, and Reiser 2003). 

Even though the internet offers many opportunities for people to engage in and then obtain 

benefits from them, not everyone uses it in the same way (van Deursen and van Dijk 2014). Firstly, 

not all people have access to it, thus this group of people is unable to gain any profit from the internet 

(International Telecommunication Union 2017). Having the skills to use the internet is another barrier 

for benefiting from it (van Deursen and van Dijk 2011). Many factors are explaining these differences 

but still, other important causes are underexplored (Scheerder et al. 2017).  

Research on the digital divide has shown that people with more education, higher income, of 

middle age, are the ones who generally have access to ICT-equipment, better skills to use it, perform 

a wider range of CEA and as a result draw more beneficial outcomes from the internet (Dimaggio et 
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al. 2001; Zillien and Hargittai 2009). These findings are consistent across the literature explaining the 

digital divide (Scheerder et al. 2017), as shown in Figure 1.  

 

 

Figure 1. Factors influencing the difference of activities done online, CEA, and its outcomes.  

2.2.1 Unequal access to resources - First level digital divide. 

The first barrier to benefit from the internet is having access to it. When the internet emerged, the 

hardware and software to use it (ICT equipment) was mostly owned by white men, well-educated, 

with an employment and high-income levels who lived in urban areas (Anderson et al. 1997; U.S. 

Department of Commerce 1995). Thereon, only people in an advantaged position of society were able 

to pay for a computer and rent an internet connection (Wilson et al. 2003). This binary division 

between the ones that have the means to use it and the one who does not, is known as the first-level 

digital divide(Van Deursen and Helsper 2018; Matzat and van Ingen 2020).  

Governmental initiatives (International Telecommunication Union 2017; OECD 2008, 2011, 

2019) started to tackle this problem. They did so by, creating regulations for assuring that people with 

low income could afford the prices of ICT equipment and by providing free connections in public 

spaces. However, free public access does not bring the same benefits as having internet access at 

home (Dimaggio et al. 2001). Regarding the importance of computer and internet usage at home Kent 

& Facer (2004) found that children who have ICT equipment at home are the ones who also use it 

more intensively at school, which is in line with other findings (Wei et al. 2011).  Children’s felt that 

at home, the use of the internet was more freely in terms of time and sites they can access. Thus, those 

children with ICT equipment at home were more experienced and felt at ease while using the internet 

at school, in comparison with their classmates who did not have those assets at home. This shows the 

importance and benefits of having ICT equipment at home. 

Withal, the increasing competition on the market of computers, and among internet providers, 

the prices of both goods dropped (Odlyzko 2005). This contributed to making ICT equipment more 

accessible, and nowadays many more people can afford it than in the past (Odlyzko 2005). Although 

the access gap is much reduced in developed countries, the initial pattern of who has access to the 

internet persists today in other countries (International Telecommunication Union 2017).  

 

2.2.1.1 Access to the internet in developing countries.  

Some scholars suggest that the first-digital divide has almost been overcome (Scheerder et al. 2017). 

However, in developing countries, internet penetration is lower than in developed countries. 

According to data from The World Bank (2019) showing individuals who used the internet in the last 
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3 months from any location and device, in 2017, 87.6% of North Americans used the internet. In the 

European Union, this number reached 80.8% while in developing Latin America only 62.5% of the 

population had access to the internet. Usage in developing countries of the Middle East and North 

Africa was only 51.1%. Figure 2 shows the rate of internet usage among individuals from 1990 to 

2017. Developed countries as The Netherlands (pink line), Canada, and the USA (North America; 

purple line) almost reach 90% of internet access in 2017. Meanwhile, in a developing country like 

Mexico, the proportion of Internet users reaches 60%. In Figure 2 we see that internet penetration in 

Mexico (blue line) is similar to the other Latin American developing countries (green line). Thus, 

Mexico serves as a representative sample for Latin America in terms of internet penetration.  

 

Figure 2. Individuals using the Internet (% of the population) - Latin America & Caribbean (excluding high income), 

European Union, Middle East & North Africa (excluding high income), North America. Reprinted from The World Bank, 

n.d., Retrieved June 22, 2020. From https://data.worldbank.org/indicator/IT.NET.USER.ZS?end=2017&locations=XJ-

EU-XQ-XU&start=1990. Copyright 2020 by Creative Commons Attribution 4.0 (CC-BY 4.0). Reprinted with permission. 

(The World Bank 2019) 

 

Still, in 2017 more than half of the world population was unconnected, according to the 2020 

agenda of the International Telecommunication Union, (2017), and the goal was to increase this 

number from 53% to 60%. This study (International Telecommunication Union 2017) shows that the 

more disadvantaged citizens regarding internet access are women (especially in more gender-uneven 

societies), people living in rural areas, elderly and individuals with low educational attainment, and 

the top barrier to having home access is economic affordability. These sociodemographic 

characteristics of those who have access to the internet are presented in Figure 1.  

Although having access to the internet is crucial, it is important to distinguish between those 

who have access from home and those who have not. Also, it is important to have a closer look at the 

quality of the ICT equipment that people have access to. These factors can vary between location 

https://data.worldbank.org/indicator/IT.NET.USER.ZS?end=2017&locations=XJ-EU-XQ-XU&start=1990
https://data.worldbank.org/indicator/IT.NET.USER.ZS?end=2017&locations=XJ-EU-XQ-XU&start=1990
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(country) and the economic status of the individual (Amy Bach, Gwen Shaffer, and Todd Wolfson 

2013). For instance, in developed countries, the internet connection is generally better in speed and 

stability than in developing countries. In Figure 3, internet speed in megabytes is shown. In the figure, 

internet quality is depicted by the intensity of the color. The darker the color of the country, the better 

the internet’s quality is there. We see that Latin America, Africa, and South Asia have a lower speed 

of connection, meanwhile, Western Europe and North America have fasters connections (Cable.co.uk 

2019; OECD 2008, 2019; Speedtest 2019).  

 

Figure 3. Map depicting the average internet speed in megabytes per country. Reprinted from Cable.co.uk, n.d., Retrieved 25 February. 

2020. From https://www.cable.co.uk/broadband/speed/worldwide-speed-league/. Copyright 2019 by Cable.co.uk. (Cable.co.uk 2019). 

The quality of the ICT equipment matters because it has an impact on the online navigation 

experience. In addition to the quality of the internet network in different countries, the type and variety 

of devices that are used in the household are also important. Usually, people with higher incomes can 

afford a wider range of devices tailored to be used in specific activities (van Deursen and van Dijk 

2019) while the economically challenged people tend to only afford basic and low-quality equipment 

(Amy Bach et al. 2013). In Latin America people with less economic resources usually rely on the 

use of low range smartphones to navigate the web, being this equipment their only gate to the internet 

(Gutiérrez and Gamboa 2010).  

There are online activities that are easily done on specific devices (Pearce and Rice 2013). 

For instance, browsing in multiple web pages can be difficult to do in a smartphone, but easier on a 

desktop computer (Amy Bach et al. 2013; van Deursen and van Dijk 2019). This is an important 

phenomenon to consider: better equipment facilitates the use of a larger variety of online activities, 

which in turn stimulates CEAs (van Deursen and van Dijk 2019; Katz 2017; Pearce and Rice 2013). 

In conclusion, access to the internet does not mean everyone is using the same equipment, which 

might also influence the activities that are done online  (van Deursen and van Dijk 2019). 

https://www.cable.co.uk/broadband/speed/worldwide-speed-league/
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As we have seen in this section, the first divide is still considerably impacting developing 

countries. Moreover, in countries of Latin America, the division between low and high socioeconomic 

status people is larger than in other countries (Kyrylych 2013; Torres and Rojas 2015; UN News 

2020; University of Oxford 2018; Wyczykier 2015). Therefore, it is critical to also research those 

countries, since most of the research done regarding the digital divide is done with data from 

developed societies. Hence, in this research, we will focus on Mexico as a case study of such societies.  

 

2.2.2 Differences in internet skills and usage - Second-level digital divide.  

2.2.2.1. Internet Skills 

Another barrier to benefit from the internet is having the knowledge and skills to use it (Hargittai 

2002). Those with better internet skills can use the web in more diverse ways, which can result in 

more diverse forms of CEA. This difference in skills and usage of the internet is known as the second-

level digital divide (Matzat and van Ingen 2020). Referring to Figure 1, we see that the user’s internet 

skills affect how they use the internet. This usage can bring beneficial outcomes into their lives by 

performing CEA. That is why it is important to understand which factors are related to these 

differences in skills, usage, and conducting CEAs. 

The term “internet skills” refers to the abilities a person possesses to use the internet. 

However, this definition might be ambiguous for its study, thus more nuanced ways to understand 

which kind of skills matters was needed (Helsper and Eynon 2013). Van Deursen and van Dijk (2011) 

proposed the division of if in four types of skills. The most basic skills were enclosed as Medium-

related internet skills (operational and formal skills). These skills just consider whether a person can 

use the internet. And the last two levels were labeled as content-related internet skills (informational 

and strategic). This level involves a more critical and deeper understanding of how to use the tools 

available on the internet. Furthermore, content-related abilities are directly related to doing CEA, 

which potentially leads to tangible beneficial outcomes of the internet for the user (Van Deursen and 

Helsper 2018).  

The findings of van Deursen & van Dijk, (2011) suggest that age is a factor that influences 

the type of skills possessed, in content-related internet skills findings showed that adults users 

outperformed youngsters. However, the key factor determining all types of skills was educational 

attainment. Besides that, they did not find a difference in gender and internet skills. This research was 

conducted in The Netherlands, where the internet has a high household penetration. Although their 

sample was representative for distinct groups regarding age, education, and gender, but not for 

socioeconomic status (SES) since most of the sample consisted of employees, retired, and students. 

The authors did not include economic level for explaining these differences in skills. Thus, different 

findings might be reached from research on less developed countries or more uneven societies, 

concerning the influence size of each predictor. 

There are other frameworks and classifications of internet skills, for instance, Helsper and 

Eynon (2013), proposed another division of skills into four categories: technical (e.g. cleaning a 

virus), social (communicating through the internet), creative, and critical. Their findings suggest that 

age, being female, and low educational attainment is negatively correlated with the four types of 

skills. Although names can vary between frameworks, the constructs that each type of skill represents 

overlap with the ones in other frameworks. More importantly, it is consistently found in research that 

the types of skills owned by the user affect what they can do online.  
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2.2.2.2 Forms of Internet Use 

Regarding the differences in usage of the internet Zillien & Hargittai, (2009) studied which 

characteristics of the user relate to activities done online, within the German population using data 

collected in 2004. The internet-related variables included in this study were the quality of ICT 

equipment users had access to, digital experience, composed of hardware-related technical 

proficiency, self-perception of internet skills, years online, and frequency of internet usage. And the 

perceived level of computer interest from acquaintances, family, and friends. These variables were 

included as possible determinants of the type of websites participants searched for and with what 

frequency (politics, economics, sports, health, computers, stock prices, product information, and price 

comparison), apart from using search engines, chatrooms, and the email. 

The findings of the study (Zillien and Hargittai 2009) shows there is a significant correlation 

between SES and internet-related equipment and skills. But more importantly, SES predicted the type 

of activities people engage online including those classified as Human CEAs. People from high SES 

use their time on the internet in a wider variety of tasks. Also, this is the group that invests more time 

in human CEA. The findings from this study suggest that people with more capital use the internet as 

a mean to enhance even more their human capital, than those in a less advantaged position. However, 

involving in social CEA (chatting with friends) was more commonly done among people from low 

SES backgrounds, than by those from a high SES background. 

Other findings from a more recent study in the Netherlands (Van Deursen, Van Dijk, and Ten 

Klooster 2015) suggest that age, and being female is negatively correlated with social interaction 

(social CEA) and using the internet for personal development and getting information online (human 

CEA). Other characteristics of the user that predict the type of CEA involvement were education and 

income which negatively correlated with Social CEA and Human CEA. Although other studies 

suggest education positively correlates with human CEA (van Deursen and van Dijk 2014). 

Furthermore, other studies suggest there is a difference in CEA depending on the user’s occupation 

(Helsper 2010). For instance, van Deursen and van Dijk (2014) found that students tend to perform 

more social and human CEA compared to unemployed and employed. 

As has been discussed in this section, several factors are influencing the second-level digital 

divide (see to Figure 1). The literature consistently showed that a key factor determining internet 

skills and the type of CEA in which users involve is the user’s education (Hargittai 2010; Scheerder 

et al. 2017). In line with education, the level of income is another factor determining internet skills, 

people with more economic resources usually possess better internet skills, but also, they endeavor 

in more CEA (Hale et al. 2010), although not in all types. Their favored position in society might 

have allowed them to have better education, earlier access to ICT equipment, and thus have more 

experience while using the internet. Regarding age and CEAs, it seems that adult people use the 

internet for more beneficial ways when they have the material and abilities to use the internet, 

compared with youngsters. 

Differences in usage between genders have been consistently found across different studies. 

Both males and females perform CEA, but men tend to enroll in a wider variety of CEA (Van Deursen 

et al. 2015). Finally, studies propose that occupation is relevant for internet skills (Clayton and 

Macdonald 2013). As well, occupation affects the kind of activities done online, such as students 

enrolling more on human CEA.   

From the small number of studies done in Latin America and Mexico, findings regarding 

which factors influence in internet usage and skills are consistent with the ones presented in the 
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previously presented literature (Gutiérrez and Gamboa 2010). However, as SES plays a major role in 

access to resources and as Mexico has a high index of poverty, lacking access to ICT equipment can 

lead to a low frequency of usage and strongly affects skills and internet usage (Mariscal Avilés, 

Benítez Larghi, and Martínez Aguayo 2016). Thus, we consider SES can have more relevance 

determining skills and usage among the Mexican population compared with developed countries.  

 

2.2.3 Beneficial outcomes of internet use - Third level digital divide. 

Differences in outcomes of internet usage emerged as a result of the inequalities on access, skills, and 

activities that are done online. People that performed more CEA obtained more beneficial outcomes 

(see Figure 1) (Van Deursen and Helsper 2018). This problem is known as the third-level digital 

divide (Dimaggio et al. 2001; Hargittai and Hinnant 2008). Outcomes from the internet can impact 

any form of capital: economic, human, or social (Van Deursen et al. 2015; Hargittai and Hinnant 

2008; Helsper 2012; Matzat and van Ingen 2020).  

By outcomes, we refer to the tangible or “real life” consequences of internet usage in people’s 

life. Helsper et al. (2015) provided a detailed description of it. The tangible outcomes in the area of 

human capital can encompass gaining knowledge, education, diplomas, etc. The social capital 

outcomes of internet usage comprise getting emotional or instrumental support from others or 

acquiring information through them. 

