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This study investigated the relationship between digital literacy and academic 

performance in the context of an online learning high school program aimed at students 

from underprivileged groups. The study proposed that digital literacy should be 

understood as a construct of several variables that create a progression from basic—

though indispensable—physical conditions of access to technology, to complex skills and 

attitudes that permit a student to succeed in an online learning situation.  

Using path analysis as a methodological tool, the study tested a three-stage model 

that measured the chain of effects of the variables that integrate the digital literacy 

construct both among them, and on academic performance as the overall dependent 

variable of the study. The model organized the variables in three stages: conditions of 

access to technology; general digital skills (that included motivation, knowledge and 

skills to use digital technology, as well as frequency and diversity of usage practices of 

technology); and context-specific skills required to successfully use technology in a 

particular domain (in this particular case, online distance learning). 

The study found that in the particular online learning context of this investigation, 

better conditions of access to technology had a mediated and strong positive effect on 

academic performance by increasing the use of Internet for social and entertainment 
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purposes, which in turn led to a higher use of the learning platform software and to better 

digital and academic skills. These skills had a positive effect on academic performance 

through independent learning as a mediating variable. A second finding—that runs in part 

in an opposite direction—was that better conditions of access increased the use of social 

networks, which had both a positive effect on independent learning in terms of increasing 

familiarity with the Internet and computer resources, and a negative effect, perhaps 

simply because the time one spends with social media may diminish the time one has 

available for learning.  
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Chapter 1:  Introduction 

 

Martín, Eugenia, Jorge and Eva are students. Martín, age 22, is about to graduate 

as a bachelor of science in international relations; Eugenia, 21, is also in her senior year, 

finishing her mechanical engineering degree. At 45 years old, Jorge is four courses short 

of obtaining his high school diploma, while Eva, 16 years old, is taking her first three 

high school courses. Martin and Eugenia are upper middle class students at a prestigious 

private university. Jorge, on the other hand, is a worker who never had a chance to attend 

high school as he had to take responsibility for his family at a very young age. Living in a 

small rural community that does not have a high school, Eva would not be able to 

continue studying after middle school if it were not for prep@net, an online education 

project that connects these people: Jorge and Eva as high school students, and Martín and 

Eugenia as their tutors. 

In Mexico, where by law anyone who wants to receive a college degree has to 

perform 480 hours of social service, there are several educational programs in which 

college students teach or tutor underprivileged students, either online or face to face. 

What differentiates prep@net from other programs is its twofold educational objective: 

To teach high school level education contents to prep@net students, while developing 

citizenship competencies in those college students that participate as tutors, facilitating 

prep@net students learning. 

The role of information and communication technology in prep@net is critical as 

it is both an enabler—rather than a mere enhancer—of a multipurpose educational 
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project, and a connector of two types of participants with markedly differentiated 

socioeconomic and demographic compositions. 

However, prep@net’s success or failure to achieve its educational purposes 

cannot be attributed solely to its technological platform. prep@net was developed as a 

strategy to bridge the gap between those who have access to education, and those who, 

for several reasons, do not. Using communication technology to provide access to online 

high school education to underprivileged segments of the population is a fundamental 

step to close the gap. Yet it might not be as successful as it could be expected if the 

students have limited access to technology, or lack the ability to use it appropriately. That 

is, if the digital divide has not been adequately bridged.  

This dissertation analyzes the relationship between digital literacy—understood as 

both the access to technology and the ability to use it—and prep@net students’ academic 

success, measured as the students’ potential to advance towards degree completion. 

Understanding the relationship between digital literacy and academic success is 

particularly important in the context of programs offered online to students from 

disadvantaged segments of the population. Lessons learned from this study about the 

relationship between digital literacy and academic success, based on prep@net’s 

experience, could guide the design and implementation of an online program aimed at 

providing high school education to students who do not have access to a traditional, face-

to-face program. 

ABOUT PREP@NET 

To accomplish the social development component of its mission, Tecnológico de 

Monterrey, a private higher education university with campuses that cover most of the 

Mexican geography, implemented in 2001 a social development initiative that attempted 
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to demonstrate that communities in highly marginalized zones of Mexico could have 

access to education through community learning centers (CCA, in Spanish) equipped 

with computers connected to the Internet. Working together with state and federal 

government agencies as well as NGOs, the first CCAs were fully operational in a few 

months. This model was influential in the development of the e-Mexico platform, a large 

scale government initiative aimed at providing connectivity to those communities where 

telecommunication companies were not willing to invest due to their poverty level. 

Once the CCAs where operational from a technological point of view, the next 

step was to develop educational content for the members of the communities. The author 

of this dissertation coordinated a team that designed, developed and administered 

academic content that included basic computer literacy courses, as well as courses in 

language (Spanish, English and native languages such as Nahuatl, Mayan and Mixe), 

mathematics and science, social sciences, and the creation and administration of 

productive projects that the communities could use to diversify their economic activities. 

Funding for this project was provided by Tecnológico de Monterrey and international 

philanthropic foundations. 

In 2005 each Tecnológico de Monterrey campus created a special unit—known as 

Institute for Social Development—that develops and administers initiatives that promote 

the development of underprivileged urban and rural communities, with the participation 

of students, faculty, governmental and non-governmental institutions, and the 

communities themselves. The basic premise of the social development strategy is that 

while philanthropic activities mitigate the effects of poverty in underprivileged 

communities, poverty can be reduced or eliminated only when communities are capable 

of generating wealth on their own. In this context, education is a fundamental 

requirement to achieve sustainable economic and social development. Therefore, one of 
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the initiatives in operation since 2005 is prep@net, an educational program that targets 

students that otherwise would not be able to obtain a high school diploma. Up to this 

point, courses provided through the CCAs could not be taken for credit but by then, an 

increasing number of members of the communities, especially adults and young women 

that could not move to larger cities, expressed their interest in pursuing formal education, 

particularly at the high school level. 

Tecnológico de Monterrey built prep@net as a mostly online, Internet-based 

educational program capable of reaching underprivileged communities, where access to 

Internet is available as a result of national initiatives that have extended the reach of 

information technology services. By itself, prep@net was never expected to solve the 

problem of access to high school education in Mexico. However, if successful, it could 

become a model that the government and other institutions could adopt. 

Courses in prep@net are designed by Tecnológico de Monterrey faculty 

members. Tecnológico de Monterrey students—who represent a privileged minority 

because of their access to private higher education—participate as tutors facilitating 

prep@net students’ learning, mostly online but with optional educational activities taking 

place on a face-to-face basis. During the spring semester of 2011, 1,426 Tecnológico de 

Monterrey students participated as prep@net tutors. 

The decision of involving Tecnológico de Monterrey students as tutors was not 

made solely to compensate for the lack of sufficient high school teachers, but primarily as 

a way to strengthen their commitment to the development of their country. prep@net is 

not only a Tecnológico de Monterrey social development contribution but an educational 

program for its own students, as it is expected that by interacting with underprivileged 

communities as actors in a poverty reduction project, they will strengthen their 

citizenship competencies. This component of the model could also be adapted by other 
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projects to contribute not only to the education of the underprivileged but also to the 

development of citizenship skills by students from institutions of higher education. This 

is particularly critical in a country where, according to a national survey, 63% of the 

population thinks the nation has no common goals, and 81% considers the interests of 

their own family as more important than the interests of their country (Nexos en línea, 

2011). 

All Tecnológico de Monterrey students must perform community social service in 

any of the projects formally approved by the institution, prep@net being only one of 

them. Projects are accepted based on whether they promote social development beyond 

mere philanthropic support for underprivileged communities. Not all of the projects are 

administered by Tecnológico de Monterrey. 

With an enrollment of 4,047 during the academic period of January-April 2011, 

prep@net has graduated more than 600 hundred students since its inception in 2005. 

Around 70 percent of the students live in urban areas, covering all but one of Mexico’s 

32 states. It is estimated that 80 percent of the students have a monthly family income 

ranging from 210 to 525 US dollars. Some students do not have access to Internet at 

home, and they connect to the network through community learning centers equipped by 

the government or private philanthropic organizations, as well as through Tecnológico de 

Monterrey’s Institute for Social Development facilities, located in underprivileged 

communities. 

prep@net students´ age ranges from 14 to 65 years old, with an average age of 28. 

In terms of gender, 58 percent of the students are female. prep@net´s curriculum includes 

33 courses that could be completed in three years, assuming a full time load in each of the 

three academic terms per year. However, due to their family or work responsibilities, the 
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majority of students are part-time and consequently, they remain enrolled for several 

years.  

About 80 percent of prep@net direct costs are expected to be covered by 

tuition—around 50 US dollars per course. However, most of the students need financial 

support and receive scholarships ranging from 20 to 100 percent. Tecnológico de 

Monterrey’s approach to ensure the sustainability of the project is based on diverse 

agreements with governmental agencies, NGOs, and foundations that provide funding for 

scholarships and to cover the remaining 20 percent of the direct costs not covered by 

tuition. 

Whereas prep@net’s central administration is under the responsibility of the 

Academic Vice-presidency of Tecnológico de Monterrey, each of the 31 campuses is 

responsible for its operation in specific regions of the country. Curriculum design, course 

management, admissions and registrar, as well as academic services in general, including 

the communications and computing technological platform, are the central 

administration’s main responsibilities. Relations with governmental agencies as well as 

NGOs and private foundations are also a key responsibility at the central level.  

The actual relationship with prep@net’s students for academic purposes, 

however, is considered part of the program operation at the campus level. The selection, 

training, supervision and evaluation of Tecnológico de Monterrey students that perform 

their social service as prep@net tutors are operational functions shared by the central 

administration and each of the campuses. 

The current administration model was implemented in 2007. Prior to that date, 

with the exception of course design, the project was managed with few centralized 

academic policies and controls, and all student records were kept at the campuses. The 

central administration office took a more active role and since then, the program is 
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administered using the same information systems that Tecnológico de Monterrey uses for 

all of its academic programs. Therefore academic information for the project is currently 

easily accessible and more reliable.  

Another important change took place in 2008, with the development and adoption 

of uniform academic policies for those Tecnológico de Monterrey students that 

participate as tutors. Formal training became a requirement to become a prep@net tutor, 

and supervision practices were implemented. The three-week training program for tutors 

includes three mandatory workshops: an introduction to the project that develops the 

sensibility of future tutors to the social and economic context of prep@net’s students and 

the project in general; a course on online tutoring; and a course on tutoring in the context 

of a competency-based curriculum. Students who successfully complete the program 

receive a formal certification as tutors. 

prep@net’s students have access to their courses through BlackBoard, the same 

course content management platform used for all Tecnológico de Monterrey courses. Of 

the 33 courses that constitute prep@net’s curriculum, 15 were designed using a 

competency-based model. This means that in those courses, the goal is to develop 

specific competencies in the students rather than just teaching academic content. 

Eventually the entire curriculum will be transformed into a competency-based model. 

From the point of view of the tutors, prep@net’s academic model encourages the 

use of service-learning, a pedagogical strategy that aims at strengthening civic 

responsibility through meaningful community service involvement by students (National 

Service-Learning Clearinghouse, 2011). 
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RESEARCH PROBLEM  

Prior to 2007, the reenrollment rate—the percentage of prep@net students that 

finish a specific academic term and enroll in the immediate next term, with the exception 

of those who have already graduated—was 37%. As of January of 2012, the rate 

increased to almost 75%. Terminal efficiency—the percentage of students of each class 

that eventually graduate—was hard to compute when student data were not centrally 

administered. The terminal efficiency forecast for the class of 2009 is 60%, the same as 

the Mexican national average for high school students, most of who study in face-to-face, 

traditional settings (Presidencia de la República, 2007). 

However, generally speaking, the current academic performance of prep@net 

students is still poor. An analysis of the January-April 2011 grades shows that the final 

grade point average of the total student population—4,047 students—was 47.8, in a 

continuous scale from 1 to 100, being 100 the best grade and 70 the minimum grade to 

pass a course. On average, only 44 percent of the courses taken during this period were 

passed. Whereas 34 percent of the students passed all their courses, 30 percent failed with 

grades of 10 or below, which means that most likely they deserted well before the end of 

the term. Table 1 shows the differences in the percentage of students that passed all their 

courses by age range. The ranges of age 21 to 25, and 26 to 30 have a slightly lower 

percentage of students that passed all their courses, and a slightly higher percentage of 

students with a final grade average equal or less than 10, and in both cases the difference 

is statistically significant (p=0.003). 