One of the studies of this divide is the study by Van Deursen and Helsper (2018), done in 

The Netherlands in 2014, with a representative sample of the adult Dutch population (N=1101). The 

findings suggest that striving outcomes on Human and Social capital are negatively associated with 

age, thus youngsters obtain less of these benefits. Additionally, having creative skills positively 

contributed to obtaining the tangible benefits of both types of Capital. Furthermore, Van Deursen and 

Helsper (2018) found that involvement in Human CEA brought outcomes not only in Human capital 

but also on Social capital for the user. 

Beyond the characteristics of the user as explaining factors for reaching the tangible form of 

the capital Van Deursen and Helsper (2018) found that endeavoring in each corresponding CEA was 

the stronger predictor beyond the other demographic characteristics for reaching each outcome. This 

means that beyond the background of the user, for enhancing any type of capital those who perform 

the corresponding CEA are the ones who achieve the outcomes more frequently. That is why studying 

CEA is a suitable form to glance at how people are potentially benefiting from the internet. We have 

seen that outcomes are also determined by sociodemographic characteristics, and how these 

characteristics intertwined with the second and first divide as presented in Figure 1. 

Due to the novelty of studies focusing on the third-level digital divide and the lack of research 

conducted in Latin America and Mexico in this realm, we were unable to find studies examining the 

third-level digital divide in these populations. As stated before, due to the still-existent first divide on 

Mexico and the bigger uneven differences on economic capital, we consider that ICT equipment and 

income will be strong factors influencing who can benefit from the internet.  

As it has been discussed in this and the previous sections, several factors are influencing the 

inequality in the benefits people can bear from the internet. We have shown that these relationships 

tend to be in line with the mechanisms suggested by Figure 1, which was based on the one proposed 

by (Dimaggio et al. 2001). With this model, we can see that education (Hargittai and Hinnant 2008), 

income (van Deursen and van Dijk 2014), gender (Gray, Gainous, and Wagner 2017; Hargittai and 
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Shafer 2006), occupation (Clayton and Macdonald 2013; van Deursen and van Dijk 2014; Hargittai 

and Hinnant 2008), region of access (Hale et al. 2010) predict available ICT-equipment, and internet-

skills. These variables then influence the variety of activities performed online, including those 

classified as CEA. All those variables are intertwined with each other and result in differences in 

outcomes that lead to the enhancement of the user’s capital.  

 

2.3 Parents’ influence on children’s offline development. 

As has been presented, the literature of the digital divide focuses on the own characteristics of the 

user as explaining factors of internet inequalities. However, other key factors can be influencing these 

variations that result in benefits for the users. In a systematic review of the literature for the second 

and third-level digital divide by Scheerder et al. (2017), the findings show that research has focused 

mostly on sociodemographic and socioeconomic factors as determinants of the digital divide. That is 

why we propose to look at other factors outside the individual’s capabilities. These include the 

parents’ education which is related to the cultural capital of the offspring (Becker 1994). Another 

reason to focus on parental education is that parents play an important role in the provision of support 

(social capital). Dimaggio et al., (2001) also hypothesized that support from closer persons can bring 

positive outcomes of internet usage. Support can be experienced in both forms: as rewards when 

things go well and as support when experiencing problems on the web.   

An example of such determinants included in the current literature (Zillien and Hargittai 

2009) measured social support as a determinant but it was not a relevant variable in their study. These 

findings suggest that computer skills from other closer individuals can bring benefits to the user when 

using the internet. Thus, close people can serve as a source of knowledge, support, or as role models’ 

figures. Yet, no deep insights about which role they had on the users’ life was studied (whether they 

were parents, friends, or colleagues). In consequence, their results did not depict how this social 

support is related to the outcomes of internet usage. Hence, we propose to look at parents’ 

characteristics as a factor influencing capital enhancement from the internet of offspring.  

The family is the first and basic institution for a person’s development (Sánchez Escobedo 

2006). Then, parents’ characteristics are crucial factors on children's development, a key aspect is the 

SES of parents (Clark 2011). Early findings suggest that better-educated parents, have better income 

levels and tend to possess better jobs (White 1982). Therefore, these parents have more resources to 

use when growing their offspring in comparison with those in a less favorable situation (Bourdieu 

2018). Findings suggest that higher parental SES leads to smoother and easy development of children 

(McLoyd 1998). For instance, this has been shown for the development of health (Currie and Moretti 

2003), school performance (Davis-Kean 2005; Tinto 1975), and cognitive development (McLoyd 

1998), etc.  

How do parents influence children’s development? They do so primarily by their behavior 

and beliefs towards their children (Davis-Kean 2005). Since parents serve as role models for their 

offspring, their behavior can be reflected in the behavior of their children  (Bandura 1977; Clark 2011; 

Razieh Tadayon Nabavi 2016). Furthermore, according to Vygotsky (Cole et al. 1978), the 

development of children depends on the context they grew in and the resources they had access to. 

This can be understood as the means (both intangible and tangible) that parents provide to children 

(Bourdieu 2018). The capital parents bring to children, affects the capital that children can build up. 
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Furthermore, the human capital of parents increases the levels of human capital on children 

(Becker 1994). Since capital is never isolated, this will be transformed into other forms of capital 

(Bourdieu 2018). Parents with better education have also higher incomes. Offspring from these 

families apart from having better role models can get more access to other resources through the 

economic capital of their parents. For instance, parents paying private lessons and better educational 

institutions for their offspring (Becker 1994). 

Thereof we claim that parent’s SES is a relevant factor for understanding the online behavior, 

Internet access, and the digital skills of the users. Earlier research on parental influences focused on 

“offline developments”. However, we claim and examine whether similar patterns can be found in 

the ‘online’ world.  

 

2.4 Parents’ influence on children’s online behavior - Parental Mediation 

As has been discussed and shown previously, research of the digital divide has focused on user 

characteristics and studied developed societies. We still need to develop a better understanding of 

how cultural and social factors influence how users benefit from the internet ( Helsper, 2017; Katz & 

Gonzalez, 2016b; A. Scheerder et al., 2017), and this lack of knowledge is especially relevant for 

developing countries. 

Within the internet literature, parental mediation is the field that examines the influence of 

parents on children’s media behavior (Clark 2011). This field has shifted as modern technologies 

emerged. The field nowadays focuses on the internet. Research in this field tends to focus on young 

children between 5 and 17 years (see Katz, 2017; Katz & Gonzalez, 2016a, 2016b; Katz et al., 2018, 

2019; Livingstone & Helsper, 2008); The influence of parents on other aged offspring’s is 

understudied, for instance in young adult’s samples (Clark 2011). Moreover, the field tends to study 

risky offspring behavior rather than  ‘positive’ behavior, such as CEA (see Álvarez, Torres, 

Rodríguez, Padilla, & Rodrigo, 2013; Clark, 2011; Livingstone & Helsper, 2008). Hence, the 

following research question arises: 

 

Research question: How does parents’ education influence capital enhancing online 

behavior of young adult users, beyond influencing the user’s education, internet skills, and 

ICT equipment? 

 

Based on the research question of this investigation we propose the simplified model 

presented in figure 4, for the understanding of the influence of parents on offspring CEA. 
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Figure 4. The proposed model to understand the influence of parent’s education in offspring CEA behavior. 

Parents can influence their children’s media behavior through active, passive, and restrictive 

mediation. Active mediation occurs when parents talk and discuss with their offspring about the 

content they consume online. This practice allows offspring to take a more critical and reflexive point 

of view towards the information they see online (Álvarez et al. 2013; Clark 2009). Besides, passive 

mediation refers to the action of consuming the content together (e.g. parents and children watching 

a video on YouTube). Finally, restrictive mediation includes practices as parents setting times and 

schedules for their offspring while using the internet, using blockers to restrict the type of content 

children can see on the web and supervising what children do online. Literature shows that when 

comparing the three types of mediation and no mediation, the only one which positively influences 

offspring involvement in more beneficial online activities is active mediation (Álvarez et al. 2013; 

Cabello-Hutt, Cabello, and Claro 2018).  

We were able to find just a couple of studies examining parental mediation in Latin America 

or Mexico. The study of Martínez De Morentin et al. (2014) gives some insights about it. It was a 

cross-cultural research on eight cities in Spain, Ireland, Mexico, Dominican Republic, Bolivia, and 

Chile, examining how parents influence the internet usage of their adolescent offspring. The study 

scrutinized active, passive, restrictive, and no mediation methods. The findings showed that the 

location did not influence the type of mediation parents used. Although in some places one of the 

mediation practices was more popular than in others, no insights about why this is happening were 

provided. Furthermore, when parents talked with their offspring about what they see online and 

instruct them into which kind of websites are more convenient or not for them to see (active 

mediation), offspring tended to use the internet for research of information seeking rather than for 

just chatting. Thus, we see that active mediation is a way in which parents influence what their 

offspring do online. However, in the study, there was no information about the background of the 

parents. Thus it is impossible to draw conclusions about which parents are the ones providing their 

offspring with the resources to benefit more from the internet.  

Studies that provide a demographic profile of parents influencing their children's online 

behavior is the one by Álvarez et al. (2013), which was conducted in four schools of Spain. The 

results suggest that parents who tend to show more active mediation practices are younger (Altuna et 

al. 2013), living in urban places and with higher educational attainment. Although in the study 

parents’ skills and usage of the internet were not assessed, by the characteristics of the parents they 
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might be on the ‘right’ (advantageous) side of the digital divide (Van Dijk 2012). If so, they might be 

more versed about the internet than older parents or those with less education, who did not show 

support or control of their children’s internet frequency usage. The findings of this study (Álvarez et 

al. 2013) are in line with the argument that more internet-literate parents are positively influencing 

their children's online behavior. While those with a lack of knowledge tend to leave their children 

alone online. However, in this study, children’s online activities were not examined, just the 

frequency of internet usage by children. Furthermore, the answers about the frequency of internet 

usage of the children were given by the parents. This may have led to biased answers about what 

parents reported about the frequency of internet usage of the child. This study provides evidence 

about the characteristics of the parents that are involving in active mediation practices, although not 

a clear understanding of how these characteristics influence the online activities offspring enroll 

online.  

One study that examines activities done by parents and children is the one of Katz, Moran, 

& Ognyanova, (2019). Through a survey study in the USA, among low-income families who had at 

least one child between 6 and 13 years, Katz, Moran, & Ognyanova, (2019) examined parents’ and 

children’s characteristics and their online behavior. The unique contribution of this study (Katz et al. 

2019) is that the parent’s activity scope predicted children’s activity scope. This is in line with the 

theory of Bandura (1977) arguing that parents serve as role models to children, who might imitate 

parent’s online behavior. When parents used the internet for more CEA (searching information, 

applying for jobs, reading news) their children also showed more CEA online (playing educational 

games, creating art, working on school projects, etc.). This can suggest that parents with more 

educational attainment are the ones who do more CEA online and might influence their children to 

also do more CEA (see figure 4).  

Findings from this study (Katz et al. 2019) show that parents’ CEA was predicted by parent’s 

internet experience, age, and education. Although parent’s internet skills were not assessed, from the 

variables of internet experience and parent’s internet confidence, it can be assumed that those parents 

with high experience and internet confidence were the ones having more skills, resulting in these 

parents being more versed on internet matters and its usage. The results showed that those parents 

who were more experienced, had higher education and were more confident about the internet and 

their benefits for them and their children, were the ones who did more CEA and also perceived the 

internet as a source of opportunities for their children, such as the internet being a source of 

knowledge and a place where children can develop and cultivate interests and skills. This has been 

previously found in other studies (Vikki S Katz and Gonzalez 2016; Scheerder, van Deursen, and van 

Dijk 2019b). Thus according to Cole et al. (1978), if parents serve as a source of knowledge for their 

children, the parents with more internet knowledge are the ones who also do more CEA, could 

transmit this knowledge and behavior to their children. Another matched behavior between children 

and parents was the frequency of internet use. Furthermore, parents’ education and income influenced 

the type of internet connection available to children at home (see figure 4). Nonetheless, the study 

did not explore specific types of CEAs. 

Beyond the insights from developed countries’ research, one of the few studies which provide 

information from the Latin American population is the research conducted by Cabello-Hutt et al. 

(2018). This study was conducted in Brazil, where internet penetration and SES distribution among 

the population is similar to the one in Mexico (Lustig, Lopez-Calva, and Ortiz-Juarez 2013). Cabello-

Hutt et al. (2018) investigated the association between adolescent demographics, ICT equipment at 
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home, and parental mediation strategies into the adolescents’ level of internet skills, internet usage, 

and internet opportunities they enroll online. The study consisted of interviews with 1694 dyads of 

parents and their children whose age was between 11 to 17 years.  

The findings from this study (Cabello-Hutt et al. 2018) suggest that beneficial-online 

activities (which they call online opportunities) done by children were positively influenced by their 

parents’ educational attainment, the user’s age, users’ digital skills and accessing the internet at home. 

Moreover, active mediation was found to not been directly predicting online opportunities for 

children; in contrast, it was indirectly influencing it, through the offspring’s digital skills. Active 

mediation was positively influencing the offspring’s digital skills, and active mediation was positively 

associated with parent’s education and parental internet usage. Thus, this suggests that more educated 

parents who also use the internet partake in active mediation activities, which increase the level of 

skills children’ develop and which results in offspring’s partaking in more CEAs. A drawback of this 

study is that it does not offer a specific glance into which type of skills and CEAs parental mediation 

influenced.  

The literature reviewed here has consistently presented that parents can influence their 

children’s online behavior. Especially through active mediation practices, which seem to be an 

effective way to positively influence children’s online behavior, and to potentially lead offspring to 

use the internet in more beneficial ways. Furthermore, findings suggest that the parents who enroll in 

active mediation practices are the ones who have better educational attainment, and the ones who are 

also more versed on the internet. Thus, we hypothesize:  

 

H1a: Parents’ education will directly positively influence the intensity of Human CEA even 

after controlling for user’s education, internet-skills, and ICT equipment. 

H1b: Parents’ education will directly positively influence the intensity of Social CEA even 

after controlling for user’s education, internet-skills, and ICT equipment. 

H2a: Parents’ education will have a positive indirect effect on the amount of Human CEA 

mediated via the user’s internet skills. 

H2b: Parents’ education will have a positive indirect effect on the amount of Social CEA 

mediated via the user’s internet skills. 