 



 9 

 

Table 1: Academic performance of prep@net students in the Jan-Apr 2011 term by age 

range 

Analyzed by gender, prep@net student’s grades are not statistically different 

between female and male students. As shown in Table 2, 58% of students were female, 

33% of them passed all their courses—compared to 35% of male students—while 30% 

obtained an average final grade of 10 or less, 1% more than male students.  

 

 

Table 2: Academic performance of prep@net students in the Jan-Apr 2011 term by 

gender 

The analysis of the January-April 2011 term grades suggests that there might be 

factors at the student level related to academic success. Given than gender does not seem 

to be a factor, and that age is not an important differentiator, student success could be 

related to previous academic performance, or academic readiness. In this particular case, 

where learning occurs online, there could be other factors such as access to and ability to 

Age in ranges n %
Mean of 

courses taken

Mean of final 

grades

% of courses 

passed
# % # % 

14-20 1538 38% 2.9 52.3 49% 361 23% 557 36%

21-25 601 15% 2.4 40.5 35% 231 38% 162 27%

26-30 489 12% 2.5 42.4 37% 167 34% 145 30%

31-35 492 12% 2.5 45.9 43% 161 33% 175 36%

36-40 450 11% 2.7 48.8 46% 128 28% 162 36%

41-50 344 9% 2.7 48.2 47% 111 32% 124 36%

51-60 89 2% 2.5 47.3 46% 29 33% 31 35%

61-70 13 0% 2.6 49.4 50% 3 10% 6 46%

Not provided 31 1% 3.4 59.4 44% 4 31% 11 35%

 Total 4047 100% 2.7 47.8 44% 1195 30% 1373 34%

Students that passed 

all their courses

Students with final grade 

average <=10

Gender n %
Mean of 

courses taken

Mean of final 

grades

% of courses 

passed
# % # %

Femenino 2341 58% 2.7 47.6 44% 703 30% 783 33%

Masculino 1706 42% 2.7 48.0 45% 492 29% 590 35%

Total 4047 100% 2.7 47.8 44% 1195 30% 1373 34%

Students with final grade 

average <=10

Students that passed 

all their courses
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work with information and communication technologies, as well as motivation and 

capability to work independently.  

This research project investigates the relationship between digital literacy and 

student academic success in the context of prep@net as an online learning program 

aimed at providing high school education to students who do not have access to a 

traditional high school program. Chapter 2 is a review of the pertinent literature that 

provides the theoretical foundation to build an appropriate research design to accomplish 

the project objective. 
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Chapter 2: Review of the literature 

Why does one third of prep@net’s student population succeed, while another 30 

percent fails dramatically? Does it have to do with the conditions of access of prep@net 

students to information and communication technology, and their capacity to use it 

appropriately? This section is a review of the literature that, first, describes the situation 

of education in Mexico, particularly at the high school level, as well as the information 

and communication technology infrastructure and access, to understand the context in 

which prep@net occurs. Second, it reviews the theoretical and methodological 

approaches to understand the inequalities in access and use of technology, from the 

perspective of the digital divide and digital literacy. And third, it builds the argument that 

the level of digital literacy and the self-efficacy of participating students is a good 

predictor of academic success in an online high school program aimed at disadvantaged 

segments of the population. 

POVERTY AND EDUCATIONAL LAG IN MEXICO 

According to the National Council for the Assessment of the Social Development 

Policy (CONEVAL, in Spanish) almost half of the Mexican population lives in at least 

one type of poverty, and 10.4% of Mexicans survive under extreme poverty conditions. 

One type of poverty estimation, known as educational lag, measures the percentage of the 

population that have not completed, and are not enrolled, in mandatory basic education 

(which until February, 2012, in Mexico included one year of kindergarten, six of 

elementary school, and three of middle school). Although there has been a well-known 

improvement during the last 20 years, in 2010 there were still 5.9% of kids ages 6 to 15 

in this condition, down from 14% in 1990, and 9.7% in 2000. For people 15 or older, in 

2010 the educational lag was 28%, 3.2% less than in 2000 and 11% less than in 1990. 



 12 

Overall, the educational lag in Mexico in 2010 was 19.4%, down from 26.6% in 1990, 

and 22.5% in 2000 (CONEVAL, 2011). 

Data from the Ministry of Education show that in 2007, 58.6% of the population 

ages 16 to 18 attended high school (which in Mexico became mandatory on February 9, 

2012), and of those who enroll in high school, only 60.1% obtain the high school diploma 

(Presidencia de la República, 2007). According to the Organisation for Economic Co-

operation and Development (OECD), 33% of the Mexican 25-64 year-old population 

finished high school or higher education.  Mexico is behind Brazil (37%) and Chile 

(50%), the two Latin American countries analyzed by the OECD, but the situation is 

much more unfavorable when compared against the OECD overall average, where 70% 

of the 25-64 year-old population finished high school or higher education (OECD, 2009). 

To increase its economic competitiveness, Mexico needs to reduce this disparity, 

and its government must significantly increase the academic offer at all levels, including 

high school. However, it seems impossible to build enough schools and hire qualified 

teachers to satisfy the demand, particularly at the high school level. Therefore, 

technology-based models could be explored as an option, as long as there is an adequate 

information and communication technology infrastructure. 

INFORMATION AND COMMUNICATION TECHNOLOGY ACCESS IN MEXICO 

According to the Mexican Internet Association (AMIPCI, in Spanish, 2011), 

during 2010 the number of Internet users in Mexico grew 4.3 million people, reaching 

34.9 million, which represents 31.2% of the total population of 112 million. One third of 

those who have access to Internet use a broadband connection, and although access to 

broadband services is expected to double by 2012, reaching 22% of the population, the 
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current Mexican broadband penetration is well behind Brazil (40%) and Spain (60%) 

(Duarte, 2011).  

The seventh national study of Mexican Internet users (AMIPCI, 2011) found that 

in 2010 households were the most common place to connect to Internet (48%), followed 

by public access places (39%) and the workplace (19%). Around 60% of Internet users 

were 24 years old or younger, and on average, Internet users connected to Internet 3 

hours and 32 minutes per day, 11 more minutes than the year before.  

According to AMIPCI (2011), 21% of Mexican households have an Internet 

connection, 29% have at least one computer, 43% have a fixed telephone line and 65% 

have at least one cellular phone. However there is a marked disparity in terms of location: 

only 3% of households in towns with a population of less than 2,500 inhabitants have 

Internet access, compared to 33% in towns with a population of more than 100,000. 

Similarly, the percentages of households that have at least one computer vary between 

small towns and cities from 7% to 43%; and from 36% to 78% in terms of cellular phone 

ownership. 

The World Internet Project, Mexico study (2011) shows that household income is 

an important determinant of access to Internet.  The study measured Internet access using 

the Mexican Association of Market Research and Public Opinion Agencies (AMAI, in 

Spanish) classification of households in socioeconomic segments, according to family 

income  (from A—highest income—to E—lowest income) (Lopez Romo, 2009). Ninety 

percent of households classified in segment A, which represent 1% of the all Mexican 

households, have access to Internet. Segments B and C+ represent 15 % of all households 

in the country but they account for 36% of households that have access to Internet. On 

the other hand, Internet access from home is almost inexistent in segment E, which 

accounts for 19.3% of Mexican households.  
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At first glance, there is no difference in Internet access in Mexico by gender, with 

52% of Internet users being males (World Internet Project, Mexico, 2011). However, 

based on econometric analyses of the interaction of gender with the determinants of 

Internet use in Chile and Mexico, besides confirming income as a key determinant of 

Internet use, Sanchez Galvis (2010) found that the positive effect of income is greater for 

males than for females. 

According to Cristancho, Guerra and Ortega (2008) the majority of Internet users 

in Latin American countries are young people between 15 and 19 years old. However, 

these authors also found a positive relationship between family income and Internet 

access, and that young people with higher income tend to connect to Internet from home, 

while lower income kids tend to access the network through schools and other public 

access places. This pattern is important because connectivity from home is usually faster 

and more convenient than from public places —as it is available at any time. 

Between 2005 and 2010 public high schools in Mexico increased their 

connectivity to Internet, reducing the number of students per computer connected to the 

Internet from 14.1 to 9 (Presidencia de la República, 2010). Yet for those students who 

do not have Internet connectivity from home, it is usually necessary to get access via 

cybercafés to work on class projects, as well as for entertainment and social purposes. For 

a relatively small fee, cybercafés provide access to computers connected to the Internet, 

generally at a slow speed as a result of having a single Digital Subscriber Line (DSL) 

connection of 5 Mb shared by 10 to 20 users. 

A partnership between the Mexican government and Tecnológico de Monterrey, 

as well as other public and private institutions, developed a network of 2,128 currently 

operational community learning centers, located in most of the more disadvantaged 

communities in the country (Centros Comunitarios de Desarrollo, 2011). These centers 
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not only offer Internet access but provide educational content, from basic computer 

literacy to formal high school education programs such as prep@net, aimed at the entire 

community population. However, not all centers accomplish their educational objective 

and in some cases, as pointed by Robinson (2003), they operate more like cybercafés than 

learning centers. 

In summary, although Internet access in Mexico is growing rapidly, there are 

important sectors of the population that lack appropriate access. The inequity of Internet 

access presents a major challenge for policy makers.  From an educational point of view, 

particularly from the prep@net perspective, this inequity may play a role in the potential 

of prep@net as a formal educational program. Is the current access to Internet sufficient 

for learning purposes? Moreover, does the population served by prep@net have adequate 

digital capabilities to learn online? These questions could be better framed by reviewing 

the literature about digital divide and digital literacy. 

DIGITAL DIVIDE AND DIGITAL LITERACY 

When the Internet became popular during the decade of the 1990s, concern grew 

about segments of the population that were being left behind by not having access to the 

benefits of the new technologies. Broadly speaking, the term digital divide refers to the 

breach between those who have access to information and communication technologies, 

and those who do not (Dewan and Riggins, 2005). Yet, as Vehovar, Sicherl, Hüsing and 

Dolnicar (2006) point out, to better understand the problem, digital divide should not be 

seen as a binary concept but as a “continuum ranging from physical, cognitive, and 

content access to political access” (p. 281). Similarly, Livingstone and Helsper (2008) 

propose that rather than a yes or no issue, digital inclusion occurs in gradations.  
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The initial approach to study the digital divide phenomenon was a simple 

dichotomous view that segmented the population between “haves” and “have-nots.” 

From this perspective, it seemed that the divide problem would be solved by market 

forces when technology companies were capable of extending the reach of the Internet to 

any place. However, researchers challenged this view, proposing that the digital divide 

was in fact a “mirror of social inequality” (Helbig, Gil-García and Ferro, 2005, p. 3), in a 

multi-dimension perspective that reflected economic, political, social and educational 

differences. Strover (2003) stressed the need for theoretical approaches that “go well 

beyond issues of access, and challenge the symbolic, opportunistic, and even the practical 

ways we have addressed the digital divide to date” (p. 276). 

Indeed, as technology became more widely available, it became evident that 

deploying technology was not sufficient to bridge the divide, as segments of the 

population were not capable or willing to use the technology. Helbig, Gil-García and 

Ferro (2005) argue that a multi-perspective approach is required to understand the 

relationships of individuals and groups with technology, in order to find effective 

solutions that eliminate the barriers. This approach must go beyond analyses based only 

on socio-demographic factors, and should incorporate organizational and environmental 

factors, as well as the political structure and the system of mental models, ideas, values 

and beliefs. 

van Dijk (2005) proposes a sequential model based on “successive kinds of 

access” to digital technology: motivational access (how motivated an individual is to used 

technology); material or physical access (ownership of equipment and type of connection 

to the Internet); skills access (level of operational, informational and strategic skills to 

manage digital technology); and usage access (diversity and frequency of access to digital 

applications) (p. 20-21).   Similarly, Dewan and Riggins (2005) review the research on 
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digital divide, differentiating between first order digital divide, which refers to the 

inequality in access to the technology, and second order divide, or “the inequality in the 

ability to use the technology among those who do have access” (p. 1). According to the 

authors, most research, usually from a sociological and public policy approach, has 

focused on first order effects, analyzing the relationship between socio-demographic 

variables and access to the technology. From a second order perspective, research has 

explored the effect of differences in the type of access—broadband versus dial-up—and 

the computer and Internet use skill levels. People with broadband access have more 

opportunity to benefit from the variety of possibilities the network offers, including 

education, commerce, political participation and entertainment. Similarly, those with 

higher levels of computer and Internet use skills are more capable of drawing advantages 

from their access to the technology. In fact, they conclude that besides providing 

connections, bridging efforts should include training and support for those people that get 

online. 

By itself, access to the Internet might not be enough to improve social equity, if 

connectivity is used primarily to obtain access to games and other forms of entertainment. 

Watkins (2012) warns that the increasing penetration of smart devices with Internet 

capabilities among minorities should not be interpreted as a signal that the digital divide 

is closing. In fact, this describes a “mobile paradox,” noticing that while younger 

members of minorities tend to adopt mobile devices at a faster rate than other segments 

of the population, they are less likely to live in households with broadband Internet 

access. This is important because broadband access is usually associated with the use of 

Internet for a wider variety of purposes (including educational), and for the creation and 

distribution of content. Therefore, the author proposes a conceptual change, from digital 

divide to “digital literacy divide:”  
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The emphasis on digital literacy shifts the focus from access to the skills and 

expertise that establish more robust and more meaningful learning outcomes. The 

divide that deserves increasing attention from educators, media researchers, and 

practitioners is the “digital literacy divide” (Watkins, 2012, p. 9). 

Under names such as “FITness (Fluency with Information Technology) 

(Kaminski, Switzer and Gloeckner, 2009, p. 228), or “information technology literacy” 

(Ezzine, 2007, p. 175), computer skills have been assessed in students or workers, in an 

attempt to measure what is called “21
st
 century skills” (Miller, 2009). Van Dijk (2005) 

and Deursen and van Dijk (2008) identify four types of digital skills: operational skills 

that permit the manipulation of digital media; formal skills, related to the handling of 

specific structures of digital media, such as menus and hyperlinks; information skills, that 

have to do with the ability to search, select and evaluate information in digital media; and 

strategic skills, related to the ability to use information obtained from digital media to 

reach personal or professional goals.  

Gui (2007) studied the relationship between variables such as gender and 

educational level, and formal and substantial skills, a concept similar to what Deursen 

and van Dijk (2008) call information skills—the ability to search, select and evaluate 

information using digital media. With other variables kept constant, gender and 

educational level were not related to formal skills, but there was a significant relationship 

to substantial skills, with males and people with higher level of education having higher 

levels of substantial skills. This is an important finding because unless these skills are 

developed, the divide could grow even when people have the basic abilities to do formal 

operations with the technology. 

From a motivational point of view, the relationship between attitudes toward 

computers and the Internet, and the use of communication and information technology 

has been documented. Donat, Brandtweiner and Kerschbaum (2009) argue that attitudes 
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are a third dimension of the digital divide, as they play a key role in the adoption of new 

technologies, not only to deal with initial resistance to get online but for the willingness 

to learn and become experienced users. Similarly, Internet self-efficacy, understood as 

“the belief in one’s capabilities to organize and execute course of Internet actions 

required to produce given attainments” (Eastin and LaRose, 2000, p. 2), has been studied 

as a discriminating factor between those who become experienced users and those who 

remain novices. Prior use of the Internet and outcome expectations have been found 

positively correlated to Internet self-efficacy (Lam and Lee, 2005; Eastin and LaRose, 

2009). 

Rather than measuring separately the technological, cognitive or motivational 

dimensions of computer and information technology use, some researchers approach the 

problem from an integrated perspective. Spitzberg (2006), for example, proposes a model 

to measure “computer-mediated communication (CMC) competence”, understanding 

CMC as “any human symbolic text-based interaction conducted or facilitated through 

digitally-based technologies” (p. 2), including Internet, cellular phone texts, email and 

videoconferencing. The model integrates three components: motivation—“the energizing 

component of competent performance” (p. 9); knowledge—the cognitive component of 

the competence; and skills—those “repeatable, goal-oriented behavioral tactics and 

routines that people employ in the service of their motivation and knowledge” (p. 10). 

In the same line of thinking but from a wider perspective, the concept digital 

literacy represents an integrated approach that works as “an umbrella framework for a 

number of complex and integrated sub-disciplines or—‘literacies’—comprised of skill, 

knowledge, ethics and creative outputs in the digital network environment” (Covello, 

2010). Calvani, Cartelli, Fini and Ranieri (2008) summarize this idea in their definition of 

digital literacy:  
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Digital literacy consists in being able to explore and face new technological 

situations in a flexible way, to analyze, select and critically evaluate data and 

information, to exploit technological potentials in order to represent and solve 

problems and build shared and collaborative knowledge, while fostering 

awareness of one’s own personal responsibilities and the respect of reciprocal 

rights/obligations (p. 186).  

Deursen and van Dijk (2008) built a test to measure the digital literacy of a 

sample of the Dutch population by evaluating how well the subjects performed in nine 

assignments related to government information retrieval. Both successful completion of 

the assignment and the time it required were used as criteria to assess digital literacy. The 

study found that years of Internet experience and amount of hours spent online per week 

were only weakly correlated to the level of digital skills. The authors conclude that 

“operational and formal Internet skills are a necessary but not sufficient condition for the 

performance of information skills and strategic skills in a digital environment” (p. 19). 

Moreover, they suggest that “when the Internet is to be used for particular substantial 

purposes (information, external goals) a special training of information and strategic 

skills should be added…A systematic training of information skills on the Internet is an 

urgent task for all levels of education, from primary to higher education” (p. 20). 

Measuring actual levels of skills for the assessment of digital literacy is a difficult 

task. Therefore most research on digital literacy relies on self-perceived measures of 

digital abilities. Based on research that compared direct measures of what subjects were 

capable of doing with the web, versus the way they described what they were capable of 

doing, Hargittai (2005) developed survey measures of web-oriented digital literacy that 

work as valid proxies for actual skill measures. These measures were confirmed and 

updated by a more recent study (Hargittai, 2009). 

Based on their own definition, Calvani, Cartelli, Fini and Ranieri (2008) created 

the Instant Digital Competence Assessment instrument, an online 85-item test that 
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measures how digitally competent middle school students are. Using a translated version 

of this instrument, Li and Ranieri (2010) measured the digital literacy of a sample of 

Chinese ninth grade students from different schools, teenagers that because of their age 

could be considered digital natives. The researchers found that in this group of digital 

natives overall performance was graded as barely pass rather than good or excellent as 

might be expected from kids for whom the Internet has been available for the entirety of 

their lives.  Additionally, the study found marked differences among the students in terms 

of digital literacy, and those differences were not related to whether the students owned a 

computer, or had access to Internet from home, or the frequency of Internet use, but 

rather the schools they attended and their age. After reviewing other studies that 

measured the digital literacy of digital natives, Cabra-Torres and Marciales-Vivas (2009) 

concluded that while digital natives seem to be highly capable of using technology, they 

do not necessarily develop the skills to evaluate and use information appropriately. 

Similarly, Hargittai (2010) measured the Internet skills of first year college 

students, finding that those students with higher levels of Internet skills engaged in more 

diverse types of uses of the web. The author concludes that, contrary to what is usually 

assumed “about the inherent digital savvy of young users often referred to as ‘digital 

natives,’ [this study data] do not support the premise that young adults are universally 

knowledgeable about the Web. Rather, we observe systematic variation in online know-

how even among a highly wired group of young adults based on user background” (p. 

109). 

In summary, the literature suggests that attempts to bridge the digital divide 

should go beyond providing access to information and communication technology. 

Instead, digital inclusion programs must make sure that users of technology have the 

necessary skills not only to operate the technology but to use the information to achieve 
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their personal and professional goals. One specific scenario in which this may apply is 

online learning, particularly when students are members of underprivileged communities 

for whom online learning is the only available way to continue their high school 

education, as it is the case with prep@net. Based on the review of the literature, the 

following section argues that digital literacy, understood as an integrated concept of 

instrumental, cognitive, methodological and ethical skills, as well as attitudes could be an 

adequate predictor of academic performance in an online learning program such as 

prep@net.  

DIGITAL LITERACY AND ACADEMIC SUCCESS IN ONLINE LEARNING 

Kerr, Rynerson and Kerr (2006) built and tested an instrument to predict online 

student success—measured by final grades—by identifying students’ characteristics that 

act as strengths and weaknesses in an online learning context. The self-administered 45-

item test, known as TOOLS (Test of Online Learning Success) is available in the public 

domain for anyone who is considering enrollment in an online program. Computing the 

results is a simple task and the subjects may know in a matter of minutes how appropriate 

online learning could be for them, based on four dimensions: reading and writing skills, 

independent learning, motivation, and computer literacy. 

In research conducted with TOOLS, Kerr, Rynerson and Kerr (2006) found that a 

higher level of computer skills was positively associated to self-esteem and Internet self-

efficacy. It is common that first time online learners feel anxiety, particularly when their 

computer skills are limited. That is why providing them with basic computer use training 

may improve their level of confidence. Similarly, being independent learners—capable of 

managing time, organizing multiple tasks, setting goals and acting with self-discipline—

was found to be associated with self-esteem and Internet self-efficacy. Most importantly, 
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independent learners obtained significantly better course final grades than dependent 

learners. However, the best predictor of academic success, measured by final grades, was 

the academic skills component—reading and writing proficiency.  

DeTure (2004) studied field dependency/independency of online learners, as well 

as their online technologies self-efficacy. Field dependency/independency is a cognitive 

style based on a person’s tendency to rely on external or internal cues to do cognitive 

restructuring tasks. Someone who relies more on internal cues is said to be field 

independent, whereas someone who relies more on other people or the external 

environment is considered field dependent. DeTure (2004) measured the relationship 

between online students’ field dependency/independency and online technology self-

efficacy, and their academic performance, measured in grade point average. The study 

found that students who were more field independent had higher online technology self-

efficacy. However, neither field dependency/independency nor online technology self-

efficacy were good predictors of student academic performance. In another study, Li 

(2008) concluded that computer skills were positively related to online learning attitudes, 

although the study did not measure the academic performance of students. 

Although the digital social networks phenomenon—mostly referring to Internet-

based services such as Facebook, MySpace and Twitter—is relatively recent, it could be 

of interest while studying the relationship between digital literacy and online learning 

academic performance. Beyond the entertainment purposes of these networks, they could 

affect learning in ways that are just beginning to be researched. For example, Ellison, 

Steinfield and Lampe (2007) approach the phenomenon from the perspective of social 

capital, finding that use of Facebook is positively related to bridging, bonding and 

maintenance of social capital. Bridging refers to relationships that provide useful 

information but are weak in terms of emotional support. Bonding includes close 
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relationships such as family and good friends. By maintaining social capital one can stay 

connected with a social network even after having moved   to a different place. In the 

context of online learning, users of social networks could have more emotional support 

than non-users, particularly if they have low self-esteem. 

Similarly, as Greenhow, Robella and Hughes (2009) propose, in the current 

context where the “Web 2.0” is rapidly expanding, the notion of learning is evolving. 

With a web that is no longer a read-only medium but a “read-and-

write…participatory…collaborative…and social digital technologies” (p. 247), a new 

“learning ecology” is emerging, one that transcends boundaries, particularly the 

traditional classroom, making it possible for students to learn at any time and in different 

manners. Therefore, research should go beyond a classical view of academic learning as a 

relationship between students and teachers, in a setting with well-defined practices and 

limits. Instead, learning—particularly online learning—should be studied from a wider 

perspective that includes the different ways in which students interact with data, people 

and learning resources to achieve learning.  

Based on research on cognitive development, Vygotsky (1978)’ developed a 

concept that can be applied to the current context of online learning. This concept, known 

as “the zone of proximal development,” is defined by its author as “the distance between 

the actual developmental level as determined by independent problem solving, and the 

level of potential development as determined by problem solving under adult guidance or 

in collaboration with more capable peers” (p. 57). This notion reinforces the 

understanding of learning as both an individual and a social process, with social 

interaction being a requirement to achieve a high cognitive development that permits 

learners to reach their true potential for learning. 
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The Web 2.0 offers the possibility of creating online learning experiences rich in 

opportunities to interact with content, teachers and peers so that students can learn to 

their maximum potential. However, the ability to exploit the vast possibilities these 

learning environments offer is conditioned by how digitally literate a person is. 

In summary, the literature suggests that some digital literacy skills—those that 

have to do with the operation of technology—are an essential condition for online 

learning, and are related to students’ positive attitudes toward technology and  self-

efficacy. However, the digital literacy skills that might be more strongly related to 

students’ academic performance are those that Gui (2007) calls substantial information 

skills—how to find and critically evaluate information, and how to use it in a responsible 

manner to advance in their pursue of their personal and professional objectives. Similarly, 

these skills might be related to the capacity to exploit the full potential of the rapidly 

evolving communication and information technologies, not only at the present time but in 

the future. 