 

Beyond the influence of parents on the user’s CEA, previous research shows that user’s 

education influences the type of activities done online. Earlier findings indicate that those with higher 

education enroll in a wider variety of activities and pursue more CEA, although this can be limited 

by the available ICT equipment at hand and the internet skills the user has. Since research suggests 

that education is a critical factor for predicting user’s CEA enrollment, and education of the user is 

influenced by their parent’s (Becker 1994; Bourdieu 2018) we hypothesize:   

 

H3a: Parents’ education will have a positive indirect effect on the amount of Human CEA 

mediated via the user’s education.  

H3b: Parents’ education will have a positive indirect effect on the amount of Social CEA 

mediated via the user’s education. 

 

Since often education is positively related to the economic level, less educated parents are 

likely to attain a low-income level than highly educated parents. Hence less-educated parents would 
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be also less capable to provide a rich-media environment at home (Katz et al. 2019; Scheerder, van 

Deursen, and van Dijk 2019a), especially in developing countries (Kyrylych 2013; Torres and Rojas 

2015; UN News 2020; University of Oxford 2018; Wyczykier 2015). Additionally, in developing 

countries, the difference of ICT equipment available from people from different SES is steeper than 

in developed countries (Furuholt and Kristiansen 2007; Helsper and Godoy-etcheverry 2011).  

The moment for leaving the parents’ house is not the same for everyone. It has been seen 

than in countries with an economic crisis or with unstable economies offspring tend to leave the 

parents’ house later (Monkkonen 2015). This is the case of Mexico, where young adults usually live 

together with their parents until their thirties. Low salaries and high rental prices are the principal 

causes of this (El Financiero 2018). This leaves young adults constrained with the ICT equipment 

provided by their parents. Furthermore, better ICT equipment leads to a greater variety of activities 

performed online (Katz 2017). And this directly impacts on more CEA performed online (see Figure 

4), thus we hypothesize:  

 

H4a: Parents’ education will have a positive indirect effect on the amount of Human CEA 

mediated via the available ICT equipment at home. 

H4b: Parents’ education will have a positive indirect effect on the amount of Social CEA 

mediated via the available ICT equipment at home. 

 

As it has been reviewed in this section the use of the internet can bring beneficial outcomes 

on peoples' life. Their main principal factors to do so are having access to material resources, having 

the skills to use the internet and the activities people enroll online.  

The digital divide’s literature currently mainly focuses on the study of the users' 

characteristics. Nonetheless, there are other factors that we consider important for the study of the 

digital divide, as the parents' influence.  Parents play a vital role in humans development. The 

sociodemographic characteristics of the parents impact directly on children's development.   

Specifically, we propose and center our research in the influence on parents' education on Human and 

Social CEA, focusing on the direct effect on their offspring’s’ CEAs and the indirect effect of parent’s 

education on the user’s internet skills, education and ICT equipment. Which has not yet been studied 

until the moment this research was developing. Furthermore, we will examine these questions and 

hypotheses in a developing country’s sample, in which there is a lack of literature about the digital 

divide field. Lastly, we will study it in a sample’s range of age that has barely been studied in the 

parental mediation field.  
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3. Methodology 
In this section, the description of the data used, the sample, variables created, and data analysis are 

described in detail.  

 

3.1 Sample 
For this research we used open data, collected by the National Institute of Statistics and Geography 

(INEGI) of Mexico, on the census: National Survey about Availability and Use of Information 

Technologies in Households (ENDUTIH, for its abbreviation in Spanish “Encuesta Nacional Sobre 

Disponibilidad y Uso de Tecnologías de la Información en Los Hogares”) (SCT 2018a). The 

sampling method applied to collect this data was a stratified-probabilistic sample, considering urban 

and rural areas in each of the 32 states of Mexico, and its population size. The method of data 

collection was a personal interview, all interviewers were previously trained by the INEGI. Interviews 

were held in Spanish, and the period of collection was the second quarter of 2018. 

The ENDUTIH instrument was designed by the INEGI following the current international 

standards in internet and telecommunication measurements, like those provided by the OECD and 

ITU in the field of ICT related matters. The ENDUTIH covered seven topics: Household ICT 

equipment, means of internet connection, limits of households to access to ICT, ability to use the 

computer, internet and mobile phone, e-commerce experience, forms of internet use and mobile 

internet access, in addition to demographic data of all the residents of the dwelling. 

The questionnaire was offered to the person who opens the door to the interviewee, thus only 

one resident of the house gave information about all the members of the dwelling and the rest of the 

topics included in the interview. Thus, from the total sample of answers collected some were given 

by mother, fathers, offspring, or other family-role members. Besides, the ENDUTIH’s dataset 

provides specific information on the internet usage and skills of the person who answered the 

interview but limited information of the rest of the household’s residents, which consists mainly of 

residents’ demographic characteristics.  

Even though there is no information about the exact response rate for the ENDUTIH, the 

questionnaire and sample design was calculated considering a “non-response” rate for an adjustment 

of the sample selection (SCT 2018b). 

 

3.2 Excluded data 
The ENDUTIH’s dataset initially contained 133,745 observations. We first chose information that 

was reported from a son or daughter who still lives with at least one of their parents, this reduced the 

sample to 38,316 observations. This was an important selection criterion since we are interested in 

studying the internet usage of offspring and the ENDUTIH focuses on asking questions regarding 

usage to the internet of the person who is answering the questionnaire. The next step was to choose 

all answers given by users between 18 and 30 years obtaining a sample of 12,900 users. Furthermore, 

observations with missing information about the education of the user or at least one parent were 

disregarded. As well as when there were potential coding errors because of the reported parent’s age 

were omitted (e.g. parents younger than 30 years old) leading to 12,793 observations. Additionally, 

if the information about whether the parent used the internet in the last 3 months was missing, the 
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observation was deleted. By using this cleaning and selection method, we obtained a sample of 12,761 

observations. 

Additionally, from the 12,761observations there was missing information: 820 users are no 

internet users and thus there is no information regarding CEA variables for them. And finally, there 

were 3338 observations (26.0% of the sample ) with missing information regarding internet skills, 

this is because the items to create this variable were only asked to people that reported having used a 

desktop computer/laptop/tablet in the last 3 months. Thus, among these 3338 observations, some 

people still used the internet (e.g. with a smartphone) but there is no information regarding their skills. 

All these observations were disregarded for this study, leading to a final sample of N=9359. 

The data set contained information about the first parent and the second parent (spouse of the 

first reported parent). The first parent sample consisted mainly of men (65.5%) and the sample of 

‘spouses’ consisted mostly of female (90.7%) thus we decided to select from both parent’s the 

information of the one with the highest level of education reached, to avoid biasing the sample 

towards mostly males. We did so after verifying that the correlation between both parent’s education 

was strong and significant (r=0.65 p<0.0001). In the cases where there was just information about 

one parent, we used this. 

 

3.3 Measurements 
For the creation of the variables, we relied on the available information provided by the ENDUTIH, 

which mainly consisted of yes/no questions. Furthermore, most of the questions included the options 

“Don’t remember” or “Don’t know or do not wanted to tell” as possible answers. For purposes of this 

study, these answers were treated as missing data.  

 

3.2.1 Demographic and control variables 

The demographic variables included were about both the users and parents and consisted of: 

 

Age: The user could indicate her age in a numerical value. 

 

Gender: Including the options 0) Female and 1) Male. 

 

Occupation which included the following categories: 0)Worked, 1)Had a job but did not work, 

2)Unemployed, 3)Pensioned, 4)Student, 5)Housewife/husband, 6)Person with disabilities and 7)Did 

not work.  

This variable was recoded for parents it was enclosed in 2 categories: 0) Worked (including the initial 

categories 0 and 1), 1) Did not work (including the rest of the initial categories, from 3 to 7). 

For users, since the student option was very frequent and from the age of the sample it is common to 

be a student still, this was included in a third category so the variable consisted of the following three 

categories: 0)Worked (including the initial categories 0 and 1), 1)Did not work (including categories 

2, 3, 5, 6 and 7); and 3) Student (including initial category 5). 

 

Region: This variable was determined by the INEGI and refers to in which type of demographic 

region the household is established and includes the categories 0)Rural and 1)Urban.  
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Economic level: This variable is a characteristic of the family, so is the same for the user and the 

parent. It contained four categories: 0)Low, 1)Medium-low, 2)Medium-high, and 3)High. This 

variable was provided and calculated by the INEGI. The economic level was determined by the 

sociodemographic characteristics of the inhabitants of the dwelling, as well as the physical 

characteristics of the dwelling and the equipment available in it, in total 34 indicators were used to 

construct this variable (SCT 2018b).  This ordinal variable was rescaled to range from 0 (the lowest 

income level) to 1 (highest income level) to use it in the statistical models.  

 

Parent’s internet use: This variable was measured by the item, “Have your parent use the internet 

in the last three months?”. Therefore, this is the only available variable examining any relationship 

with parents and their internet usage.  We used the information about the parent with the highest level 

of education reached, and the variable includes the options 0)No, and 1)Yes.  

 

3.2.2 Independent variables 

All independent variables were rescaled so that the minimum value is 0 and the maximum or highest 

is 1. 

 

Parent’s education: The variable initially included 11 levels following the Mexican educational 

system ranging from. For analysis purposes this was recoded into the following categories following 

the standards of Mexican educational levels (INEGI 2005):  

0) No education. Including initial categories 0: No education, 1: kindergarten. 

1) Primary school. Including initial category 2: primary school.  

2) Secondary school. Including initial category 3: secondary school. 

3) Higher middle education. Including initial categories 4: basic normal, 5: final technical study 

with secondary, 6: preparatory. 

4) Bachelor. Including initial categories 7: superior technical study with finished preparatory, 

8: bachelor,  

5) Specialization. including initial category 9: specialization. 

6) Master. Including initial category 10: master. 

7) Doctorate. Including initial category 11: doctorate. 

User’s education: This variable included originally the same categories as parent’s education thus 

the treatment of recoding was the same, resulting in the creation of the same ordinal variable with 8 

categories ranging from the lowest to highest educational attainment.   

Internet skills. This construct was measured with 9 items. According to the definitions provided by 

(van Deursen and van Dijk 2011), all the available items from the questionnaire were measuring 
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abilities related to being able to operate the internet and the computer, which they labeled as medium 

related internet skills. Items in the questionnaire were of the type: “With the computer, tablet, or 

laptop, do you know how to…?” 1) Send and receive emails, 2) Download content from the internet 

(music, videos, documentaries, etc.), 3) Copy files between directories (folders), 4) Create text files, 

5) Create spreadsheets, 6) Create slides, 7) Install peripheral devices, 8) Create and manipulate 

databases, 9) Code in a programming language. 

We first performed a polychronic factor analysis (see appendix F for a definition of 

polychronic factor analysis) and found just one factor (Eigenvalue=5.36). The results showed all 

factor loads to be higher than 0.5 thus all nine items belong to the same underlying construct. See 

Appendix C for a detailed description of the results.  

Moreover, after checking for a Mokken scale structure, we found just one latent model in 

which again all nine items fit, with a scalability coefficient of H=0.58 which can be interpreted as a 

strong scale (Sijtsma & van der Ark, 2017). See appendix F for a definition on the Mokken scale. See 

appendix E for the detailed results on the Mokken scale analysis.  

Finally, we calculated the reliability for an ordinal scale considering the 9 items, resulting in 

an Omega total of 0.76 which can be interpreted as a high-reliability scale (See appendix F for a 

definition of Omega total). For calculating this reliability measure, the statistical software R (R Core 

Team 2013) was used since is the only available tool in which this can be calculated by using the 

packages psych (Revelle 2019), MBESS (Kelley 2017), and userfriendlyscience (Peters 2018).  

The variable was then created by adding the sum of the yes answers (coded as 1) for each 

item and then dividing the sum by the total number of items used (9) so the minimum value is 0 and 

the maximum 1, being 1 having all the skills.  A drawback from this scale is that only the first two 

items are focusing on purely internet skills while items 3 to 7 are more related to computer-skills. 

Items 8 and 9 can be related to internet skills but are more specialized into specialized computational 

abilities as the ones of a programmer.  

 

ICT equipment: The construct consists of four questions of the type “In this dwelling do you have 

a…” desktop computer, laptop, tablet, smartphone, internet? And the options were yes or no. The 

variable was then the sum of the devices owned, marked by the yes answered. Thus, it ranged from 0 

to 5.  This type of variable is classified as a formative measure since the deletion of an item results in 

omitting a part of the construct (Roberts and Thatcher 2009) and the items combined form the 

intended variable (Fornell and Bookstein 1982). 

 

3.2.3 Dependent variables  

All dependent variables were rescaled so that the minimum value is 0 and the maximum is 1. All the 

items included to create these variables were dichotomous (yes/no). 

  

Human CEA: The selection of the potential items to measure this construct was done following the 

definition of (Van Deursen and Helsper 2018; Helsper et al. 2015) about online activities that can 

bring benefits in the human capital of the user. Items selected from the questionnaire were of the type: 

“In the last 3 months have you used the internet…?” 1) To take training related to work?, 2) to take 

courses related to complement your education (e.g. study support)?, 3) To follow tutorials related to 

any topic that is of your interest (through YouTube or other platforms or apps)?, 4) To search for 
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information related to education, research, or homework?, 5) To search for information related to 

online courses?, 6) To search for information related to employment, job boards?. 

With the six items, we first performed a polychronic factor analysis and found just one factor 

(Eigenvalue=1.94) (see appendix F for a definition of polychronic factor analysis). In which items 1 

and 6 had low factor loadings compared to the others (bellow 0.4). See Appendix C for a detailed 

description of the results.  

The results showed items 1 and 6 had low factor loadings compared to the others (below 0.4), 

indicating these values are poorly explaining to the underlying construct of this factor. Moreover, 

after checking for a Mokken scale structure, we found a latent model in which again this both items 

(1 and 6) did not fit, this resulted in a medium-scale with a scalability coefficient of H=0.44 (Sijtsma 

& van der Ark, 2017). See appendix F for a definition on the Mokken scale and coefficient H concept. 

See appendix E for the detailed results on the Mokken scale analysis. 

Finally, the scale reliability for an ordinal scale considering the 4 items (2 to 5) resulted in an 

Omega total of 0.76, which can be classified as with high reliability (See appendix F for a definition 

of Omega total). If we would have kept the six items, the Omega total value would have fallen to 

0.72. For these reasons, we constructed the scale with four items instead of the six available ones, 

which is still considered as an acceptable number of items to constitute a scale (Dawis, 2000). For 

calculating this reliability measure, the statistical software R (R Core Team 2013) was used since is 

the only available tool in which this can be calculated by using the packages psych (Revelle 2019), 

MBESS (Kelley 2017), and userfriendlyscience (Peters 2018).  