Chapter 3 describes the methodological approach of study that measured the 

relationship between digital literacy—understood as set of conditions of access, abilities, 

skills and attitudes toward technology—and academic success in the context of an online 

learning setting. 
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Chapter 3: Research design 

The general objective of this research project is to investigate the relationship 

between digital literacy—understood as both the conditions of access and the ability to 

use digital technologies—and student academic success in the context of an online 

learning program, aimed at providing high school education to students who do not have 

access to a traditional high school program.  

This chapter describes in detail the dependent and independent variables, the data 

collection and sampling procedures, the privacy and confidentiality protection protocols, 

the results of the Institutional Review Board revision, and the data analysis strategy. 

ACADEMIC SUCCESS AS DEPENDENT VARIABLE 

For the purposes of this research, academic success was defined as the potential to 

advance towards degree completion. Certainly, changes in factors such as economic, 

family and labor conditions may affect continuing enrollment, especially in an online 

education program aimed at non-traditional students. However, if these factors remain 

stable, an adequate academic performance, as measured by the grades obtained by 

students at the end of each academic term, is a key condition to make progress toward 

degree completion. Generally speaking it could be expected that students with higher 

final grades in the current term would be more likely to enroll for the next term, and 

therefore their potential to advance towards degree completion is higher.  

It is common knowledge that grading criteria vary from course to course and from 

faculty to faculty. Yet final grades represent the integrated evaluation of the student 

throughout each course, expressed in a common scale. Therefore, in this study, academic 

success was measured by students’ final grades average (FGA) for the May-August 2012 
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academic term. The average of final grades was a continuous variable, with values 

between 0 and 100, 100 being the maximum grade. 

DIGITAL LITERACY AS INDEPENDENT VARIABLE 

In this study, digital literacy was defined through a set of theoretical constructs 

derived from the literature. It was hypothesized that these constructs, individually or as a 

group, could be related to academic performance. The constructs comprised: conditions 

of access to communication and information technologies; attitudes towards technology, 

specifically Internet self-efficacy; information skills—knowledge and skills to search, 

evaluate and use information through digital communication and information 

technologies; and use of digital social networks. Additionally, socio-demographic 

variables related to the individual’s welfare were measured. 

Conditions of access to communication and information technology 

Having access to Internet is a necessary condition to participate in an online 

learning program. However, access to communication and information technology is not 

a simple yes or no situation but a matter of degree. Aspects such as access to Internet 

from home instead of from a community center or cybercafé; use of a computer of their 

own; or the availability of a broadband connection represent different levels of 

connectivity that could be related to academic success, as they provide varying degrees of 

flexibility in terms of time and availability of computing and information resources. It 

could be expected that the better the conditions of access to communication and 

information technologies of the students, the better their academic performance. 

For example, access to Internet from home versus access from a cybercafé, the 

workplace, or school facilities is critical to understanding the conditions under which 

students have to do their online learning activities. Students who have to commute to get 
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access to the Internet on a limited basis might be at a disadvantage compared to students 

who have permanent Internet access from home. 

Similarly, ownership or permanent access to computer equipment versus use of 

publicly available computers might be related to academic performance, as students who 

have their own computer equipment might have more opportunities to spend time 

exploring different features of computers, and to store and retrieve larger amounts of 

academic and personal information (email, music, pictures, videos, etc.) than those who 

have to share public computers. 

The following conditions of access variables were measured: Time using the 

Internet (in years); frequency of connection to the Internet; availability of Internet access 

from home; access to a computer at home; number of computers at home; access to cable 

television at home; fixed telephone line ownership at home; cell phone ownership; and 

number of television sets at home. 

Internet self-efficacy 

Internet self-efficacy—“the belief in one’s capabilities to organize and execute 

course of Internet actions required to produce given attainments” (Eastin and LaRose, 

2000, p. 2)—is an attitudinal state that could be positively related to academic success. 

Although Internet self-efficacy is not necessarily a measure of actual capability to use 

Internet, it may contribute to reduce anxiety when students are Internet novices, and to 

continue learning to exploit newer features the technology offers. A Spanish translation 

and adaptation of Eastin and LaRose (2000) eight-item scale was used to measure 

prep@net’s students Internet self-efficacy. 
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Information skills 

Once students have access to the Internet, either at a low or high speed, from 

home or from a community center, they require skills to search for information resources, 

evaluate critically their pertinence and validity, process them efficiently, and use them in 

a responsible manner to solve problems related to the advancement of their academic 

program. These skills, that Gui (2007) calls substantial information skills, were presumed 

to be positively related to academic performance. 

The skills were measured using three instruments. First, a Spanish version and 

adaptation of the Test of Online Learning Success (TOOLS) (Kerr, Rynearson, & Kerr, 

2006) was used as a proxy to assess students’ information skills. In this test—that 

measures student characteristics that predict academic success in an online learning 

context—students rate themselves in four dimensions that have been identified as 

predictors of success in online learning: academic skills, computer skills, independent 

learning, and motivation; and need for online learning (due to geographical, family, 

personal or employment reasons). Student responses are used to compute a score known 

as Online Learning Success. 

A second measure of digital skills was a Spanish translation of Hargittai’s (2005) 

instrument to collect survey measures of Web-oriented digital literacy. Although this 

instrument is not a direct measurement of digital skills, it has been validated as a proxy 

for actual digital literacy. These survey measures complemented the data collected with 

the TOOLS instrument, which were based on subjects’ self-reporting.  

The third measurement of digital skills was an adaptation of a 16-item online test 

developed by Tecnológico de Monterrey librarians to assess students’ compliance with 

the American Library Association (1998) information literacy standards for student 

learning. This instrument—developed in Spanish—tests the student’s skills to search for 
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information in an effective and efficient manner, evaluate the results critically, and use 

them responsibly.  

Use of digital social networks 

Being a regular user of digital social networks was expected to be positively 

related to academic performance, as it may be a source of social capital, understood as a 

network of persons that could provide both useful information and emotional support 

(Ellison, Steinfield and Lampe, 2007). prep@net students were asked if they owned 

Facebook and Twitter accounts, and if they did, for how long they had been using these 

social networks, the frequency of use, the number of friends or followers they had, and 

the number of people they themselves followed (Twitter). 

Socio-demographic variables 

Socio-demographic data about prep@net students and tutors were collected with 

the purpose of characterizing the population and measuring their level of welfare. The 

following variables were measured: Age; gender; marital status; family income; type of 

housing (own versus rented); number of bedrooms; number of automobiles owned by the 

people living in the same household; household density (number of family members 

living in the same house divided by the number of bedrooms); number of TV sets; and 

access to cable TV, cell phone, fixed line phone, and a computer at home. 

STUDY DESIGN 

Data collection 

Data were collected from two main sources. First, an online questionnaire—that 

in most cases took less than 20 minutes, ranging from 15 to 25 minutes—was 

administered to a sample of prep@net students to measure their digital literacy. It 
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assessed Conditions of access to technology; attitudes towards technology, particularly 

Internet self-efficacy; level of skill to search, evaluate and use information through 

digital communication and information technologies; and use of digital social networks. 

The questionnaire also measured socio-demographic variables previously described. 

Second, participants’ final grades for the May-August 2012 terms were provided in a 

confidential manner by the prep@net office as a measure of academic performance. 

All communication with the participants, including the questionnaire, was in 

Spanish. Students in the sample were invited to participate via a personalized email that 

explained the nature of the project and their rights as subjects. The same letter was sent to 

each student’s mailbox inside Black Board, the learning platform used by prep@net for 

course delivery and student-tutor interaction. Subjects were asked for their consent using 

the Consent to Participate in Internet Research form. The form was the first page of the 

online survey and only those participants that clicked on the “I accept” button were 

allowed to respond the questionnaire. 

The survey was available from July 18 to August 17, 2012. During this period—

that covered the last five weeks of the three-month long academic term--two reminders 

were emailed to the students who had not responded yet. The length of the survey period 

was chosen to provide students with ample opportunities to participate, and the dates 

were recommended by prep@net’s administrators, based on their experience with 

previous studies. 

Sampling 

During the April-August 2012 academic term, there were 4,477 prep@net 

students. Because of the online nature of the program, it was not possible to obtain 

informed consent from parents of students younger than 18 years old. This reduced the 
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total number of students eligible to participate to 3,789. According to prep@net officials, 

based on prior experiences surveying their students, the typical response rate was 

between ten and 15 percent. A sample of 2,000 students was randomly selected, using 

Excel’s random number generator feature. 

Participants privacy and confidentiality protection 

Besides requiring the signing of the Consent to Participate in Internet Research 

form, the online questionnaire was programed in such a way that participants could skip 

items if they preferred not to answer them, and withdraw from the study at any time. 

Student ID numbers were used only to pair the data from the questionnaire to their 

academic records. Once the results database was built, student ID numbers were 

substituted with aliases randomly generated and the file containing the identifiable 

students’ records was deleted. The database was created, analyzed and stored exclusively 

by the researcher; however, if for any reason someone else got unauthorized access to the 

database, the confidentiality of the participants’ data was not in jeopardy as no 

individually identifiable data were available. Research reports show aggregated data only 

with no individually identifiable information about the participants. 

Institutional Review Board approval 

The University of Texas at Austin Institutional Review Board reviewed the study 

protocol and found it met the requirements for approval under the expedited category. 

The protocol number assigned to the project was 2012-06-0612 and the approval period 

covered from July 17, 2012 to July 16, 2013.  The English and Spanish versions of the 

invitation letter and consent form presented to students are included as appendices 1 to 4, 

and the questionnaire is reproduced as appendices 5 and 6 (English and Spanish versions, 

respectively). 
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ANALYSIS STRATEGY 

The survey was administered using Check Box and the resulting database was 

exported to Excel. Once the results of the survey were paired with the final grades of the 

participants, student ID numbers were substituted with randomly assigned numbers to 

protect the identity of the respondents. Statistical analyses included descriptive statistics, 

contingency tables, correlation analysis, factor analysis, regression analysis, and path 

analysis—a form of structural equations modeling. All analyses excluded missing values. 

The analyses were conducted using SPSS, including the Amos module to build structural 

equations models. Chapter 4 reports the results of the analyses and the conclusions of the 

study. 
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Chapter 4:  Results 

This chapter reports the results of a study conducted with the objective of 

investigating the relationship between academic success—understood as the students’ 

potential to advance towards degree completion—and a set of variables related to digital 

literacy.  It was, again, undertaken in the context of an online learning program aimed at 

providing high school education to students who do not have access to a traditional, face-

to-face high school program. In this, the project is directly relevant to the situations of 

many countries and regions looking at online education as a way to extend expertise and 

learning to populations that, for a variety of reasons, lack that preparation. 

The earlier methodology chapter explained in detail the research setting and core 

variables.  In brief, the variables under study were: 

1. Conditions of access to communication and information technology;  

2. Attitudes towards technology, particularly Internet self-efficacy; 

3. Students’ skills to search, evaluate and use information through digital 

communication and information technologies; and  

4. Students’ use of digital social networks. 

5. Demographic variables. 

The research site was prep@net, an educational program that offers high school 

level education throughout the Mexican territory in a completely online format.  

The current chapter reports the results of the study.  It includes the following 

sections: Response rate and characteristics of the sample; questionnaire results; statistical 

analysis of the relationship between the dependent variable and the independent variables 

including correlations and structural equations modeling (path analysis); and conclusions.  
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RESPONSE RATE AND CHARACTERISTICS OF THE SAMPLE 

Out of a total of 567 persons who responded to the invitation to participate in the 

survey, 341 gave their consent and completed the questionnaire. This number represents a 

response rate of 17 percent (n=2,000), and 9 percent of the total population (N=3,789). 

Valid responses came from prep@net students living in 124 different towns and cities 

across Mexico. 

The demographic characteristics of the final sample (the 341 participants who 

completed the questionnaire) were compared to those of the overall population to 

estimate the representativeness of the sample. The average age of the sample was 30 

years old versus 29.4 of the entire population. This difference was not statistically 

significant. In terms of gender, there were more women in the sample (62.8 percent) than 

in the population (56.5 percent) and the difference was statistically significant (p=0.043).  

Marital status did not show statistically significant differences between the sample and 

the population: 54 percent single, 30 percent married, and 16 percent divorced or 

widowed. With the exception of the overrepresentation of women—which did not seem 

to be a major problem as discussed in the next section--the sample seemed to share the 

demographic characteristics of the population. 

DEPENDENT VARIABLE 

The dependent variable in all the statistical analyses was academic performance. 