 

Social CEA: This variable encloses the potential activities that can mobilize social capital online. For 

the items selected to potentially form the scale, we included the type of activities considered in 

previous research (Van Deursen and Helsper 2018; Helsper et al. 2015). 

Items selected from the questionnaire were of the type: “In the last 3 months have you used the 

internet to…?” 1) Send emails?, 2) Make telephone calls (through Skype or WhatsApp)?, 3) Send 

instant messages (WhatsApp, Messenger, Twitter, etc.)? 4) Use Facebook?, 5) Use Twitter?, 6) Use 

Instagram?, 7) Use LinkedIn?, 8) Use Snapchat?. 

This variable was build using seven of the items above, being item 3 the one not used. We 

first performed a polychronic factor analysis (see appendix F for a definition of polychronic factor 

analysis)  and found just one factor (Eigenvalue=2.43). We found item 3 (instant message) to have a 

perfect correlation with item 7 (LinkedIn). This was because this activity was done by almost all the 

sample’s population (97.5%) and all the persons who used LinkedIn also used instant messages. 

Moreover, due to the extreme frequency of this item, we considered it was not adding relevant 

information to the sample, thus following the suggestions of Clark and Watson (2019) about 

unbalanced items we decided to eliminate it from the scale. Furthermore, the factor loads suggested 

that only item 2 had low factor loadings compared to the others (bellow 0.4). See Appendix C for a 

detailed description of the results. 

However, we considered this scale as a formative scale, since the deletion of an item results 

in omitting a part of the construct (Roberts and Thatcher 2009) and the items combined form the 

intended variable (Fornell and Bookstein 1982), so we decided to keep this item since it was close to 

the threshold (Factor load=0.39).  See appendix F for a definition of formative scales.  

We ran a Mokken scale analysis for exploratory purposes and found a latent model in which 

from the 8 items only item 4 did not fit, this suggested a medium scale H=0.46 (Sijtsma and van der 



INHERITED DIGITAL DIVIDE 

26 

 

Ark 2017). However, since the Mokken scale did not match with the previous reason for eliminating 

item 3, and Facebook is one of the frequently theoretical predictors to gain social capital (see Burke 

& Kraut, 2016; Ellison et al., 2007; Valenzuela et al., 2009) we did not implement the Mokken scale. 

Hence, the scale used for our analysis consisted of a scale in which only item 3 was disregarded. See 

appendix F for a definition on the Mokken scale and coefficient H concept. See appendix E for the 

detailed results on the Mokken scale analysis. 

Finally, the scale reliability for an ordinal scale considering the 7 items (excluding item 3) 

resulted in an Omega total of 0.78, which can be classified as with high reliability (See appendix F 

for a definition of Omega total). If we would have kept the eight items, the Omega total value would 

have increased to 0.82. However, for the reasons presented above, we constructed the scale with seven 

items instead of the eight available ones, which is still considered as an acceptable number of items 

to constitute a scale (Dawis, 2000). For calculating this reliability measure, the statistical software R 

(R Core Team 2013) was used since is the only available tool in which this can be calculated by using 

the packages psych (Revelle 2019), MBESS (Kelley 2017), and userfriendlyscience (Peters 2018). 

 

3.4 Data Analysis 
For hypothesis testing, we used two dependent variables: Human CEA and Social CEA. The main 

independent variable in this project consisted of parent’s education, beyond it we included three 

mediator variables: internet skills, user’s education, and ICT equipment. And three control variables: 

user’s age, user’s gender, and residence type, which are common variables included in the digital 

divide literature. Furthermore, with these control variables, we are still able to see the influence of 

the mediators and the dependent variables into the CEAs.  A graphical description of the model can 

be seen in figure 5. 

The analysis consists of two mediation models one for each type of CEA, each mediation 

model contained three mediators, with the inclusion of the control variables. Besides the model for 

testing the hypotheses, a bivariate analysis was performed to understand how the set of variables 

correlate with each other.  Since we are examining Human and Social CEAs, the total number of 

hypotheses to be evaluated is 8. As we have N=9359 respondents for testing the hypotheses, we 

conducted a power analysis using R software (R Core Team 2013) and WebPower library (Zhiyong, 

Yujiao, and Miao 2018) based on a regression model with 7 predictors.  The results indicate that the 

minimum effect size we can detect with a power of 0.9, is 𝑓2 = 0.0019. This corresponds to a small 

effect size in the terminology of  Cohen (1938).  

All the statistical analyses were done using STATA 16 software (StataCorp 2019) unless 

mentioned in the text.  
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Figure 5. Tested model to understand the influence of parent’s education in offspring CEA behavior. 
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4. Results 

4.1 Descriptive statistics. 

4.1.1 Demographic and control variables 
From the total sample of 9,359 users, 64.9% reported living with both of their parents and the rest 

with at least one of them. A summary of the demographic of the parent and their offspring are 

presented in Table 1. The sample of users was slightly skewed towards males (52.1%), similarly, the 

sample of parents consisted of more males 51.7%.  Regarding age, the average user was 22 years old 

(SD = 3.6), and for parents, the average age was 51 years (SD = 8.2). Users sample consisted mostly 

of workers (56.9%) and students (33.7%), as well as parents’ sample, 75.9% report having a job, and 

the rest of them were non-workers.  

Parents and users were mostly living in urban residences (88.7%). The distribution of the 

sample regarding economic level consisted on its majority of people in the medium low level (45.6%), 

followed by those in the medium-high level (33.4%), then by people on the high level (14.5%) and 

the rest on the low economic level (6.5%). Since we choose only internet users 100% of them used 

the internet in the last 3 months, meanwhile for parents, this number dropped to 72.1%.  

  

 

 

Gender Female (%)

Users 47.9

Parent 48.3

Age M Range SD

Users 22.6 (18-30) 3.5

Parent 51.3 (30-98) 8.2

Education Mode (%)

Users Secondary school (27.9)

Parent Bachelor (49.3)

Occupation Mode (%)

Users Worker (75.9)

Parent Worker (56.9)

Uses internet Yes (%) 

Users 100

Parent 72.1

Urban (%)

Residence type 88.7

(%)

Economic level Low 6.5

Medium low 45.6

Medium high 33.4

High 14.5

Table 1. 

Demographics of parents and offspring (N=9,359) 
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4.1.2 Independent variables 
User’s and parent’s education: Most of the users had reached a bachelor’s educational level 

(49.3%), followed by higher media education (38.31%) the rarest level reached was no education 

(0.04%). Among parents, the most frequent level of education reached was secondary school (27.9%) 

followed by bachelor level (27.4%), and the least common was specialization (0.45%). See appendix 

B for a detailed description of the distribution of educational attainment for parents and offspring.  

 

ICT equipment: Only 93 of users (1.0%) do not have any of them (internet, computer, laptop, tablet, 

or smartphone) and the most common number of goods owned was three (35.4%). The most frequent 

goods owned were the smartphone (98.8%), followed by internet connection (80.5%) and the least 

common was the desktop computer (29.6%). From the sample, 80.5% has an internet connection at 

home, from which 50.4% only has access to fixed connection and 43.5% to both mobile and fixed 

connection. 75.7% of the owners of the internet at home were satisfied with the service. See appendix 

B for a more detailed description. 

 

Internet skills: Regarding internet skills (M=0.80, SD=0.19), the most common answer was knowing 

how to perform 8 of the aforementioned tasks (32.5%).The most common activity known was to 

download content from the internet (96.2%) and sending emails (96.2%), the least common skill was 

to code in a specialized language (27.5%). See appendix B for a more detailed description. 

 

4.1.3 Dependent variables 
Human CEA: Regarding human CEA (M=0.62, SD=0.29), most of the internet users have done two 

of the four activities in this category (28.4%). The most common type was following tutorials 

(83.6%), followed by searching for information regarding education or homework (79.9%) and the 

least common one was searching for online courses (39.8%).  44.7% of the users did not perform any 

type of human CEA. The distribution of user’s partaking in Human CEA can be found in figure 6. 

See appendix A for a detailed description of the distribution of Human CEA. 
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Figure 6. Histogram depicting the frequency distribution of Human CEA.  

Social CEA: About social CEA (M=0.51, SD=0.17), the most frequent answer was using three of the 

seven interaction channels (31.9%). The least popular one was LinkedIn (2.4%) and the most popular 

was using Facebook (95.5%). Only 0.6% of the internet users did not involve in any of such activities 

in the last three months. The distribution of user’s partaking in Human CEA can be found in figure 

7.   See appendix A for a detailed description of the distribution of Social CEA.  

 

 

Figure 7. Histogram depicting the frequency distribution of Social CEA.  
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4.2 Bivariate analysis. 
Before assessing the hypotheses, we explored how the variables correlated with each other, including 

all the demographics of the users and parents. These results can be found in table 2. As can be seen, 

most of the included variables are significantly related to each other, however, the strength of the 

correlations varies.  

We see that Human CEA moderately correlates with Social CEA (r=0.270, p<0.0001). 

Regarding the parent’s characteristics, Human CEA has a weak correlation with parent’s education 

(r=0.178, p<0.0001), the parent being an internet user (r=0.133, p<0.0001) and economic level of the 

family (r=0.102, p<0.0001). Based on these correlations we would expect that parent’s education has 

a direct effect on Human CEA since this determinant has been found to influence active mediation 

practices, which in turn influence positively the online behavior of offspring. As well, we see that the 

strongest correlations with Human CEA come from internet skills (r=0.341, p<0.0001) and ICT 

equipment (r=0.221, p<0.0001), thus we would expect they to positively predict Human CEA.   

Similarly, Social CEA weakly correlates with parent’s education (r=0.223, p<0.0001), the 

parent being an internet user (r=0.234, p<0.0001) and economic level of the family (r=0.207, 

p<0.0001). As with Human CEA, we thus expect that parent’s education has a direct influence on 

Social CEA. On the other hand, we expect that internet skills strongly influence Social CEA (r=0.323, 

p<0.0001), followed by ICT equipment (r=0.288, p<0.0001), and lastly user’s education  (r=0.228, 

p<0.0001). 

Regarding the characteristics of the parents we see that their educational level is strongly and 

positively correlated with being internet users (r=0.452, p<0.0001), with the ICT equipment available 

at home (r=0.428, p<0.0001) and with the economic level of the family (r=0.428, p<0.0001). These 

results are in line with the characteristics of internet users provided by the first-level digital divide 

studies. On the other hand, we do not find a strong correlation between parent’s level of education 

and their gender or age. 

Respecting the characteristics of the user we see that their educational attainment has a 

medium and positive correlation with their parent’s education (r=0.308, p<0.0001). Meaning more 

educated parents are more probable to have more educated offspring. Besides that, we also see that 

user’s education has a positive and strong relationship with user’s internet skills (r=0.406, p<0.0001), 

this relationship is expected considering the findings of literature regarding internet skills on the 

second-level digital divide. Regarding other demographics of the user we see that user’s education is 

only moderately correlated with their age (r=0.4235, p<0.0001). Besides that, the correlation between 

the user’s education and user’s gender and occupation is weak. 
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4.3 Hypotheses Testing 

4.3.1 Human Capital Enhancement Activities 

Mediation analysis 

Firstly, we checked for the regression assumptions on both mediation models. For the Human CEA 

model, we did not find problems of multicollinearity, the correlation between the independent 

variable, the mediator and the dependent variables were moderate to weak, with the stronger one 

being between the education of the parents and the ICT equipment (r=0.45, p<0.0001).  When 

checking about the Variance Inflation Factors, we found the tolerance to be below the usual limit of 

10 that indicates a problem of multicollinearity (VIF=1.22). Having not problems of multicollinearity 

allow us to see the real and unique influence of the mediators when they are, thus the model works 

well with the combination of these mediators and control variables selected from the theory Preacher 

and Hayes (2008).  Secondly, the residuals did not follow a normal distribution as determined with a 

Shapiro-Francia W test for normal data (w=0.9843, p<0.00001), which was consistent with the 

skewness and kurtosis test for normality (p<0.0001), this can bring problems on the confidence 

intervals, a solution for this can be using robust or bootstrap correction (Preacher and Hayes 2008). 

Moreover, a Breusch-Pagan / Cook-Weisberg test for heteroscedasticity (χ2(1) = 6.38, p <0.011), 

suggested a violation of homoscedasticity.  

Based on the results of the assumptions test, we followed the recommendations of Preacher 

and Hayes (2008), and the analysis was performed using the bootstrapping method. Finally, we did 

not find outliers far from the regression lines neither having a considerable influence on the predicted 

score. We performed the mediation analysis following the theory of MacKinnon et al. (2002), and a 

test of significance for each intervening variable using a Sobel test (MacKinnon et al. 2002) with 

bootstrap correction (Preacher and Hayes 2008). For a description of the mediation analysis model 

refer to appendix G. The results of the path analysis on the mediation test are presented in Table 3.   

From the results of the mediation model, we see that parent’s education,  user’s education, 

the user’s internet skills, and the ICT equipment available in the house, even after controlling for the 

demographics, statistically significant influence on the user’s Human CEA. The resulted model 

through the regression (equation 2 in appendix G) (F(7,9351) =1818.28, R2=16.27%) allows us to 

see the direct effect of parent’s education, and the indirect effect on the second stage of the mediators, 

and the influence of the control variables on Human CEA (refer to column Direct effect (c’) and Stage 

2 Indirect effect (b & e’) of Table 3).  

Regarding the effect of parent’s education on the user’s Human CEA, we see that the total 

effect of it is bigger than the direct effect. This indicates that we found a partial mediation through 

the internet skills, user’s education, and ICT equipment since the effects of the mediator variables 

were statistically significant (as indicated by the significant Sobel tests in table 3). Besides that, from 

the control variables, we see that only the user’s age is statistically significant and thus influences 

Human CEA in a negative way. We did not find support for differences on Human CEA involvement 

between men and women and between people living in urban and rural areas, after considering the 

internet skills, user’s education and ICT equipment available in the home (e’ paths on the model in 

figure 5).  
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Hypothesis 1a. From the mediation analysis, we see that parent’s education is statistically 

significant influencing Human CEA in both cases when considering just the control variables and 

when we also include the mediators. The total effect of parent’s education when only controlling for 

demographics is of ca=0.17 p<0.001, meanwhile the direct effect of parent’s education when 

considering the mediators decrease to ca’=0.02 p<0.05. The total indirect effect of the mediators 

resulted in abT=0.14 (from the bootstrapping test we obtained z=22.60, p<0.001). This accounts for 

mediators explaining 82.3% of the effect of parent’s education (abT / ca = 0.17), indicating a partial 

mediation from the mediators. Thus, we find support for the hypothesis H1a.  