It was measured using the final grade average (FGA) obtained by the participants in all 

the courses they took during the May-August 2012 term, in the prep@net grading scale 

(0-100, with 70 as the minimum passing grade). Overall, the final grade average of the 

sample was 74.99, with a minimum of 10, a maximum of 94.10, and a standard deviation 

of 15.76. 



 36 

The FGA was analyzed to explore differences by gender, marital status, town or 

city population (seven categories, from a town with a population of less than 20,000 to a 

city with a population of more than two million), and region of the country where the 

students lived (North, Central Mexico, and South). None of the differences were 

statistically significant. Similarly, the correlation between age and FGA was not 

significant (r=0.054, p=0.320). 

Representativeness of the sample 

The FGA of all prep@net students enrolled during the April-August 2012 term 

was computed to test how representative the sample was regarding academic 

performance. The FGA of the students in the sample that did not respond to the invitation 

to participate (50.03; standard deviation=27.45; n=1,659), and of those students that were 

not part of the sample (54.42; SD=27.22; n=1,879) were lower than the FGA of the 

students that responded the questionnaire. The difference of 24.76 and 20.37 points, 

respectively, was statistically significant (p=0.00). Thus, in general, those who responded 

to the questionnaire had better academic performance—the group FGA was above 70, the 

minimum grade to pass a course—than the remainder of the population, with an FGA 

well below the passing level. These results indicate that there was not bias in the intrinsic 

sample and that there was a self-selection effect among those students that responded the 

invitation to participate. 

Probably the very act of responding an online questionnaire about digital literacy 

requires a basic level of skills, knowledge and attitudes that are more likely to be present 

in students with better academic performance. Ideally the study should have offered the 

option of responding the questionnaire in a paper and pencil format in order to avoid 

potential discrimination against those unable to navigate through an online survey. 
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However, the fact that prep@net is a completely online program, with students living in 

more than 120 towns and cities across the country, made it unfeasible to apply the 

questionnaire in a face-to-face situation. Nevertheless, although the results of the study 

cannot be generalized to the entire prep@net population, the sample’s FGA showed a 

distribution close to normal, which means that the results of the analyses presented in the 

following sections are statistically valid and could help us understand the relationship 

between digital literacy and academic performance. 

Academic performance and continuing enrollment 

As discussed before, academic success was defined as the potential to advance 

towards degree completion. This variable was operationally measured using students’ 

final grades average (FGA) for the May-August 2012 academic term. Table 3 

summarizes the results of two analyses performed to test the relationship between the 

FGA, and continuing enrollment.  

First, he participants were classified into two groups based on their status during 

the immediately following term (September-December 2012): 286 students (84 %) who 

graduated or re-enrolled—that is, the group with higher potential for degree completion 

either because they have already graduated or because they kept enrolled—and 55 

students (16 %) who did not re-enroll, which means that they drop out, at least 

temporarily, reducing the potential for degree completion. The difference between the 

May-August term FGA of both groups was significant (p=0.032): 75.8 for the former, 

and 70.8 for the latter. This result confirms the notion that as a measure of academic 

performance, FGA is a good estimate of academic success, understood as the potential 

for degree completion. 
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Table 3: Final grade average of students in previous and current term and its relationship 

to students’ status in the continuing term 

Second, the sample included 249 continuing students (73 percent) —that is, 

students who were enrolled during the previous term (January-April 2012). These 

students were especially interesting to this study because they represented people 

presumably on a path toward completing a degree.   The FGA of these students obtained 

in the previous term was 75.93, with a minimum of 10, a maximum of 96, and a standard 

deviation of 16.29. The correlation between previous and current FGA was 0.874, 

statistically significant at the 99 percent level (p=0.00). The strength of this correlation 

suggests too that previous academic results may be a good predictor of future academic 

performance. Additionally, there was no significant difference in the FGA of continuing 

students (74.86) compared to the FGA of incoming students—those who enrolled for the 

first time during the current term—(75.34; p=0.804). 

Ideally, a longitudinal analysis of academic performance would provide a better 

picture of student progress. However, due to the transversal nature of this research 

project, the FGA in a particular academic term was used as an approach to measuring 

academic performance. The data showed that the FGA in different academic terms is 

strongly correlated, and that students with a better FGA in a specific academic term are 

Enrolled? FGA FGA

Yes (n=249, 73%) 75.930               * 74.860

No  (n= 92, 27%) N.A. 75.340

Overall (n=341) 74.990

75.800

70.800

* Significant correlation (r=0.874, p=0.00)

** Non significant difference

*** Significant difference (p=0.032)

Final grade average (FGA)

January-April 2012 May-August 2012 September-December 2012

Enrolled or graduated?

Yes (n=286, 84%)

No  (n= 55, 16%)

**

***
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more likely to enroll in the next academic term, and therefore, they have a higher 

potential to advance towards degree completion. 

INDEPENDENT VARIABLES 

Digital literacy was defined as a set of theoretical constructs. The hypothesis was 

that these constructs, individually or as a group, were related to academic performance. 

The constructs included: conditions of access to communication and information 

technologies; attitudes towards technology, specifically Internet self-efficacy; 

information skills—knowledge and skills to search, evaluate and use information through 

digital communication and information technologies; and use of digital social networks. 

Additionally, some socio-demographic variables were measured. 

Conditions of access to communication and information technology 

The variables that measure access to communication and information technology 

illustrate a range of conditions of access within the participants in the study.  Table 4 

shows the variability in terms of experience using the Internet: While 87 percent of the 

respondents had used the Internet at least for one year, with 56 percent of them for four or 

more years, 8 percent had a short experience of up to six months. 
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Table 4: Time using the Internet 

Most participants reported they connected to the Internet on a regular basis, as 

shown in Table 5, with 61 accessing the Internet on a daily basis; 33 percent several 

times a week; and 6 percent occasionally. 

 

Time using the Internet n %

Less than a month 9 2.8

One to six months 16 4.9

Six months to one year 16 4.9

One to two years 43 13.1

Two to four years 60 18.3

More than four years 183 56.0

Total 327 100.0

Percentages exclude missing values

Time using the Internet n %

Less than a month 9 2.8

One to six months 16 4.9

Six months to one year 16 4.9

One to two years 43 13.1

Two to four years 60 18.3

More than four years 183 56.0

Total 327 100.0
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Table 5: Frequency of connection to the Internet 

Table 6 summarizes the results of questions regarding access to communication 

and information technologies. About two thirds (68 percent) of the respondents had 

access to Internet from home; similarly, 72 percent had at least one computer at home, 

and for 38 percent of them the computer was for their exclusive use. Over 46 percent of 

the households where the respondents lived had one computer; 14 percent had 2 

computers; and 5 percent owned three or more computers. 

 

 

Table 6: Access to communication and information services 

Frequency of connection to the Internet n %

Ocassionally 21 6.4

Several times per week 107 32.7

Daily 199 60.9

Total 327 100.0

Percentages exclude missing values

Frequency of connection to the Internet n %

Ocassionally 21 6.4

Several times per week 107 32.7

Daily 199 60.9

Total 327 100.0

n % n % n % n % n %

No 104 31.8 91 27.8 190 59.0 101 31.0 42 13.0

Yes 223 68.2 236 72.2 132 41.0 225 69.0 280 87.0

Total 327 100.0 327 100.0 322 100.0 326 100.0 322 100.0

Percentages exclude missing values

Access to the 

Internet from home
Computer at home

Fixed telephone line 

at home
Cellular telephone

Cable service at 

home
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Access to a fixed telephone line at home was reported by 69 percent of 

respondents, and for 54 percent of the sample the connectivity to the Internet was 

provided by their telephone company. Only 41 percent of the respondents had cable 

television at home, and 11 percent of the sample had broadband access to the Internet via 

cable. Use of cellular telephones was ample, with 87 percent having a cell phone, and 32 

percent of them owning an intelligent telephone with access to the Internet.  

Television was the technology with the highest level of access, with 97 percent of 

households owning at least one television set. The number of TV sets varied: 37 percent 

of the households where the respondents lived owned one television set; 36 percent two 

TV sets; 20 percent 3 TV sets; and 4 percent owned four or more TV sets. 

The results of these variables were added to construct an index named conditions 

of access to communication and information technology. As an index, this variable had a 

consistency coefficient (Cronbach’s Alpha) of 0.699.  

Additionally, respondents were asked to report how often they used several 

features of Internet. Table 7 summarizes the frequency of use of the Internet for different 

purposes. The most common use was accessing BlackBoard, the learning platform used 

by prep@net for course delivery and student-tutor interaction: 53 percent reported 

accessing the platform on a daily basis, and 42 percent several times a week. The second 

most common use was searching for academic information with 28 percent on a daily 

basis and 52 percent several times a week. 
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 Table 7: Frequency of use of Internet features 

One third of participants reported using email and navigating the web daily, and 

another third several times a week. Connecting to social networks was slightly lower: 25 

percent every day, and 24 percent several times a week. Most respondents never used 

Internet to shop (87 percent), a percentage similar to the Mexican national data (World 

Internet Project, Mexico study, 2011), or to access games (66 percent). The majority of 

participants reported “occasionally” using the Internet for administrative procedures (60 

percent). 

These results show that although Internet was used for several purposes, the usage 

pattern for this particular group was more focused on academic tasks. 

Generally speaking, the conditions of access of the sample were well above the 

2011 national data published by the Mexican Association of Internet (AMIPCI, in 

Spanish), where 21 percent of Mexican households had a connection to the Internet; 29 

percent had at least one computer; 43 percent had a fixed telephone line; and 65 owned a 

cell phone (AMIPCI, 2011). Nevertheless, considering that the participants in this study 

were enrolled in a totally online educational program, it is evident that for many of them 

the conditions of access might be less than ideal.  

n % n % n % n % n % n % n % n %

Never 0 .0 5 1.6 10 3.1 17 5.4 47 14.8 265 87.2 200 65.8 98 31.8

Occasionally 15 4.6 60 18.9 108 33.4 97 31.1 115 36.3 35 11.5 86 28.3 184 59.7

Several times 

a week
138 42.5 164 51.6 104 32.2 99 31.7 75 23.7 2 .7 14 4.6 21 6.8

Daily 172 52.9 89 28.0 101 31.3 99 31.7 80 25.2 2 .7 4 1.3 5 1.6

Total 325 100.0 318 100.0 323 100.0 312 100.0 317 100.0 304 100.0 304 100.0 308 100.0

Percentages exclude missing values

Academic 

information search

Learning 

platform access
Gaming

Administrative 

procedures
Online shoppingEmail Web navigation Social networks
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Internet self-efficacy 

The study measured the relationship between Internet self-efficacy—composed of 

attitudinal measures—and academic performance in an online educational program. A 

Spanish translation and adaptation of Eastin and LaRose’s (2000) eight-item Internet self-

efficacy scale was used to measure prep@net’s students Internet self-efficacy.  

Respondents rated how confident they felt using different capabilities of Internet, 

using a 7-point scale that goes from 1 (totally disagree) to 7 (totally agree). The results 

were averaged to form a variable named Internet self-efficacy. This variable showed a 

consistency coefficient (Cronbach’s Alpha) of 0.862. The mean score for Internet self-

efficacy was 5.56, with a minimum of 2.38, a maximum of 7, and a standard deviation of 

1.07.  

Information skills 

The study measured students’ skills to search for information resources, critically 

evaluate their pertinence and validity, process them efficiently, and use them in a 

responsible manner to solve problems related to the advancement of their academic 

program. These skills were presumed to be positively related to academic performance, 

as prior studies demonstrate, and were measured using three instruments.  

First, a Spanish version and adaptation of the Test of Online Learning Success 

(TOOLS) (Kerr, Rynearson, & Kerr, 2006) was included in the questionnaire. Using a 

scale from 1 (strongly disagree) to 5 (strongly agree), students rated themselves in five 

dimensions that have been identified as predictors of success in online learning. The 

responses to items related to each dimension were averaged to create a score for the 

corresponding dimension and all the responses were added to create a score known as 

Online Learning Success. The results obtained by the respondents and the internal 

consistency coefficients of each dimension were: 
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 Academic skills (reading and writing proficiency): Mean score 3.83, with a 

minimum of 1.85; a maximum of 5; a standard deviation of 0.443; and a 

Cronbach’s Alpha of 0.760. 

 Computer skills: Mean score of 4.35 with a minimum of 1; a maximum of 5; a 

standard deviation of 0.648; and a Cronbach’s Alpha of 0.882. 

 Independent learning and motivation: Mean score of 4.17 with a minimum of 

1; a maximum of 5; a standard deviation of 0.565; and a Cronbach’s Alpha of 

0.848. 