 

Hypothesis 2a. From the mediation analysis, we see that internet skills significantly 

influence Human CEA. Internet skills have an indirect effect on the first stage of the mediation of 

a1a=0.21, p<0.001, which is the contribution of parent’s education into Internet skills when including 

the control variables. When considering all the variables in the model the contribution of internet 

skills into Human CEA is of b1a=0.25, p<0.001. From which the indirect effect of parent’s education 

through internet skills on Human CEA is of ab1a=0.05 with p<0.001 (from the bootstrapping test we 

obtained z=15.44, p<0.001). These results show that we find a statistically significant indirect effect 

of parent’s education through internet skills on Human CEA. Thus, we found  support for the 

hypothesis H2a.  

 

Hypothesis 3a. The mediation analysis results show that user’s education significantly 

influences Human CEA. User education has an indirect effect on the first stage of the mediation of 

a2a=0.31, p<0.001 which is the contribution of parent’s education into the user’s education when 

including the control variables. When considering all the variables in the model the contribution of 

the user’s education into Human CEA is of b2a=0.17, p<0.001. From which the indirect effect of 

parent’s education through user’s education on Human CEA is of ab1a=0.05 with p<0.001 (from the 

bootstrapping test we obtained z=13.50, p<0.001). These results show that we find a statistically 

significant indirect effect of parent’s education through the user’s education on Human CEA. Thus, 

we did find support for the hypothesis H3a. 

Variable type

Name in 

diagram Variable

Total effect - 

Equation 1

(c & e)

Stage 1:

Indirect effect - 

Equation 3

(a)

Direct 

effect - 

Equation 

2

(c')

Stage 2:

Indirect effect - 

Equation 2

(b & e')

Indirect 

effect[1]

(ab)

95% CI of 

indirect

effect [2]

Independent Y Parent's education 0.17** 0.02*

Mediator M 1 Internet skills 0.21** 0.25** 0.05** 0.04 - 0.06

M 2 User's education 0.31** 0.17** 0.05** 0.04 - 0.06

M 3 ICT equipment 0.42** 0.10** 0.04** 0.03 - 0.05

Control cv 1 User's age
-0.03**

-0.09**

cv 2 User's gender (0=Female)
0.01

0.01

cv 3 Region (0=Urban)
0.04**

0.01

Note . All variables were stadardized thus SD=1, M=0 . [1] Sobel test. [2] Bias corrected bootstrapping confidence intervals vased on 

1000 bootstrapping samples. *p<0.05 **p<0.001. N=9,359

Table 3:

Mediation of the effect of Parent's education on Human Capital Enhancing Activities (CEA) by internet skills, user's education and 

ICT equipment
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Hypothesis 4a. The mediation analysis results show that ICT equipment significantly 

influences Human CEA. ICT equipment has an indirect effect on the first stage of the mediation of 

a3a=0.42, p<0.001 which is the contribution of parent’s education into ICT equipment when including 

the control variables. When considering all the variables in the model the contribution of ICT 

equipment into Human CEA is of b3a=0.10, p<0.001. From which the indirect effect of parent’s 

education through ICT equipment on Human CEA is of ab3a=0.04 with p<0.001 (from the 

bootstrapping test we obtained z=8.22, p<0.001). These results show that we find a statistically 

significant indirect effect of parent’s education through the ICT equipment on Human CEA. Thus, 

we found support for the hypothesis H4a. 

 

4.3.2 Social Capital Enhancement Activities 

Mediation analysis 

For Social CEA, the regression’s assumptions check gave the following results. We did not find 

problems of multicollinearity, the correlation between the independent variable, the mediator and the 

dependent variables were moderate to weak, with the stronger one being between the education of 

the parents and the ICT equipment (r=0.45, p<0.0001).  When checking about the Variance Inflation 

Factors, we found the tolerance to be below the usual limit of 10 that indicates a problem of 

multicollinearity (VIF=1.22). Having no problems of multicollinearity allows us to see the real and 

unique influence of the mediators when they are, thus the model works well with the combination of 

these mediators and control variables selected from the theory Preacher and Hayes (2008).   

Secondly, we did not find problems of heteroskedasticity by using the Breusch-Pagan and 

Cook-Weisberg test for heteroskedasticity (χ2(1) = 0.66 and p=0.414). Finally, we checked for 

normality of the residuals by performing the skewness and kurtosis test for normality (p<0.0001) and 

the Shapiro-Francia W test for normal data (w=0.9964, p<0.00001) which is the alternative for very 

large samples of the Shapiro-Wilk test for normality (Stata n.d.). These results show that the error 

distribution is not normal, which can bring problems to the confidence intervals.  

Based on the results of the assumptions test, we followed the recommendations of Preacher 

and Hayes (2008), and the analysis was performed using the bootstrapping method. Finally, we did 

not find outliers far from the regression lines neither having a considerable influence on the predicted 

score. We performed the mediation analysis following the theory of MacKinnon et al. (2002), and a 

test of significance for each intervening variable using a Sobel test (MacKinnon et al. 2002) with 

bootstrap correction (Preacher and Hayes 2008). For a description of the mediation analysis model 

refer to appendix G. The results of the path analysis on the mediation test are presented in Table 4.   

From the results of the mediation model, we see that parent’s education,  user’s education, 

the user’s internet skills, and the ICT equipment available in the house, even after controlling for the 

demographics, statistically significant influence on the user’s Social CEA. The resulted model 

through the regression (equation 2 in appendix G) (F(7,9351) =1914.09, R2=16.98%.) allows us to 

see the direct effect of parent’s education, and the indirect effect on the second stage of the mediators, 

and the influence of the control variables on Social CEA (refer to column Direct effect (c’) and Stage 

2 Indirect effect (b & e’) of Table 4).  

Regarding the effect of parent’s education on the user’s Social CEA, we see that the total 

effect of it is bigger than the direct effect. This indicates that we found a partial mediation through 
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the internet skills, user’s education, and ICT equipment since the effects of the mediator variables 

were statistically significant (as indicated by the significant Sobel tests in table 3). Besides that, from 

the control variables, we see that only the user’s age is statistically significant and thus influences 

negatively Social CEA. We did not find support for differences on Social CEA involvement between 

men and women and between people living in urban and rural areas, after considering the internet 

skills, user’s education and ICT equipment available in the home (e’ paths on the model in figure 5).  

 

 

Hypothesis 1b. From the mediation analysis, we see that parent’s education is statistically 

significant influencing Social CEA in both cases when considering just the control variables and when 

we also include the mediators. The total effect of parent’s education when only controlling for 

demographics is of cb=0.20 p<0.001, meanwhile, the direct effect of parent’s education when 

considering the mediators decrease to cb’=0.06 p<0.05. The total indirect effect of the mediators 

resulted in abT=0.14 (from the bootstrapping test we obtained z=24.37 p<0.001). This accounts that 

mediators are explaining 70% of the effect of parent’s education (abT / cb = 0.70), indicating a partial 

mediation from the mediators. Thus, we find support for the hypothesis H1b. 

 

Hypothesis 2b. From the mediation analysis, we see that internet skills significantly 

influence Social CEA. Internet skills have an indirect effect on the first stage of the mediation of a1b=-

0.21, p<0.001, which is the contribution of parent’s education into Internet skills when including the 

control variables. When considering all the variables in the model the contribution of internet skills 

into Social CEA is of b1b=0.24, p<0.001. From which the indirect effect of parent’s education through 

internet skills on Social CEA is of ab1b=0.05 with p<0.001 (from the bootstrapping test we obtained 

z=14.93, p<0.001). These results show that we find a statistically significant and positive indirect 

effect of parent’s education through internet skills on Social CEA. Thus, we found support for the 

hypothesis H2b. 

 

Hypothesis 3b. The mediation analysis results show that user’s education significantly 

influences Social CEA. User education has an indirect effect on the first stage of the mediation of 

Variable type

Name in 

diagram Variable

Total effect - 

Equation 1

(c & e)

Stage 1:

Indirect effect - 

Equation 3

(a)

Direct 

effect - 

Equation 

2

(c')

Stage 2:

Indirect effect - 

Equation 2

(b & e')

Indirect 

effect[1]

(ab)

95% CI of 

indirect

effect [2]

Independent Y Parent's education 0.20** 0.06*

Mediator M 1 Internet skills 0.21** 0.24** 0.05** 0.04 - 0.03

M 2 User's education 0.31** 0.07** 0.02** 0.01 - 0.03

M 3 ICT equipment 0.41** 0.17** 0.07** 0.06 - 0.08

Control cv 1 User's age
-0.05**

-0.09**

cv 2 User's gender (0=Female)
-0.03**

-0.04

cv 3 Region (0=Urban)
0.09**

0.06

Table 4:

Mediation of the effect of Parent's education on Social Capital Enhancing Activities (CEA) by internet skills, user's education and 

ICT equipment

Note . All variables were stadardized thus SD=1, M=0 . [1] Sobel test. [2] Bias corrected bootstrapping confidence intervals vased on 

1000 bootstrapping samples. *p<0.05 **p<0.001. N=9,359
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a2b=0.31, p<0.001 which is the contribution of parent’s education into the user’s education when 

including the control variables. When considering all the variables in the model the contribution of 

the user’s education into Social CEA is of b2b=0.07, p<0.001. From which the indirect effect of 

parent’s education through user’s education on Social CEA is of ab1b=0.02 with p<0.001 (from the 

bootstrapping test we obtained z=6.32, p<0.001). These results show that we find a statistically 

significant indirect effect of parent’s education through the user’s education on Social CEA. Thus, 

we did find support for the hypothesis H3b. 

 

Hypothesis 4b.  The mediation analysis results show that ICT equipment significantly 

influences Social CEA. ICT equipment has an indirect effect on the first stage of the mediation of 

a3b=0.41, p<0.001 which is the contribution of parent’s education into ICT equipment when including 

the control variables. When considering all the variables in the model the contribution of ICT 

equipment into Social CEA is of b3b=0.17, p<0.001. From which the indirect effect of parent’s 

education through ICT equipment on Social CEA is of ab3b=0.07 with p<0.001 (from the 

bootstrapping test we obtained z=14.54, p<0.001). These results show that we find a statistically 

significant indirect effect of parent’s education through the ICT equipment on Social CEA. Thus, we 

found support for the hypothesis H4b. 

 

With the two explained mediation models, we were able to evaluate the height hypotheses 

here presented, an overview of the results can be seen in table 5. 

 

 

  

Hypothesis Dependent variable

Main independent 

variable Table and column Results

H1a Human CEA Parent’s education 3, Direct effect (c’) Supported

H2a Human CEA User’s internet skills 3, Indirect effect[1] (ab) Supported

H3a Human CEA User’s education 3, Indirect effect[1] (ab) Supported

H4a Human CEA ICT equipment 3, Indirect effect[1] (ab) Supported

H1b Social CEA Parent’s education 4, Direct effect (c’) Supported

H2b Social CEA User’s internet skills 4, Indirect effect[1] (ab) Supported

H3b Social CEA User’s education 4, Indirect effect[1] (ab) Supported

H4b Social CEA ICT equipment 4, Indirect effect[1] (ab) Supported

Table 5:

Results of hypothesis testing
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5. Discussion and conclusion  

5.1 Discussion  
Eight hypotheses were evaluated in this research to understand how the parent’s education influence 

the user’s involvement in internet activities that have the potential to bring benefits to the user’s 

human and social capital. We found that parent’s education has a positive influence on both types of 

CEAs. There is a direct influence of parent’s into CEAs but also an indirect effect reflected through 

their offspring’s internet skills, education, and ICT equipment available at home. In detail, we found 

that both, the total effect, and the direct effect of parent’s education, was slightly higher for Social 

CEA than for Human CEA. With these results, we found support for our hypothesis 1a and 1b.  

When looking at the specific influence of parent’s education on the mediators, our results 

suggest that parent’s education positively influences the user’s internet skills which are in line with 

previous findings (Cabello-Hutt et al. 2018). Thus, we found support for our hypotheses H2a and 

H2b. Furthermore, by comparing its indirect effect with the ones of the other two mediators, we see 

that it was one of the most import mediators for Human CEA and the second one for Social CEA.  

Even though we did not test the underlying mechanism that accounts for this indirect influence of 

parent’s education through internet skills, based on the available literature we consider this can be 

happening because those more educated parents are more probable to enroll in active mediation 

practices (Cabello-Hutt et al. 2018).   

On the other side, we saw that internet skills positively influence both types of CEAs, being 

the strongest factor in predicting the involvement of users on Human and Social CEAs. These results 

are in line with the literature of the second-level digital divide, in which previous findings suggest 

that internet skills influence CEA (Zillien and Hargittai 2009).   

The results regarding the user’s education show that this is positively influenced by the 

parent’s education, which is in line with parental influence on offspring’s development literature 

(Becker 1994). Thus, we found support for H3a and H3b. Comparing the indirect effect of the user’s 

education with the two other mediators, we see that it is an important factor predicting Human CEA 

but for Social CEA it was the mediator which explains the less of parent’s education indirect’ 

influence. Furthermore, we found that the user’s education is one of the most important factors 

determining the involvement of CEA. This is consistent with previous findings regarding the 

involvement of user’s on Human CEA (van Deursen and van Dijk 2014; Van Deursen et al. 2015). 

However, our results suggest that education positively influences Social CEA while the results on 

other studies (van Deursen and van Dijk 2014; Van Deursen et al. 2015) show that education is 

negatively associated with Social CEA.   

We argue that the differences in Social CEA and education founded here can be accounted 

for the following reasons. For instance, the period of data collection (a gap of 8 years between their 

data collection, 2010 - 2013 while our data is from 2018) because the usage of the internet as a means 

of communication and contact has changed through the years (Kapoor et al. 2018). Withal, the items 

they used for measuring this construct included fewer items (using social networks, chatting, and 

sharing photos/videos) meanwhile our construct examined the usage of diverse social network sites 

plus and of online communication channels (calls or email). Finally, these differences can also be 

biased for cultural factors, being our sample from Mexico and the one used by van Deursen and van 

Dijk (2014) and Van Deursen et al. (2015) from The Netherlands. 
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Moreover, we found that most of the parent’s indirect influence on CEAs goes through the 

ICT equipment available at home, thus we found support for H4a and H4b. This one was the most 

important of the three mediators explaining the indirect influence of parent’s education in Social CEA 

but for Human CEA it was the one explaining the least of the parent’s indirect effect. Nonetheless,  

the influence of parent’s education on ICT equipment was in both models positive and significant 

which is in line with other findings (Katz and Gonzalez, 2016). We consider that parents with lower 

educational attainment have potentially fewer resources to acquire a broad variety of ICT equipment 

(International Telecommunication Union 2017). Following this reasoning, the steeps inequalities 

between economic levels in societies as Mexico (Torres and Rojas 2015; University of Oxford 2018) 

can be the underlying mechanism explaining why parent’s education highly influenced ICT 

equipment, which results in influencing CEAs (van Deursen and van Dijk 2019; Katz 2017; Pearce 

and Rice 2013).  

Finally, from the control variables in our models, the only one who still influences CEA after 

including the user’s internet skills, ICT equipment, and user’s education is the user's age. We found 

that involvement in both types of CEAs is correlated with being younger, contradicting previous 

results (Van Deursen et al. 2015). But we did not find a difference between Human and Social CEAs 

between men and women, neither between people living in urban and rural spaces as other findings 

suggested (Van Deursen et al. 2015).  

 

5.2 Limitations 
Even though in this research a big sample was used, we are conservative respecting the findings here 

presented. Due to the data selection process we took, the sample resulted biased towards people who 

have made use of a computer in the last 3 months when the data was collected. Thus, we are missing 

information regarding persons who had accessed the internet only through their smartphone, which 

is something commonly done by people from low SES backgrounds in developing countries 

(Gutiérrez and Gamboa 2010).   

Regarding socioeconomic status, our sample was biased to people with higher educational 

attainment and economic level. Statistics (INEGI 2015) show that 31.5% of Mexicans from 18 to 24 

years go to school, from which the half goes to higher education (15.2%), meanwhile in our sample 

bachelor education among youngsters accounted for 49.3% of the sample. Concerning parent’s 

sample, the statistics show that 5.2% of Mexicans between 30 to 64 years old does not hold any 

education, this number rises to 22.5% from parents older than 65 years old (INEGI 2015). In our 

sample, this percentage dropped to 1.47%. As a result of the comparison between these numbers, we 

see that our sample can be considered as highly educated when comparing it to the average Mexican 

population.  

Moreover, our sample was not representative of the economic strata of Mexican households. 

In the last report from Mexican economic stratification, it was estimated that 42.4% of households in 

Mexico are from a middle class, 2.5% constituted the high economic level and 55.1% are from low 

economic levels (Prieto and Anaya 2014). In our sample low economic level just accounted for 6.5% 

of it, thus, it is highly skewed towards middle and higher economic levels. Lastly, it was also slightly 

biased towards men (Mexican population consists of an average of 51.4% of the population being 

women). Due to these factors, our results might not be representative of people from more 

disadvantaged backgrounds. 



INHERITED DIGITAL DIVIDE 

40 

 

Regarding the design of the interview, the questions used in this study were of dichotomous 

types. Although this type of item yields similar results in comparison with scale-type items, the 

recommendation is to use scale-types (Helsper et al. 2015) since this can increase the response rate. 

This happens because when people are presented with the don’t know option, the response rate drop. 

Even though we only used observations without missing data points, the usage of dichotomous items 

could have led to a lower response rate.  

Beyond this, the generalization of this study might not apply to all types of societies. In this 

regard, we are especially conservatives about the influence on parent’s education on ICT equipment 

on both CEAs in more even societies (Van Deursen and Helsper 2018). The steeper differences in 

access to resources between people from different SES among the Mexican population can increase 

the influence of parent’s education into CEAs. Thus, in more even societies the influence of parent’s 

education can differ if we consider access to ICT equipment can be more equal between people from 

different SES there.  

5.3 Future research 

Future research can be conducted in other countries and examine other types of CEAs. Although we 

had the data to examine Economic and Personal CEA due to resource constraints, we were unable to 

study them. However, since we found differences in the effect of the influence of parent’s education 

between Human and Social CEA, we consider differences in other types of CEAs can be found. This 

would allow us to have a more nuanced panorama on the digital divide and parental mediation field.  

Beyond that, due to the discrepancies we found between user’s education and Social CEA 

from our research and past findings, we suggest reassessing this relationship in developed nations. 

We consider involvement in Social CEA might not be any more something related to education. 

Especially with the changes in life experienced due to the Coronavirus pandemic, we consider people 

from different SES backgrounds worldwide, is using the internet as a mean of social interaction and 

communication (Gibson, Bardach, and Pope 2020).  

Finally, we propose that new research is done examining the effect of parent’s characteristics, 

parental mediation activities, and different types of internet skills while controlling the user’s 

characteristics to better understand how is the underlying mechanism and results of parent’s 

influencing on offspring’s digital skills.  

5.4 Societal relevance 
This research contributes to society as a source of knowledge for the design of strategies that aim to 

close the digital divide. We saw how the education of parents is strongly influencing the availability 

of diverse ICT equipment for the offspring. In a country as Mexico access to the internet between 

regions is steep, it goes from 73.1% of the urban population been connected to 40.6% in rural areas 

(Ministry of Communications and Transportation, 2019). Thus, closing the first-level digital divide 

gap is important, creating solutions that allow children from disadvantaged families to have in-home 

access to more equipment would be a solution based on the findings of this research.  

 Based on this, initiatives that just focus on bringing the internet infrastructure to 

marginalized areas might not be a full solution. Having the resources to connect to the internet at 

home (meaning internet connection and a diverse set of ICT equipment) is the basis to enable people 

to profit from the web (Katz et al. 2019). Moreover, as our results and previous findings show, 

enhancing user’s internet skills and teaching users about how they can profit from the internet is also 

crucial, not only for youngsters but also for their parents.  
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Educating the population about the internet benefits, risks and possibilities offered there 

should be carried hand by hand with initiatives that aim to close the first digital divide. We propose 

to educate parents about how they and their offspring can enhance their Social, Human, and other 

forms of capital through workshops and massive communication that teach them which kind of 

activities have this potential. Moreover, including programs that help the population to enhance their 

internet skills will create a more complete strategy to close the digital divide can be addressed.  

As an example of this types of solution in Mexico, is a recent project developing which 

purpose is to provide satellite high-speed Wi-Fi to rural unconnected communities (Cruz 2020), with 

a “low rental price” (10 Mexican pesos per hour, equivalent to 12.3% of the minimum day wage 

(Secretary of Labor and Social Welfare 2019)). Like this, most of the strategies in Mexico to close 

the digital divide rely mostly on subsidizing private telecom companies to deploy infrastructure across 

the Mexican republic (Cave, Guerrero, and Mariscal 2019). Following the results in this research, we 

consider these are insufficient efforts when trying to close the digital divide. 

5.5 Conclusions 
In this research, we aimed to contribute to the literature of the digital divide by assessing whether and 

how users’ Human and Social CEA are influenced by their parents’ educational level. Our results 

provided new insights into the parental mediation field by including a new sample of users regarding 

age, the influence of parent´s and user’s education, and by using an understudied type of society, 

namely the Mexican population. We found that parent’s education plays a role itself in the 

involvement of their offspring’s Human and Social CEAs. The parent’s education influences go 

mainly and positively through the ICT equipment available at home and by the user’s education. 

In line with our expectations, we found that the parent’s education has a positive effect on 

the internet skills of the users, and this was an important mediator through which parent’s education 

had influence. Previous studies (Cabello-Hutt et al. 2018) suggested that parents have a positive 

influence on offspring internet skills because more educated parents enroll in active mediation 

practices. However, in this study, we did not assess parental mediation practices.  

Furthermore, we saw that parent’s education positively influences user’s education, and 

user’s education is a crucial factor predicting the user’s involvement of Human and Social CEAs. 

Thus, children from families with lower levels of educational attainments are probably missing the 

benefits they can strive from the internet by involving in CEAs. The education of their parents impacts 

on the ICT equipment they have at home, their educational level might be lower, and they might have 

fewer internet skills. Additionally, older offspring are involving more in both types of CEAs.  

Our results about predicting Human and Social CEA were mostly in line with previous 

findings, showing the positive effect of the internet’s skills, user’s education, and ICT equipment for 

involvement on CEAs. Even though we did not directly measure the outcomes of internet usage (third-

level digital divide), from the results of third-level digital divide literature we can infer than those 

who are enrolling in different CEAs are getting positive outcomes in their capital. This suggests that 

to overcome the third-level digital divide, diversity in ICT equipment in the home, user’s education, 

and internet skills are an important predictor for involving in CEAs, at least for Human and Social 

CEA.  

We conclude that education of parents plays a key role in determining the ICT equipment 

offspring have access to, the underlying construct of this can be explained by diverse factors such as 

income level or living in rural spaces and thus being unable to bring the ICT resources to the 
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household (Katz et al. 2019). Although access to the internet is crucial, we consider variations in the 

equipment should not be underestimated in the literature of the digital divide. 

The Corona crisis that is lived today worldwide is an example of how the digital divide can 

marginalize even more the people who are already in a disadvantaged position on society (Ramsetty 

and Adams 2020). Offspring from less-educated parents might be losing quality on their education 

when this has been taken to online channels. Taking a full day of lessons in a smartphone might be 

tiring and challenging in comparison with doing it in a properly equipped desktop computer. This is 

in the better case where parents can afford to pay the internet at home, those whose parents cannot, 

might be completely missing the education that should be delivered equally for everyone (Van 

Lancker and Parolin 2020). Moreover, those whose parents are less internet versed might be lacking 

support when they face challenges about using modern or new technologies., which can rise feelings 

of stress or discouragement. Regarding Social CEA, those with fewer skills, education, and ICT 

equipment might be experiencing greeter feelings of loneliness by not being involved in Social CEA 

(Gibson et al. 2020). Thus, the situation of the COVID-19 is an example of the crucial role the internet 

plays in our society today, not only by having access to it but also about how people can use the 

internet for their benefit in multiple realms.  

 

  



INHERITED DIGITAL DIVIDE 

43 

 

Bibliography 
 

Altuna, Jon, Hasan Aydin, Burhan Ozfidan, and Nere Amenabav. 2013. “The Digital User of Social 

Networks : A Comparative , Transcultural and Intergenerational Study.” 5(3):598–610. 

Álvarez, M., A. Torres, E. Rodríguez, S. Padilla, and M. J. Rodrigo. 2013. “Attitudes and Parenting 

Dimensions in Parents’ Regulation of Internet Use by Primary and Secondary School 

Children.” Computers and Education 67:69–78. 

Amy Bach, Gwen Shaffer, and Todd Wolfson. 2013. “Digital Human Capital: Developing a 

Framework for Understanding the Economic Impact of Digital Exclusion in Low-Income 

Communities.” Journal of Information Policy 3(1):247. 

Anderson, Robert H., Tora K. Bikson, Sally Ann Law, and Bridger M. Mitchell. 1997. “Universal 

Access to E‐mail: Feasibility and Societal Implications.” Educational Media International 

34(2):86–87. 

Bandura, Albert. 1977. “Self-Efficacy: Toward a Unifying Theory of Behavioral Change.” 

Psychological Review 84(2):191–215. 

Becker, Gary S. 1994. “Human Capital Revisited.” Pp. 15–28 in Human Capital: A Theoretical and 

Empirical Analysis with Special Reference to Education (3rd Edition). The University of 

Chicago Press. 

Bourdieu, Pierre. 2018. “The Forms of Capital.” Pp. 280–91 in Readings in Economic Sociology. 

Oxford, UK: Blackwell Publishers Ltd. 

Burke, Moira, and Robert E. Kraut. 2016. “The Relationship between Facebook Use and Well-

Being Depends on Communication Type and Tie Strength.” Journal of Computer-Mediated 

Communication 21(4):265–81. 

Cabello-Hutt, Tania, Patricio Cabello, and Magdalena Claro. 2018. “Online Opportunities and Risks 

for Children and Adolescents: The Role of Digital Skills, Age, Gender and Parental Mediation 

in Brazil.” New Media and Society 20(7):2411–31. 

Cable.co.uk. 2019. “Worldwide Broadband Speed League 2019.” 2019. Retrieved February 25, 

2020 (https://www.cable.co.uk/broadband/speed/worldwide-speed-league/). 

Cave, Martin, Rubén Guerrero, and Elisa Mariscal. 2019. “Closing the Digital Divide in Mexico: 

An inside-out and Outside-in Vision of Competition and Regulation.” Global Business 

Executive Council (CEEG) 1–73. 

Clark, Lee Anna, and David Watson. 2019. “Constructing Validity: New Developments in Creating 

Objective Measuring Instruments.” Psychological Assessment 31(12):1412–27. 

Clark, Lynn Schofield. 2009. “Digital Media and the Generation Gap.” Information Communication 

and Society 12(3):388–407. 

Clark, Lynn Schofield. 2011. “Parental Mediation Theory for the Digital Age.” Communication 

Theory 21(4):323–43. 

Clayton, John, and Stephen J. Macdonald. 2013. “THE LIMITS OF TECHNOLOGY.” Information, 

Communication & Society 16(6):945–66. 

Cohen, Jacob. 1938. “Quantitative Methods in Psychology.” Nature 141(3570):613–613. 



INHERITED DIGITAL DIVIDE 

44 

 

Cole, Michael, Vera John-Steiner, Sylvia Scribner, and Ellen Souberman, eds. 1978. Mind in 

Society: The Development of Higher Psychological Processes. L. S. Vygotsky. Oxford,  

England: Harvard U Press. 

Cruz, Ariadna. 2020. “Enabling Wi-Fi Spots in Rural Areas of Mexico.” El Universal. 

Currie, Janet, and Enrico Moretti. 2003. “Mother’s Education and the Intergenerational 

Transmission of Human Capital: Evidence from College Openings.” The Quarterly Journal of 

Economics 118(4):1495–1532. 

Davis-Kean, Pamela E. 2005. “The Influence of Parent Education and Family Income on Child 

Achievement: The Indirect Role of Parental Expectations and the Home Environment.” 

Journal of Family Psychology 19(2):294–304. 

van Deursen, Alexander J. A. M., and Jan A. G. M. van Dijk. 2014. “The Digital Divide Shifts to 

Differences in Usage.” New Media & Society 16(3):507–26. 

van Deursen, Alexander J. A. M., and Jan A. G. M. van Dijk. 2019. “The First-Level Digital Divide 

Shifts from Inequalities in Physical Access to Inequalities in Material Access.” New Media & 

Society 21(2):354–75. 

Van Deursen, Alexander J. A. M., Jan A. G. M. Van Dijk, and Peter M. Ten Klooster. 2015. 

“Increasing Inequalities in What We Do Online: A Longitudinal Cross Sectional Analysis of 

Internet Activities among the Dutch Population (2010 to 2013) over Gender, Age, Education, 

and Income.” Telematics and Informatics 32(2):259–72. 

Van Deursen, Alexander J. A. M., and Ellen J. Helsper. 2018. “Collateral Benefits of Internet Use: 

Explaining the Diverse Outcomes of Engaging with the Internet.” New Media & Society 

20(7):2333–51. 

van Deursen, Alexander, and Jan van Dijk. 2011. “Internet Skills and the Digital Divide.” New 

Media & Society 13(6):893–911. 