 Dependent learning: Mean score of 3.38 with a minimum of 1; a maximum of 

5; a standard deviation of 1.04; and a Cronbach’s Alpha of 0.857. 

 Need for online learning delivery: Mean score of 3.70 with a minimum of 1; a 

maximum of 5; a standard deviation of 0.877; and a Cronbach’s Alpha of 

0.706. 

 TOOLS Online Learning Success (OLS): Mean score of 174.23 with a 

minimum of 15; a maximum of 213; a standard deviation of 24.58; and a 

Cronbach’s Alpha of 0.893. 

According to the developers of the TOOLS instrument, someone with an OLS 

below 177 should develop additional skills to increase their chances of success in an 

online learning academic program. As a group, the participants in the study placed in the 

50
th

 percentile in all dimensions, including the OLS, with the exception of Independent 

learning and motivation, in which they reach the 75
th

 percentile (Kerr, 2012). This means 

that overall, based on the TOOLS results, the chances of academic success of this group 

depend on the development of additional skills. 

The second measure of digital skills was a Spanish translation of Hargittai’s 

(2005) instrument to collect survey measures of Web-oriented digital literacy. The 
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instrument is not a direct measurement of digital skills, but has been validated by the 

author as a proxy for actual digital literacy.  

In this instrument, using a five-point scale where 1 means “I have no 

understanding” and 5 “I have a full understanding” of the item, the subjects report their 

self-perceived skills on seven items that form a composite variable. This composite 

variable was shown by its author to be an adequate proxy for actual digital skills 

measured by a test (Hargittai, 2005).  

The mean digital skills score obtained by the participants in the study was 29.92, 

with a minimum of 7; a maximum of 35; and a standard deviation of 6.67. As an index, 

the measurement showed a consistency level (Cronbach’s Alpha) of 0.918, slightly 

higher than the level (0.890) reported by the author of the instrument (Hargittai, 2005). 

The third measurement of information skills (information literacy) was a 16-item 

questionnaire adapted from an online test developed to assess students’ compliance with 

the American Library Association (1998) information literacy standards for student 

learning. This instrument measures student skills to search for information in an effective 

and efficient manner, evaluate the results critically, and use them responsibly for 

academic purposes.  

The information literacy mean score obtained by the participants in the study was 

9.74 with a minimum of 2, a maximum of 16, and a standard deviation of 2.61. The 

consistency level (Cronbach’s Alpha) of the index was 0.806. 

Use of digital social networks 

To measure the relationship between using digital social networks and academic 

performance, prep@net students were asked if they owned Facebook and Twitter 

accounts, and if they did, for how long they have been using these social networks, the 
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frequency of usage, the number of friends or followers they had, as well as the number of 

people they themselves followed (Twitter). The results of these variables were added to 

construct a new variable named digital social networks index. The internal consistency of 

this variable (Cronbach’s Alpha) was 0.784. 

While most respondents (81 percent) said they had a Facebook account, only 26 

percent of them owned a Twitter account. Almost 38 percent of Facebook users had been 

using this social network for less than a year and 29 percent for two years or longer. 

Twitter users had a shorter experience as users of the network, with 65 percent of them 

being users for less than a year and only 10 percent for two years or longer.  

Users of Facebook connected to this social network more often than users of 

Twitter, with 18 percent accessing it once a day and 16 percent several times each day, 

while 56 percent of Twitter users reported accessing the network rarely and 11 percent 

several times a day. The most common Facebook activity was commenting on friends’ 

publications, and in Twitter, reading tweets. Regarding the number of friends, followers 

and persons being followed, a few respondents reported high numbers causing the mean 

to be deceptively high (146, 28 and 75, respectively). The median (16, 5 and14) provides 

a more accurate picture of the distribution. 

The theoretical interest in the usage of digital social networks was the potential 

contribution to academic success by means of increased social capital, that is, a network 

of people that provides useful information and emotional support (Ellison, Steinfield and 

Lampe, 2007). Generally speaking, one third of prep@net students in this sample were 

heavy users of social networks. 
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Socio-demographic data 

Several questions were asked in the questionnaire to measure socio-demographic 

conditions of prep@net students. These questions were used to create a variable named 

level of welfare index, and included: family income; type of housing (own versus rented); 

number of bedrooms; number of automobiles owned by people living in the same 

household; household density (number of family members living in the same house 

divided by the number of bedrooms); number of TV sets; and access to cable TV, cell 

phone, fixed line phone, and a computer at home.  As an index—computed by adding the 

scores of individual variables--this variable obtained a consistency coefficient 

(Cronbach’s Alpha) of 0.765. Additionally, demographic variables such as gender, age 

and marital status were measured. 

 The mean age of the respondents was 30.55 years old, with a median of 29. The 

ages ranged from 18 years-old (11 percent) to 64, with 1.2 percent of the respondents 60 

years-old and older. As noted earlier, there were more females (63 percent) than males 

(37 percent). Half of the respondents were single, 44 percent married, and the remainder 

was divorced or widowed.  

Almost 38 percent of respondents did not have economic dependents, 14 percent 

had one dependent, 22 percent, two dependents, 15 percent, three dependents, and the 

remainder had four or more dependents. More than 42 percent of respondents shared the 

house in which they lived with four or more people, and 51 percent lived with two or 

three people in the same house. About 41 percent lived in two-bedroom houses, 34 

percent in three-bedroom houses, and 17 percent in houses with four or more bedrooms. 

At the time of the study, the respondents were living in 124 different towns and 

cities that range in size from towns with less than 20,000 inhabitants (17 percent), to 

cities with a population of one million and over (36 percent). Most of the participants (73 
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percent) used public transportation regularly, and 43 percent lived in households that did 

not own a car, although 13 percent lived in households with two or more cars. 

The mean monthly family income of the respondents was 9,226 Mexican pesos 

(equivalent to 684 US dollars), and the median was 7,000 pesos, with a minimum of 0, a 

maximum of 120,000, and a standard deviation of 10,712. According to the Mexican 

National Institute of Statistics, Geography and Informatics (INEGI, in Spanish) 2010 

national household income and expenditure survey, the mean income of the group would 

place it in the second lowest household family income decile. As an additional measure 

of wealth, the family income was divided by the number of family members living in the 

same household. The mean of the per capita family monthly income was 2,539 Mexican 

pesos, and the median 1,725 pesos, with a minimum of 0, a maximum of 40,000 and a 

standard deviation of 3,344. 

These statistics should not be too surprising since prep@net is an educational 

program aimed at disadvantaged students that could not get their high school diploma 

during their adolescence. The socio-demographic variables confirm that in general, the 

income level of the students who participated in the study was in the lower segment of 

Mexican population. They were dispersed across the country, and their age, gender and 

marital status were widespread as well. Nevertheless they somehow had better conditions 

of access to communication and information technologies than the Mexican average, a 

prerequisite since prep@net is a completely online program. Not having access to 

technology would make it infeasible for them to enroll. Yet even these conditions showed 

variability and in many cases they would be considered less than optimal for online 

learning. 

In summary, most of the participating students obtained an acceptable final grade 

average in the academic term under study. Half of the students had a FGA of 80 or over, 
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while 26 percent obtained a FGA below 70, the minimum passing grade. Overall, the 

participants showed less than average results in a test that measures preparedness for 

online learning; however, they had above average levels of knowledge of Internet, 

information skills, and Internet self-efficacy; and only a third of the participants were 

heavy users of digital social networks. 

The following section describes the statistical analyses conducted to test the 

relationship between academic performance as a dependent variable, and the digital 

literacy and demographic measurements, as independent variables. 

FACTORS INFLUENCING ACADEMIC PERFORMANCE 

The main objective of this study was to investigate the relationship between 

digital literacy and academic performance. In this study, digital literacy was constructed 

as a set of variables that included basic issues such as access to information and 

communication technology, and more complex aspects dealing with attitudes and 

competences required to exploit digital technology to succeed in an educational context.  

As described above, several measurements of digital literacy as well as socio-

demographic data were collected from a random sample of prep@net students responding 

to the online questionnaire. Their academic performance was measured using their final 

grade average obtained in the April-August 2012 academic term. 

Correlation analysis 

Bivariate correlations were computed to explore the relationship among variables. 

All variables were part of a theoretical construct and were expected to be related to some 

extent, although it was possible that more complex aspects of digital literacy were more 

likely to correlate directly with the dependent variable. Indeed, only three variables 

showed a significant bivariate correlation with the dependent variable: TOOLS score for 
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independent learning (r=.305, p=0.00), Learning platform use frequency (r=.294, 

p=0.00), and Information literacy score (r=.200, p=0.00).  

This result seems logical because in the context of online learning, where the 

learning experience has reduced external control—compared to face-to-face learning—

the ability to learn by themselves, due to self-motivation and self-regulation (independent 

learning) should support academic performance. Similarly, a higher frequency of using 

the learning platform—which in an online learning context is the equivalent to attending 

school and communicating with teachers—should also work in favor of academic 

performance; and a higher level of skills to perform academic tasks (information literacy) 

should reflect on better grades. 

Although only these three variables showed significant correlations with the 

dependent variable, there was a complex network of correlations among the remaining 

variables. To simplify further analyses, the number of variables was reduced using factor 

analysis.   

First, a Digital and academic skills factor was computed, comprising the 

following variables: TOOLS computer skills score, TOOLS academic skills score, 

Internet self-efficacy score, and Digital skills score. The resulting factor explains 57 

percent of the variance of the four original variables. Table 8 shows the result of the 

factor analysis to compute the Digital and academic skills factor. 
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Table 8: Factor analysis results to compute the Digital and academic skills factor  

Second, eight variables that measure frequency of use of different components of 

Internet were reduced into two factors: Social and entertainment use frequency (that 

correlated mainly with Web navigation, social networks use, chat use, games use, and 

download/upload pictures/videos use); and Functional use frequency (that correlated 

mainly with Administrative procedures use, online shopping, and email use). These two 

factors explained 56.2 percent of the variance of the eight original variables. Table 9 

presents the results of the factor analysis for the identification of the Social and 

entertainment use frequency and Functional use frequency factors. 

 

Components matrix

 Components

 Initial Extraction 1

TOOLS computer skills score 1.000 0.757 TOOLS computer skills 

score

0.870

TOOLS academic skills score 1.000 0.398 TOOLS academic skills 

score

0.631

Internet self-efficacy score 1.000 0.509 Internet self-efficacy 

score

0.714

Digital skills score 1.000 0.611 Digital skills score 0.782

Extraction method: Principal components analysis
Only one component was extracted. 

Solution could not be rotated

Communalities

Total % of variance Cummulative % Total % of variance Cummulative %

1 2.276 56.893 56.893 2.276 56.893 56.893

2 0.746 18.659 75.552

3 0.630 15.757 91.309

4 0.348 8.691 100.000

Component
Initial Eigenvalues Extraction sums of squared loadings

Total variance explained
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Table 9: Factor analysis results to compute the Social and entertainment use frequency 

and Functional use frequency factors 

Figure 1 shows the correlation matrix of the variables after data reduction. The 

observed correlation pattern was consistent with the theoretical model of the study, built 

as a vector that progressed from access conditions to technology to advanced capabilities 

to use technology in a productive manner. Basic issues such as Conditions of access were 

related to more complex aspects of digital literacy but were not directly correlated to 

Academic performance. This confirms that solving first order digital divide conditions, 

while necessary, is not sufficient to bridge the divide, as second order aspects—attitudes 

and competencies—and even third order conditions—preparedness for online learning—

should be developed by users to take full advantage of digital technology for educational 

purposes. 

Welfare index and Conditions of access index were highly correlated (r=.698, 

p=.000), which means that the better the standard of living, the better the conditions of 

 

 Initial Extraction 1 2

Administrative procedures Internet use frequency 1.000 0.649 Administrative procedures Internet use frequency 0.206 0.779

Online shoping frequency 1.000 0.622 Online shoping frequency 0.056 0.787

Email use frequency 1.000 0.481 Email use frequency 0.479 0.501

Web navigating frequency 1.000 0.524 Web navigating frequency 0.672 0.269

Social networks frequency 1.000 0.674 Social networks frequency 0.794 0.210

Chat use frequency 1.000 0.565 Chat use frequency 0.704 0.263

Games use frequency 1.000 0.471 Games use frequency 0.679 -0.097

Download/upload pictures/videos freqency 1.000 0.510 Download/upload pictures/videos freqency 0.669 0.252

Extraction method: Principal components analysis
Extraction method: Principal components analysis. Rotation method: 

Normalized Varimax with Kaiser

Components

Rotated components matrix

Communalities

Total % of variance Cummulative % Total % of variance Cummulative % Total % of variance Cummulative %

1 3.443 43.038 43.038 3.443 43.038 43.038 2.760 34.503 34.503

2 1.053 13.157 56.195 1.053 13.157 56.195 1.735 21.692 56.195

3 0.824 10.302 66.497

4 0.687 8.583 75.081

5 0.652 8.150 83.230

6 0.545 6.807 90.037

7 0.433 5.414 95.451

8 0.364 4.549 100.000

Rotation sums of squared loadings

Total variance explained

Component
Initial Eigenvalues Extraction sums of squared loadings
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access to information and communication technology. None of them correlated with 

Academic performance but they did with other variables significantly correlated with the 

three independent variables (Independent learning score, Learning platform use 

frequency, and Information literacy score) that, in turn, were correlated with the 

dependent variable. 