Diamantopoulos, Adamantios, and Heidi M. Winklhofer. 2001. “Index Construction with Formative 

Indicators: An Alternative to Scale Development.” Journal of Marketing Research 38(2):269–

77. 

Van Dijk, Jan A. G. M. 2012. “The Evolution of the Digital Divide: The Digital Divide Turns to 

Inequality of Skills and Usage.” Digital Enlightenment Yearbook 2012 57–75. 

Dimaggio, Paul, Eszter Hargittai, Coral Celeste, and Steven Shafer. 2001. “From Unequal Access to 

Differentiated Use: A Literature Review and Agenda for Research on Digital Inequality*.” 

Ellison, Nicole B., Charles Steinfield, and Cliff Lampe. 2007. “The Benefits of Facebook ‘Friends:’ 

Social Capital and College Students’ Use of Online Social Network Sites.” Journal of 

Computer-Mediated Communication 12(4):1143–68. 

El Financiero. 2018. “At What Age Do Millennials Leave ‘the Nest’ in Mexico?” Retrieved 

February 6, 2020 (https://www.elfinanciero.com.mx/empresas/a-que-edad-se-independizan-

los-millennials-en-mexico). 

Fornell, Claes, and Fred L. Bookstein. 1982. “Two Structural Equation Models: LISREL and PLS 

Applied to Consumer Exit-Voice Theory.” Journal of Marketing Research 19(4):440. 

Furuholt, Bjørn, and Stein Kristiansen. 2007. “A Rural-Urban Digital Divide?” The Electronic 

Journal of Information Systems in Developing Countries 31(1):1–15. 



INHERITED DIGITAL DIVIDE 

45 

 

Gibson, Allison, Shoshana H. Bardach, and Natalie D. Pope. 2020. “COVID-19 and the Digital 

Divide: Will Social Workers Help Bridge the Gap?” Journal of Gerontological Social Work 

00(00):1–3. 

Gray, Tricia J., Jason Gainous, and Kevin M. Wagner. 2017. “Gender and the Digital Divide in 

Latin America*.” Social Science Quarterly 98(1):326–40. 

Gutiérrez, Luis H., and Luis F. Gamboa. 2010. “Determinants of ICT Usage among Low-Income 

Groups in Colombia, Mexico, and Peru.” Information Society 26(5):346–63. 

Hale, Timothy M., Shelia R. Cotten, Patricia Drentea, and Melinda Goldner. 2010. “Rural-Urban 

Differences in General and Health-Related Internet Use.” American Behavioral Scientist 

53(9):1304–25. 

Hardouin, Jean Benoit, Angélique Bonnaud-Antignac, and Véronique Sébille. 2011. 

“Nonparametric Item Response Theory Using Stata.” Stata Journal 11(1):30–51. 

Hargittai, Eszter. 2002. “Second-Level Digital Divide: Differences in People’s Online Skills.” First 

Monday 7(4):1–20. 

Hargittai, Eszter. 2010. “Digital Na(t)Ives? Variation in Internet Skills and Uses among Members of 

the ‘Net Generation.’” Sociological Inquiry 80(1):92–113. 

Hargittai, Eszter, and Amanda Hinnant. 2008. “Digital Inequality: Differences in Young Adults’ 

Use of the Internet.” Communication Research 35(5):602–21. 

Hargittai, Eszter, and Steven Shafer. 2006. “Differences in Actual and Perceived Online Skills: The 

Role of Gender.” Social Science Quarterly 87(2):432–48. 

Haythornthwaite, Caroline. 2001. “Introduction.” American Behavioral Scientist 45(3):363–82. 

Helsper, Ellen J., Rebecca Eynon, and Alexander J. A. M. van Deursen. 2015. “Tangible Outcomes 

of Internet Use.” From Digital Skills to Tangible Outcomes Project Report 1–72. 

Helsper, Ellen J., and Sergio Godoy-etcheverry. 2011. “Impact of ICT on Production of Goods and 

Services: The Long Tail of Digital Exclusion — A Comparison Between the UK and Chile.” 

The Conference Board 1–39. 

Helsper, Ellen Johanna. 2010. “Gendered Internet Use across Generations and Life Stages.” 

Communication Research 37(3):352–74. 

Helsper, Ellen Johanna. 2012. “A Corresponding Fields Model for the Links Between Social and 

Digital Exclusion.” Communication Theory 22(4):403–26. 

Helsper, Ellen Johanna. 2017. “A Socio-Digital Ecology Approach to Understanding Digital 

Inequalities among Young People.” Journal of Children and Media 11(2):256–60. 

Helsper, Ellen Johanna, and Rebecca Eynon. 2013. “Distinct Skill Pathways to Digital 

Engagement.” European Journal of Communication 28(6):696–713. 

INEGI. 2005. II Count of Population and Housing: Sociodemographic Profile of the Federal 

District. Mexico City, Mexico. 

INEGI. 2015. “Intercensal Survey 2015.” 

International Telecommunication Union. 2017. “Connecting the Unconnected: Working Together to 

Achieve Connect 2020 Agenda Targets.” 1–30. 



INHERITED DIGITAL DIVIDE 

46 

 

Junker, Brian W., and Klaas Sijtsma. 2001. “Nonparametric Item Response Theory in Action: An 

Overview of the Special Issue.” Applied Psychological Measurement 25(3):211–20. 

Kapoor, Kawaljeet Kaur, Kuttimani Tamilmani, Nripendra P. Rana, Pushp Patil, Yogesh K. 

Dwivedi, and Sridhar Nerur. 2018. “Advances in Social Media Research: Past, Present and 

Future.” Information Systems Frontiers 20(3):531–58. 

Katz, Vikki S. 2017. “What It Means to Be ‘ under-Connected ’ in Lower- Income Families 

Families.” Journal of Children and Media 2798(August):1–4. 

Katz, Vikki S, and Carmen Gonzalez. 2016. “Community Variations in Low-Income Latino 

Families ’ Technology Adoption and Integration.” 

Katz, Vikki S., and Carmen Gonzalez. 2016. “Toward Meaningful Connectivity: Using Multilevel 

Communication Research to Reframe Digital Inequality.” Journal of Communication 

66(2):236–49. 

Katz, Vikki S., Meghan B. Moran, and Carmen Gonzalez. 2018. “Connecting with Technology in 

Lower-Income US Families.” 

Katz, Vikki S., Meghan B. Moran, and Katherine Ognyanova. 2019. “Contextualizing Connectivity: 

How Internet Connection Type and Parental Factors Influence Technology Use among Lower-

Income Children.” Information Communication and Society 22(3):313–35. 

Kelley, Ken. 2017. “MBESS (Version 4.0.0 and Higher).” 

Kent, N., and K. Facer. 2004. “Different Worlds? A Comparison of Young People’s Home and 

School ICT Use.” Journal of Computer Assisted Learning 20(6):440–55. 

Kyrylych, Khrystyna. 2013. “Problem of Uneven Economic Development of the World Economy: 

Essence and Causes.” Intellectual Economics 7(3):344–54. 

Van Lancker, Wim, and Zachary Parolin. 2020. “COVID-19, School Closures, and Child Poverty: 

A Social Crisis in the Making.” The Lancet Public Health 5(5):e243–44. 

Livingstone, Sonia, and Ellen J. Helsper. 2008. “Parental Mediation of Children’s Internet Use.” 

Journal of Broadcasting and Electronic Media 52(4):581–99. 

Lustig, Nora, Luis F. Lopez-Calva, and Eduardo Ortiz-Juarez. 2013. “Declining Inequality in Latin 

America in the 2000s: The Cases of Argentina, Brazil, and Mexico.” World Development 

44:129–41. 

MacKinnon, David P., Chondra M. Lockwood, Jeanne M. Hoffman, Stephen G. West, and Virgil 

Sheets. 2002. “A Comparison of Methods to Test Mediation and Other Intervening Variable 

Effects.” Psychological Methods 7(1):83–104. 

Mariscal Avilés, Judith, Sebastián Benítez Larghi, and María Angélica Martínez Aguayo. 2016. 

“The Informational Life of the Poor: A Study of Digital Access in Three Mexican Towns.” 

Telecommunications Policy 40(7):661–72. 

Martínez De Morentin, Juan Ignacio, Alejandra Cortés, Concepción Medrano, and Pedro Apodaca. 

2014. “Internet Use and Parental Mediation: A Cross-Cultural Study.” Computers and 

Education 70:212–21. 

Matzat, Uwe, and Erik van Ingen. 2020. “Social Inequality and the Digital Transformation of 

Western Society: What Can Stratification Research and Digital Divide Studies Learn from 



INHERITED DIGITAL DIVIDE 

47 

 

Each Other?” Pp. 379–97 in Soziologie des Digitalen - Digitale Soziologie? Nomos 

Verlagsgesellschaft mbH & Co. KG. 

McLoyd, Vonnie C. 1998. “Socioeconomic Disadvantage and Child Development.” American 

Psychologist 53(2):185–204. 

McNeish, Daniel. 2018. “Thanks Coefficient Alpha, We’ll Take It from Here.” Psychological 

Methods 23(3):412–33. 

Monkkonen, Paavo. 2015. “How Economic Development Shapes Household Structure and the Age 

of Leaving Home and Household Formation: Evidence from 67 Countriess Big Microdataa.” 

SSRN Electronic Journal 1–32. 

Odlyzko, Andrew. 2005. “The History of Communications and Its Implications for the Internet.” 

SSRN Electronic Journal. 

OECD. 2008. Broadband Growth and Policies in OECD Countries. Soul, Korea. 

OECD. 2011. “OECD Council Recommendation on Principles for Internet Policy Making.” OECD 

(December):1–10. 

OECD. 2016. Society at a Glance 2016. OECD. 

OECD. 2019. “Enhancing Access and Connectivity to Harness Digital Transformation.” (March). 

Pearce, Katy E., and Ronald E. Rice. 2013. “Digital Divides From Access to Activities: Comparing 

Mobile and Personal Computer Internet Users.” Journal of Communication 63(4):721–44. 

Peters, Gjalt-Jorn Ygram. 2018. “Userfriendlyscience: Quantitative Analysis Made Accessible.” 

Preacher, Kristopher J., and Andrew F. Hayes. 2008. “Asymptotic and Resampling Strategies for 

Assessing and Comparing Indirect Effects in Multiple Mediator Models.” Behavior Research 

Methods 40(3):879–91. 

Price, Paul C. 2012. “Complex Research Designs.” Pp. 210–12 in Psychology Research Methods: 

Core Skills and Concept. Creative Commons. 

Prieto, Rodrigo Negrete, and Miriam Romo Anaya. 2014. Quantifying the Middle Class in Mexico 

in the First Decade of the 21st Century: An Exploratory Exercise. Aguascalientes. México. 

R Core Team. 2013. “R: A Language and Environment for Statistical Computing.” 

Ramsetty, Anita, and Cristin Adams. 2020. “Impact of the Digital Divide in the Age of COVID-

19.” Journal of the American Medical Informatics Association 0(April):1–3. 

Razieh Tadayon Nabavi. 2016. “Bandura ’ s Social Learning Theory & Social Cognitive Learning 

Theory Theories of Developmental Psychology Title : Bandura ’ s Social Learning Theory & 

Social Cognitive Learning Theory Razieh Tadayon Nabavi.” Research Gate (January 

2012):1–24. 

Revelle, William. 2019. “Psych: Procedures for Psychological, Psychometric, and Personality 

Research.” 

Roberts, Nicholas, and Jason Bennett Thatcher. 2009. “Conceptualizing and Testing Formative 

Constructs: Tutorial and Annotated Example.” Data Base for Advances in Information 

Systems 40(3):9–39. 

Sánchez Escobedo, Pedro. 2006. “Discapacidad, Familia y Logro Escolar.” Revista Iberoamericana 



INHERITED DIGITAL DIVIDE 

48 

 

de Educación 40(2):6. 

Scheerder, Anique, Alexander van Deursen, and Jan van Dijk. 2017. “Determinants of Internet 

Skills, Uses and Outcomes. A Systematic Review of the Second- and Third-Level Digital 

Divide.” Telematics and Informatics 34(8):1607–24. 

Scheerder, Anique J., Alexander J. A. M. van Deursen, and Jan A. G. M. van Dijk. 2019a. “Internet 

Use in the Home: Digital Inequality from a Domestication Perspective.” New Media and 

Society 21(10):2099–2118. 

Scheerder, Anique J., Alexander J. A. M. van Deursen, and Jan A. G. M. van Dijk. 2019b. 

“Negative Outcomes of Internet Use: A Qualitative Analysis in the Homes of Families with 

Different Educational Backgrounds.” Information Society 35(5):286–98. 

SCT. 2018a. “National Survey on Availability and Use of Information Technologies in Households 

(ENDUTIH) 2018.” 2018. Retrieved January 26, 2020 

(http://en.www.inegi.org.mx/programas/dutih/2018/default.html#Open_data). 

SCT. 2018b. “National Survey on Availability and Use of Information Technologies in Households 

2018. ENDUTIH. Sample Design.” Retrieved March 20, 2020 

(https://www.inegi.org.mx/app/biblioteca/ficha.html?upc=702825109141). 

Secretary of Labor and Social Welfare. 2019. With a 20% Increase in the Minimum Wage by 2020, 

Mexico Has the Basis to Grow, Says President López Obrador. Mexico. 

Sijtsma, Klaas, and L. Andries van der Ark. 2017. “A Tutorial on How to Do a Mokken Scale 

Analysis on Your Test and Questionnaire Data.” British Journal of Mathematical and 

Statistical Psychology 70(1):137–58. 

Speedtest. 2019. “In-Depth Analysis of Changes in World Internet Performance Using the Speedtest 

Global Index.” 2019. Retrieved February 25, 2020 

(https://www.speedtest.net/insights/blog/global-index-2019-internet-report/). 

Stata. n.d. “Swilk — Shapiro –Wilk and Shapiro –Francia Tests for Normality.” Retrieved June 7, 

2020 (https://www.stata.com/manuals13/rswilk.pdf). 

StataCorp. 2019. “Stata Statistical Software: Release 16.” 

Stochl, Jan, Peter B. Jones, and Tim J. Croudace. 2012. “Mokken Scale Analysis of Mental Health 

and Well-Being Questionnaire Item Responses: A Non-Parametric IRT Method in Empirical 

Research for Applied Health Researchers.” BMC Medical Research Methodology 12(1):74. 

The World Bank. 2019. “Individuals Using the Internet (% of Population) - Latin America & 

Caribbean (Excluding High Income), European Union, Middle East & North Africa 

(Excluding High Income), North America | Data.” International Telecommunication Union, 

World Telecommunication/ICT Development Report and Database. Retrieved February 20, 

2020 (https://data.worldbank.org/indicator/IT.NET.USER.ZS?end=2017&locations=XJ-EU-

XQ-XU&start=1990). 

Tinto, Vincent. 1975. “Dropout from Higher Education: A Theoretical Synthesis of Recent 

Research.” Review of Educational Research 45(1):89–125. 

Torres, Felipe, and Agustín Rojas. 2015. “POLÍTICA ECONÓMICA Y POLÍTICA SOCIAL EN 

MÉXICO: DESEQUILIBRIO Y SALDOS.” Problemas Del Desarrollo 46(182):41–66. 

U.S. Department of Commerce. 1995. “Falling Through The Net: A Survey of the ‘Have Nots’ in 



INHERITED DIGITAL DIVIDE 

49 

 

Rural and Urban America.” 1995. Retrieved February 24, 2020 

(https://www.ntia.doc.gov/ntiahome/fallingthru.html). 

U.S. Department of Commerce. 1999. “Falling Through the Net: Defining the Digital Divide.” 

1999. Retrieved February 18, 2020 

(https://www.ntia.doc.gov/legacy/ntiahome/fttn99/contents.html). 

UCLA: Statistical Consulting Group. n.d. “How Can I Perform a Factor Analysis with Categorical 

(or Categorical and Continuous) Variables?” Retrieved June 6, 2020 

(https://stats.idre.ucla.edu/stata/faq/how-can-i-perform-a-factor-analysis-with-categorical-or-

categorical-and-continuous-variables/). 

UN News. 2020. “La Desigualdad Impide El Avance Social y Exacerba Las Divisiones Sociales, 

Pero No Es Inevitable.” 2020. Retrieved March 1, 2020 

(https://news.un.org/es/story/2020/01/1468241). 

University of Oxford. 2018. “Is Income Inequality Rising around the World? - Our World in Data.” 

2018. Retrieved March 1, 2020 (https://ourworldindata.org/income-inequality-since-1990). 

Valenzuela, Sebastián, Namsu Park, and Kerk F. Kee. 2009. “Is There Social Capital in a Social 

Network Site?: Facebook Use and College Student’s Life Satisfaction, Trust, and 

Participation1.” Journal of Computer-Mediated Communication 14(4):875–901. 

Wei, Kwok-Kee, Hock-Hai Teo, Hock Chuan Chan, and Bernard C. Y. Tan. 2011. 

“Conceptualizing and Testing a Social Cognitive Model of the Digital Divide.” Information 

Systems Research 22(1):170–87. 

White, Karl R. 1982. “The Relation between Socioeconomic Status and Academic Achievement.” 

Psychological Bulletin 91(3):461–81. 

Wilson, Kenneth R., Jennifer S. Wallin, and Christa Reiser. 2003. “Social Stratification and the 

Digital Divide.” Social Science Computer Review 21(2):133–43. 

Witte, James C., and Sussan E. Mannon. 2013. The Internet and Social Inequalities. Vol. 53. 

Wyczykier, Gabriela. 2015. “Las Clases Sociales y Los Problemas Del Desarrollo En América 

Latina: Reflexiones Conceptuales III.” Bariloche, Argentina.: Seminario Internacional 

Desigualdad y Movilidad Social en América Latina. 

Zhiyong, Zhang, Mai Yujiao, and Yang Miao. 2018. “WebPower: Basic and Advanced Statistical 

Power Analysis.” 

Zillien, Nicole, and Eszter Hargittai. 2009. “Digital Distinction: Status-Specific Types of Internet 

Usage.” Social Science Quarterly 90(2):274–91. 

 

  



INHERITED DIGITAL DIVIDE 

50 

 

Appendix A 
Descriptive statistics for dependent variables 

  

M SD

Human CEA (Omega total = 0.76) 0.62 0.29

In the last 3 months have you used the internet to take training related to work? 0.31 0.46

In the last 3 months have you used the internet to take courses related to complement 

your education (e.g. study support)?

0.45 0.50

In the last 3 months have you used the internet to follow tutorials related to any topic 

that is of your interest (through YouTube or other platforms or apps)? 

0.83 0.37

In the last 3 months have you searched on the internet information related to: 

education, research, or homework?

0.80 0.40

In the last 3 months have you searched on the internet information related to: online 

courses?

0.40 0.49

In the last 3 months have you searched on the internet information related to: 

employment, job boards?

0.50 0.50

Social CEA (Omega total = 0.78) 0.51 0.18

In the last 3 months have you used the internet to send emails? 0.89 0.31

In the last 3 months have you used the internet to make telephone calls (through Skype 

or WhatsApp)? 

0.83 0.38

In the last 3 months have you used the internet to send instant messages (WhatsApp, 

Messenger, Twitter, etc.)? 

0.98 0.15

In the last 3 months have you used Facebook? 0.95 0.20

In the last 3 months have you used Twitter? 0.26 0.44

In the last 3 months have you used Instagram? 0.51 0.50

In the last 3 months have you used LinkedIn? 0.02 0.15

In the last 3 months have you used Snapchat? 0.14 0.35

Note. 

-Dichotomous items (no=0, yes=1), N=9,359

-Bold items were excluded in the final scale 
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Appendix B 
Descriptive statistics for independent variables 

 

 

% M SD

Parent's education 0.39 0.18

No education 1.47

Primary school 15.4

Secondary school 27.9

Higher middle education 24.07

Bachelor 27.41

Specialization 0.45

Master 2.72

Doctorate 0.61

User's education 0.49 0.11

No education 0.04

Primary school 1.2

Secondary school 9.76

Higher middle education 38.31

Bachelor 49.29

Specialization 0.19

Master 1.12

Doctorate 0.10

Note. 

%: Percentage of the sample 

N=9,359
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M SD

Internet skills (Omega total = 0.76) 0.80 0.19

With the computer, tablet, or laptop, do you know how to…?:

Send and receive emails 0.96 0.19

Download content from the internet (music, videos, documentaries, etc.) 0.96 0.19

Copy files between directories (folders) 0.94 0.24

Create text files 0.95 0.21

Create spreadsheets 0.83 0.38

Create slides 0.92 0.28

Install peripheral devices 0.74 0.44

Create and manipulate databases 0.62 0.48

Code in a programming language 0.27 0.45

ICT equipment* 0.60 0.23

In this dwelling do you have a…?:

Desktop computer 0.29 0.46

Laptop 0.62 0.48

Tablet 0.32 0.47

Smartphone 0.99 0.11

Internet 0.80 0.40
Note. 

-Dichotomous items (no=0, yes=1), N=9,359

*Formative measure
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Appendix C 
Polychronic Factor Analysis 

 

 

 

Loadings

Item Factor 1:

Human CEA

In the last 3 months have you used the internet to take training related to work? 0.3909

In the last 3 months have you used the internet to take courses related to complement 

your education (e.g. study support)?

0.7751

In the last 3 months have you used the internet to follow tutorials related to any topic 

that is of your interest (through YouTube or other platforms or apps)? 

0.5312

In the last 3 months have you searched on the internet information related to: 

education, research, or homework?

0.7349

In the last 3 months have you searched on the internet information related to: online 

courses?

0.5404

In the last 3 months have you searched on the internet information related to: 

employment, job boards?

0.2753

Eigenvalue 1.9437

Note. 

-Dichotomous items (no=0, yes=1), N=9,359

-Bold items were excluded in the final scale 

Loadings

Item Factor 1:

Social CEA

In the last 3 months have you used the internet to send emails? 0.4908

In the last 3 months have you used the internet to make telephone calls (through Skype 

or WhatsApp)? 

0.3895

In the last 3 months have you used the internet to send instant messages (WhatsApp, 

Messenger, Twitter, etc.)? 

-

In the last 3 months have you used Facebook? 0.4230

In the last 3 months have you used Twitter? 0.6468

In the last 3 months have you used Instagram? 0.7788

In the last 3 months have you used LinkedIn? 0.5696

In the last 3 months have you used Snapchat? 0.7150

Eigenvalue 2.4319

Note. 

-Dichotomous items (no=0, yes=1), N=9,359

-Bold items were excluded in the final scale 
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Loadings

Item Factor 1:

Internet skills

With the computer, tablet, or laptop, do you know how to…?:

Send and receive emails 0.7897

Download content from the internet (music, videos, documentaries, etc.) 0.5665

Copy files between directories (folders) 0.8680

Create text files 0.9294

Create spreadsheets 0.8170

Create slides 0.8908

Install peripheral devices 0.7442

Create and manipulate databases 0.6952

Code in a programming language 0.5542

Eigenvalue 5.3675

Note. 

-Dichotomous items (no=0, yes=1), N=9,359

-Bold items were excluded in the final scale 
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Appendix E  
Mokken scale analysis 

 

 

  

Item Mean H

In the last 3 months have you used the internet to take training related 

to work?In the last 3 months have you used the internet to take courses related to 

complement your education (e.g. study support)?

0.4522 0.5151

In the last 3 months have you used the internet to follow tutorials related 

to any topic that is of your interest (through YouTube or other platforms 

0.8358 0.3587

In the last 3 months have you searched on the internet information 

related to: education, research, or homework?

0.7994 0.3946

In the last 3 months have you searched on the internet information 

related to: online courses?

0.3980 0.4746

In the last 3 months have you searched on the internet information 

related to: employment, job boards?

Scale:  H = 0.44; p < 0.00001 (n=9359);

Note: Items in bold were excluded in the mokken scale analysis process.

Human CEA

Item Mean H

In the last 3 months have you used the internet to send emails? 0.8908 0.3542

In the last 3 months have you used the internet to make telephone calls 

(through Skype or WhatsApp)? 

0.8273 0.3478

In the last 3 months have you used the internet to send instant messages 

(WhatsApp, Messenger, Twitter, etc.)? 

0.9752 0.6534

In the last 3 months have you used Facebook? 

In the last 3 months have you used Twitter? 0.2573 0.4686

In the last 3 months have you used Instagram? 0.5073 0.5481

In the last 3 months have you used LinkedIn? 0.0238 0.5495

In the last 3 months have you used Snapchat? 0.1428 0.5154

Scale:  H = 0.46; p < 0.00001 (n=9359);

Note: Items in bold were excluded in the scale analysis process.

* This scale analysis was done for exploratory purposes but we decided not to use it for our 

measurement construction

Social CEA*
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Internet skills 

Item Mean H 

With the computer, tablet, or laptop, do you know how to…?: 

  

Send and receive emails 0.9619 0.5171 

Download content from the internet (music, videos, documentaries, etc.) 0.9619 0.3358 

Copy files between directories (folders) 0.9397 0.5787 

Create text files 0.9554 0.6310 

Create spreadsheets 0.8289 0.5831 

Create slides 0.9168 0.6286 

Install peripheral devices 0.7428 0.5594 

Create and manipulate databases 0.6215 0.6048 

Code in a programming language 0.2749 0.6814 

Scale:  H = 0.57; p < 0.00001 (n=9359); 

Note: No item was excluded in the scale analysis process.     
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Appendix F 
Definitions 

Coefficient H: The Levinger’s H coefficient is the consistency of an item belonging to a Mokken 

scale, the closer it is to 1 it means it measures the same construct as the rest of the items (Hardouin, 

Bonnaud-Antignac, and Sébille 2011). When it is about a scale itself it means the homogeneity of 

items for assessment of unidimensionality within a Mokken scale (Stochl, Jones, and Croudace 2012). 

Polychronic Factor Analysis: This is a data reduction technique that organizes items into clusters 

that share a high correlation between themselves but low correlation between other clusters. Each 

cluster can then be interpreted as an underlying construct. Thus, it shows the underlying construct of 

items(Price 2012). The polychronic option is for items of dichotomous types (UCLA: Statistical 

Consulting Group n.d.).  

Formative scale: This is an alternative of scale creation in which the items form the construct. The 

items form then an index instead of a scale (a scale is measured with Cronbach alpha or factor analysis 

commonly) (Diamantopoulos and Winklhofer 2001). Here, the deletion of an item results in omitting 

a part of the construct (Roberts and Thatcher 2009), and the items combined form the intended 

variable (Fornell and Bookstein 1982). 

Mokken Scale: A Mokken scale is a nonparametric, probabilistic version of the Guttman scale, used 

for data reduction (Junker and Sijtsma 2001). The Mokken scale is a data reduction method used with 

dichotomous items in which a single underlying construct is measured, where the items on the scale 

are ranked hierarchically in terms of difficulty (Sijtsma and van der Ark 2017). Moreover, the 

Mokken scale is a confirmatory method to test if a set of items respond to a latent construct, different 

than a method of internal consistency reliability such as Omega total or Cronbach alpha (McNeish 

2018; Stochl et al. 2012). 

Omega total: It is an alternative for measuring the reliability of a scale, similar to Cronbach alpha 

but assumes that it is a unidimensional scale build-up by adding up the scores of the individual items 

(McNeish, 2018) 
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Appendix G 
 

The mediation was calculated using the basic intervening variable model, which calculates each of 

the paths of figure 5. for more details please refer to (MacKinnon et al. 2002). The model equations 

are the following: 

𝑌 = 𝐵0(1) + 𝑐𝑋 + 𝜖(1) … (1) 

𝑌 = 𝐵0(2) + 𝑐′𝑋 + 𝑏𝐼 + 𝜖(2) … (2) 

𝐼 = 𝐵0(3) + 𝑎𝑋 + 𝜖(3)… (3) 

𝑌 is the independent variable, in our case we have two Human CEA and Social CEA. 𝑋 is the 

independent variable (parent’s education), 𝐼  are the intervening variables which in our case the 

moderators and the control variables. 𝐵0 are the population regression intercepts and 𝜖 represents the 

residuals of each equation. 𝑐 (on Equation 1) is the total effect of the independent variable on the 

dependent variable while 𝑐′  (on equation 2) is the direct effect. 𝑏  are the indirect effect of the 

intervening variables (in figure 5 we make a distinction on the indirect effect of control variables with 

an 𝑒 and for mediators with a 𝑏). Equation 2 allows us to calculate the stage 2 of the mediation model.  

With equation 3 we calculate the stage 1 of the indirect effect of the independent variable on the 

moderators 𝑎. 
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Appendix H 
 

For consulting the statistical analysis please go to the following GitHub Link where the resulted 

sample used in this study and the main statistical analysis can be found. 

If preferred the files can be accessed through the following QR code: 

 

 

https://github.com/arrazolan/Inherited-digital-divide-