Conditions of access significantly correlated with the variables that measured the 

frequency of use of the Internet for different purposes—access to the learning platform, 

academic information search, social and entertainment uses, functional use, and social 

networking—and with Digital and academic skills (r=.294, p=.000). Generally speaking, 

it could be said that the better the conditions of access, the higher the frequency of using 

the Internet; and the higher the level of digital and academic skills. This result is 

important for two reasons: First, as mentioned before, Learning platform use was 

significantly correlated with Academic performance; and second, the variables that 

measured the frequency of use of the Internet for different purposes were also correlated 

with Digital and academic skills, which in turn correlated with Independent learning 

score, one of the variables significantly correlated with Academic performance. 
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Figure 1: Bivariate correlations matrix 

  Of the three variables significantly correlated with the dependent variable, two 

of them (Independent learning score and Learning platform use) had a significant 

bivariate correlation (r=.201, p=.000). Information literacy was a relatively isolated 

variable, with significant but weaker correlations with Welfare index (r=.118, P=.037), 

Conditions of access (r=.126, p=.026), and Digital and academic skills (r=.121, p=.034). 

This variable was probably developed mostly as a result of an introductory course taught 

Academic 

performance

TOOLS 

independent 

learning

Information 

literacy 

score

Learning 

platform 

use 

frequency

Academic 

information 

search 

frequency

Social_entert

ainment use 

frequency 

factor

Functional 

use 

frequency 

factor

Social 

network 

index

Welfare 

index

Conditions 

of access 

index

Digital 

academic 

skills

Pearson 

correlation

1

Sig. (bilateral)

N 341

Pearson 

correlation

.305 1

Sig. (bilateral) .000

N 317 318

Pearson 

correlation

.200 .056 1

Sig. (bilateral) .000 .356

N 313 312 313

Pearson 

correlation

.294 .201 .073 1

Sig. (bilateral) .000 .000 .201

N 327 317 313 327

Pearson 

correlation

.136 .106 .041 .539 1

Sig. (bilateral) .015 .063 .472 .000

N 318 308 304 318 318

Pearson 

correlation

.052 .018 .065 .353 .330 1

Sig. (bilateral) .380 .767 .290 .000 .000

N 283 273 270 283 282 283

Pearson 

correlation

.037 .002 .105 .073 .051 .000 1

Sig. (bilateral) .533 .968 .084 .220 .393 1.000

N 283 273 270 283 282 283 283

Pearson 

correlation

-.102 -.109 -.040 .162 .175 .606 .211 1

Sig. (bilateral) .061 .052 .481 .003 .002 .000 .000

N 341 317 313 327 318 283 283 341

Pearson 

correlation

-.005 .039 .118 .172 .126 .270 .249 .256 1

Sig. (bilateral) .928 .485 .037 .002 .025 .000 .000 .000

N 339 317 313 327 318 283 283 339 339

Pearson 

correlation

.003 -.002 .126 .273 .212 .420 .255 .376 .697 1

Sig. (bilateral) .962 .977 .026 .000 .000 .000 .000 .000 .000

N 327 317 313 327 318 283 283 327 327 327

Pearson 

correlation

.097 .385 .121 .115 .162 .375 .234 .298 .097 .294 1

Sig. (bilateral) .087 .000 .034 .043 .005 .000 .000 .000 .087 .000

N 311 311 311 311 302 268 268 311 311 311 311

Correlation is significant at the 0.01 level (bilateral)

Correlation is significant at the 0.05 level (bilateral)

Digital academic 

skills

Social network index

Welfare index

Conditions of access 

index

 

Academic 

performance

TOOLS independent 

learning

Information literacy 

score

Learning platform use 

frequency

Academic information 

search frequency

Social_entertainment 

use frequency factor

Functional use 

frequency factor



 56 

to prep@net students to prepare them for the academic world. Its correlation with 

Academic performance seems logical, for it measures the capability to search and use 

information for academic purposes. 

The next section describes a regression analysis conducted to further explore the 

relationship among the variables.  

Regression analysis 

Regression analysis was used as a tool to explore causal relationships between 

demographic and digital literacy variables, and academic performance. A stepwise 

regression analysis was run with academic performance, measured by the students’ final 

grade average (FGA), as dependent variable.  Besides the digital literacy variables 

discussed before (welfare index, conditions of access index, digital and academic skills, 

social network index, independent learning score, information literacy score, learning 

platform use frequency, academic information search frequency, social and entertainment 

use frequency, and functional use frequency), three demographic variables were included 

in the model as predictors (age, gender, marital status). Tables 10a and 10b show the 

summary results of the analysis. 

The analysis identified a model with three variables as predictors: independent 

learning score, learning platform use frequency, and information literacy. This model had 

a multiple regression coefficient (R) value of 0.426 and an adjusted R squared of 0.172. 

Although the model showed some explanatory power, it was not sufficient for the 

purposes of this research project, as it left out the variables that were not directly 

correlated with academic performance but were nonetheless part of a theoretical model 

built upon the notion of progressive stages.   
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 Table 10a: Regression analysis (part 1) 
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Table 10b: Regression analysis (part 2) 

As a statistical technique, the path analysis permits the measurement of effects—

both direct and mediated—of several variables in a theoretical situation in which the 

relationships among variables are expected to occur in more than one stage. For this 

reason it was chosen as the analytical tool to test the multistage model developed to 

approach digital literacy in the context of this study.  The following section describes and 

discusses this analysis. 

Path analysis   

The pattern of bivariate correlations and the results of the regression analysis 

discussed above supported the theoretical approach of this research project to digital 
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literacy. Rather than understanding it as a binary concept, this project approached digital 

literacy as a multistage construct that included variables that measured conditions of 

access to technology as well as attitudes and skills to use the technology. These variables 

were expected to correlate to some degree with academic performance although the effect 

on academic performance of some aspects of digital inclusion, such as conditions of 

access to technology, could be mediated by other aspects of digital inclusion. The 

correlation matrix was useful to identify a relationship pattern among the variables, and 

as a statistical technique, the path analysis was then conducted to measure the presence 

and strength of effects in a model in which variables were organized in a sequential order.  

Besides the relationship pattern identified by the correlation analysis, a conceptual 

framework derived from the literature was used to define the structure and directionality 

of the path analysis. Both van Djik’s (2005) notion of “successive kinds of access” and 

Dewan and Riggins’ (2005) differentiation of “first order” and “second order” digital 

divide suggested a sequential approach to understanding the digital inclusion 

phenomenon, with different variables ordered according to a conceptual sequence.  

The van Dijk’s (2005) digital access model starts with “motivational access”, 

followed by “material or physical access,” “skills access” and “usage access” (p. 21). 

This order of the variables seems appropriate to describe a very basic situation of digital 

access, in which a person must decide as a first step whether to use digital technology. 

However, when the individual is already a digital technology user—as it is the case with 

the prep@net students who participated in the study and were enrolled in a completely 

online learning program—it seems that motivation does not have to be placed at the 

beginning of the sequence. This does not mean motivation has no place in the model, 

only that its location is more appropriate further along the path. 
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Dewan and Riggins (2005) two-step model differentiates between “first order” 

(inequality in access to the technology) and “second order” (inequality in the ability to 

use technology) digital divide. The “first order” corresponds to van Dijk’s material or 

physical access (or conditions of access, as measured in this study); and the “second 

order” could include the remaining types of access proposed by van Dijk (motivation, 

skills and usage access, also measured in this study) if the notion of “ability” is expanded 

to correspond to a more inclusive concept such as general digital literacy skills.  

These first and second order stages adapted from the literature were not sufficient 

to explain the correlation pattern among the variables. An intermediate or third order 

stage was required to connect the first and second order variables with academic 

performance, the dependent variable. The third order variables were those that pertained 

to online learning, the particular context in which the study was conducted. That is why 

they were referred to as context-specific skills.  

In summary, the model that was tested using path analysis connected the variables 

under study in a three-stage sequence, beginning with conditions of access, continuing 

with general digital skills and then to context-specific skills, to finally connect to 

academic performance as dependent variable.  

Figure 2 shows the results of the three-stage path analysis model, built using 

SPSS Amos, with the purpose of testing the interrelation of digital literacy variables 

measured in this study. A Chi square test was computed as a measure of the goodness of 

fit of the model. The Chi square value was 93.83, with 39 degrees of freedom and a 

p=0.00. Ideally this test should be non-significant but that rarely happens when the 

sample is larger than 200 (Stage, Carter and Nora, 2004), as it was the case in this study. 

That is why two commonly used fitness of good indices were used to further evaluate the 

model, finding it fit: The Comparative Fit Index (CFI) was 0.935 (over the 0.90 cutoff 
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acceptable value), whereas the Root Mean Square Error of Approximation (RMSEA) was 

0.06 (below the 0.08 level which makes it acceptable). The diagram depicts only those 

effects (standardized regression weights) that were significant at the 0.01 level. 

 

 

 

Figure 2: Three-stage path analysis model 

Due to their nature, Welfare index and Condition of access index were defined as 

exogenous variables. As mentioned before, these variables were highly correlated (r=.71, 

p=.000). The model included nine endogenous variables organized in a three-stage path 

discussed before. The first stage included the exogenous—or digital inclusion variables 
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that could be called conditions of access—which are connected with four types of skills 

and usage practices that apply to any situation that involves the use of digital technology, 

and that could be called general digital skills: Digital and academic skills, Social 

networks index, Social entertainment use frequency, and Functional use frequency.  As a 

second stage, the model measured the effect of Digital and academic skills, Social 

networks index, Social entertainment use frequency, Functional use frequency, and 

Academic search use frequency, on context-specific skills—variables related to an online 

learning situation: Independent learning score, Learning platform use frequency, and 

Information literacy score. The third and final stage tested the effect of these three 

variables that were already known to be significantly correlated with academic 

performance. 

Welfare index did not have a significant direct effect on any variable. However, 

the second exogenous variable (Conditions of access index) showed a direct effect on 

Social and entertainment use frequency (0.23), Functional use frequency (0.26), and 

Social networks index (0.41), as well as a an effect on academic performance, albeit 

mediated by other variables. The model permits to identify four paths that lead from 

conditions of access to academic performance.  

The first path, shown in Figure 3, begins with social and entertainment use 

frequency: the better the Conditions of access, the higher the frequency of usage of 

Internet for Social and entertainment purposes (0.23). This increase in Internet usage has 

a positive effect on the use of the Internet to Search academic information (0.34) and 

from there, to a higher frequency of Use of the learning platform (0.47) utilized for 

course delivery and interaction with teachers and tutors. At the final stage of this path, it 

was found that the higher the usage of the learning platform—which is the equivalent to 
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class attendance in a traditional learning setting—the better the Academic performance 

(0.23). 

 

 

Figure 3: First path 

The second path (Figure 4) begins at the same point than the first one but takes a 

different route: the higher the frequency of Internet use for Social and entertainment 

purposes, the higher the score for Digital and academic skills (0.38) This variable—that 

comprises knowledge and attitudes about information and communication technology as 

well as the capability to use it—has an effect on Independent learning (0.46), which in 

turn showed an effect on Academic performance (0.26). This means that although 
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required in the context of online learning, digital and academic skills by themselves do 

not increase academic performance, unless the students have the sufficient learning 

autonomy to succeed in a program offered in a completely online format. 

 

 

Figure 4: Second path 

A third path, shown in figure 4,begins with the effect of Conditions of access on 

Functional use frequency of the Internet (0.26), which in turn has an effect on Digital and 

academic skills (0.38). At this point, this path merges with the second one. 
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Figure 5: Third path 

The fourth path starts with the positive effect of Conditions of access on the 

Social networks index (0.41), a variable that measures the intensity of usage of Facebook 

and Twitter: the better the conditions of access, the higher the social networks index. 

Then this path takes an interesting twist because the Social networks index has both a 

negative direct effect on Independent learning (-0.25), and a positive direct effect on 

Social and entertainment use frequency (0.52). So the  positive mediated effect of 

conditions of access on academic performance via social and entertainment use frequency 

(both through learning platform use frequency and digital and academic skills), coexists 

with a negative mediated effect on academic performance due to its negative effect on 

independent learning. This finding suggests that improving conditions of access has a 
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positive effect on academic performance if the increased access to the Internet is 

employed to augment the frequency of use of the learning platform instead of, for 

example, using it for social networks interaction. 

 

 

Figure 6: Fourth path 

 

IN SUMMARY 

Through a three-stage path analysis, this study found that a better standard of 

living corresponded to better conditions of access to technology. However, the variable 

that had an effect on academic performance, albeit mediated by other variables, was the 

quality of conditions of access. Better conditions of access to technology increase the use 
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of Internet and the level of general digital skills. In an online learning context, improving 

conditions of access has a positive effect on academic performance when the increased 

access to the Internet is used to augment the frequency of use of the learning platform; 

when the students have the capability to learn by themselves; and when they develop the 

necessary information skills to accomplish academic tasks properly—that is, when they 

have developed appropriate context specific skills of digital inclusion. The study also 

found an adverse effect of increased access to the Internet when such an access is used 

primarily to engage in social networks interaction. 

Chapter 5 discusses the implications of the results of this study. 
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Chapter 5: Discussion 

This chapter discusses the implications for theory, policy making and academic 

design of the results of a study that investigated the relationship between digital literacy 

and academic performance in the context of prep@net, an online learning high school 

program aimed at students from underprivileged groups.  

ONLINE LEARNING AND ACCESS TO EDUCATION 

On February 9, 2012, Mexican President Felipe Calderón signed a law that made 

it mandatory to complete twelve years of education. Prior to this law, mandatory 

education included six years of elementary school (primaria) and three of middle school 

(secundaria). The Mexican government estimates an annual investment of 9.94 billion 

pesos (about 735 million dollars) in nationwide public education for the next 10 years 

(Secretaría de Educación, 2012). This estimate is based on a simple projection of 

demographic growth and assumes that the current high school enrollment rate (62 percent 

of Mexicans ages 16 to 18) will remain constant. If terminal efficiency of middle school 

increases, and universal access to high school is to be achieved, the government would 

have to spend 14.2 billion pesos (more the 1.05 billion dollars) annually. 

Among other strategies to cope with the expected demand derived from adding 

three grades to mandatory education (an academic cycle known as preparatoria), the 

creation of a large scale open online high school program is being considered as an 

option to guarantee access to students, particularly those who have to work full time 

and/or live in small communities where building high school campuses would be 

unfeasible. This option is also proposed as a way to reach persons older than the 

traditional high school population.  
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The results of the study presented in this dissertation could be valuable to guide 

the academic design of high school online learning programs, and the development of 

policies that guarantee appropriate access to technology, not only in Mexico but in other 

countries that seek to achieve universal access to high school education.  

WHAT THE STUDY FOUND 

The study proposed that digital literacy should be understood as a construct of 

several variables that create a progression from basic—though indispensable—physical 

conditions of access to technology, to complex skills and attitudes that permit a student to 

succeed in an online learning situation. Using path analysis as a methodological tool, the 

study tested a three-stage model that measured the chain of effects of the variables that 

integrate the digital literacy construct both among them, and on academic performance as 

the overall dependent variable of the study. The model organized the variables in three 

stages: conditions of access to technology; general digital skills (that included 

motivation, knowledge and skills to use digital technology, as well as frequency and 

diversity of usage practices of technology); and context-specific skills required to 

successfully use technology in a particular domain (in this particular case, online distance 

learning). 

The study found that in the particular online learning context of this investigation, 

better conditions of access to technology had a mediated and strong positive effect on 

academic performance by increasing the use of Internet for social and entertainment 

purposes, which in turn led to a higher frequency of connection to the learning platform 

software used to deliver the online courses, as well as to better digital and academic 

skills. These skills had a positive effect on academic performance through independent 

learning as a mediating variable. A second finding—that runs in part in an opposite 
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direction—was that better conditions of access increased the use of social networks, 

which had both a positive effect on independent learning in terms of increasing 

familiarity with the Internet and computer resources, and a negative effect, perhaps 

simply because the time one spends with social media may diminish the time one has 

available for learning. 

THEORETICAL IMPLICATIONS: DIGITAL LITERACY AND DIGITAL INCLUSION 

This research project confirmed that digital literacy should be studied from a 

broad perspective. Rather than being a binary issue—the haves and the have-nots—

digital literacy comprises conditions of access, abilities, skills, attitudes and competencies 

that interact among themselves to improve the possibilities of people to exploit the 

potential benefits of using digital technologies. This section discusses the theoretical 

implications of the model built to explain the results of this study. 

The importance of the context-specific skills stage in a model of digital literacy 

As this study concluded, having appropriate conditions of access to technology is 

a necessary but not sufficient condition of digital literacy. General digital skills—the 

habit of using frequently the Internet for diverse purposes, as well as motivation, 

knowledge and skills necessary to exploit the potential of digital technology—and 

context-specific aspects of digital inclusion—such as the capacity to learn 

independently—should be developed by someone who seeks to succeed in an online 

learning environment. 

 The idea that digital literacy is a phenomenon that occurs in gradations as 

opposed to being a dichotomous variable is not new. Authors such as van Dijk (2005) and 

Dewan and Riggins (2005) proposed sequential models to conceptualize digital literacy, 

that were used as references to structure the theoretical model for this study, as discussed 
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before. With some variations in the order of the variables, these two references were 

useful to structure the first part of the model. However, when trying to link conditions of 

access and general skills to academic performance—the dependent variable of the 

study—it became evident that an extra stage was required in the model. This stage was 

context-specific skills, that is, those skills that pertain to the particular domain in which 

digital technology is used.  

Indeed, students who succeed in an online program seem to be, first of all, good 

students who have both access to digital technology and the capacity to use it to 

participate productively in a learning experience. This means that the sole provision of 

access to technology and the development of digital skills are not sufficient to guarantee 

academic success. Conditions of access and general digital skills are enablers in a process 

of learning online, but it takes more than that to have academic success: context specific 

skills—learning habits and practices—that permit students to function at the appropriate 

level of independence in the context of a learning environment where little or no face-to-

face interaction occurs. 

The main goal of this research project was not to develop a theoretical model for 

the study of the digital divide. However, it was necessary to define a framework to 

approach digital literacy with the purpose of measuring its relationship with academic 

performance.  In doing so, it became evident that digital literacy does not occur in a 

vacuum and therefore, that its study should take into account the specific context in 

which technologies are used. Online learning was the particular context of this study but 

it could have been other activities performed online—banking, shopping, political 

participation, medical care, to name a few. In other words, digital literacy is not an end in 

itself but a mean to accomplish further social and personal objectives taking advantage of 

the potential offered by digital technology. 
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Digital inclusion and the educational potential of digital technology 

Elaborating on Vygotsky’s (1978) notion of “the zone of proximal development,” 

Lopez Islas (2004) proposes that interactive communication technologies make it 

possible to build learning experiences that permit students to achieve their maximum 

potential of cognitive development. Current forms of distance education allow the design 

of learning experiences that integrate autonomous (or individual) learning, with teaching 

(both as lecture and tutoring), and collaborative learning, as opposed to the limited nature 

of the old forms of distance education, such as correspondence studies, with their total 

dependence on autonomous learning. These learning experiences assume that learning is 

both an individual and a social process, but that social interaction is what helps learners 

to reach their true potential for learning.  

Combining multimedia for the delivery of content with social networks 

applications for interaction with teachers, tutors and peers might be a powerful formula to 

enrich the learning experience. However, these learning benefits cannot be achieved if 

students are not capable of taking full advantage of digital technologies, that is, if they 

are not digitally literate.   

 One implication of a broad perspective on digital literacy is that programs aimed 

at augmenting its level among the public, particularly in underprivileged segments of the 

population, require a coordinated effort by actors from different domains. 

Telecommunications policy makers should solve the issue of how to make digital 

technology available to enable access to enriched forms of online learning for anyone. 

Education policy makers need to address the development of digital skills as well as the 

capacity to learn autonomously throughout the curriculum from the earliest age possible. 

These policy making efforts would be more effective if they share a common goal: to 

guarantee digital inclusion for everyone. While the concept digital literacy is useful to 
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understand the complex nature of the phenomenon, as analyzed in this study, the use of 

the term digital inclusion would be a better approach from a policy making perspective. 

Seeing digital inclusion beyond the mere provision of access to computers and the 

Internet may help avoid two traps: approaching the problem of inclusion from a simple 

technological deterministic manner, and to fall into the “mobile paradox” as described by 

Watkins (2012). Technological determinism has accompanied the advent of each new 

technology in the form of promising solutions to the eternal problem of proving quality 

education for everyone. Among other authors, Clegg, Hudson and Steel (2003) propose a 

critical view of technological determinism in education that argues that technologies are 

not neutral, and that the notion of the inevitability of new technologies is driven by 

commercial interest. However, while not denying the existence of powerful commercial 

interests, the results of this study make it unreasonable to deny the potential of digital 

technologies to reach out to people who otherwise might not have access to education, as 

long as the notion of digital inclusion is not limited to the sole provision of connectivity. 

This study also provided evidence that complements what Watkins (2012) calls 

the “mobile paradox,” which is another trap that should be avoided. This author warns 

that while members of underprivileged segments of the population are adopting mobile 

devices with access to the Internet at a faster rate than other groups, they are less likely to 

have a broadband connection at home. The problem is that when limited to mobile 

devices, particularly with younger people, connectivity to the Internet tends to be used 

primarily for social networks interaction. Given this study’s finding of a negative 

mediated effect of the frequency of use of the Internet for social networks interaction on 

academic performance, policy makers should be warned that the provision of access to 

the Internet via smartphones might not be enough to solve the problem of digital 

inclusion. 
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  In summary, this study provided evidence that a comprehensive program aimed 

at increasing digital inclusion for the purposes of expanding educational opportunities for 

underprivileged populations through online learning should include at least three steps: 

first, the improvement of conditions of access to the Internet, both with appropriate 

equipment and connectivity; second, the guided use of technology with the purpose of 

developing capable users of digital technologies; and third, the development of learning 

habits and practices that permit students to function at the appropriate level of 

independence in the context of online learning. 

This study of the prep@net case provided lessons about the relationship of digital 

inclusion—seen from a broad perspective—and online learning that can be applied to the 

larger Mexican high school (preparatoria) project described before. In fact these lessons 

apply as well to other projects around the world that face the same challenge of using 

digital technology to provide education to underprivileged groups of the population, with 

the ultimate objective of reducing poverty through the development of capabilities. The 

following sections discuss specific recommendations for the provision of access to the 

Internet and the academic design of online learning programs with such an objective.  

POLICY MAKING: IMPROVING CONDITIONS OF ACCESS TO INFORMATION AND 

COMMUNICATION TECHNOLOGY 

By definition, online learning requires access to information and communication 

technology—computer equipment and a connection to the Internet as a minimum—and 

therefore, creating appropriate conditions of access should be an essential part of the 

development of an online program aimed at underprivileged communities. As this study 

demonstrates, better conditions of access mean higher frequency of use of the Internet, 

which is associated to the development of the required skills to learn online, and to the 
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possibility of more frequent interaction with content, teachers and tutors, and classmates, 

via a learning platform software. 

Analyzing the digital divide in Mexico, Mariscal (2005) warns that the divide “is 

not narrowing with the deployment of telecommunications networks” (p. 423). For this 

author, neither the market approach to telecommunications polity nor the Information 

Technology-for-development perspective would be as successful in the narrowing of the 

digital divide, particularly in developing countries, as the Social Capital approach, that 

moves the debate “beyond short-term supply considerations to dynamic issues such as 

technological adoption in an asset-based community development” (p. 424).  

Access to technology could be achieved through community digital centers or 

public libraries, although the availability of technology in public spaces might not be 

sufficient to develop digital skills as a result of frequent use of the Internet for social, 

entertainment and functional purposes. Therefore, besides the provision of access through 

publicly funded digital centers—that could work well as a temporary solution while 

communities develop their own capacities to play the economic game in better 

conditions—there should be programs aimed at increasing access to the Internet from 

households. 

Unless there is a mandate for universal access by regulatory bodies, private 

telecommunication companies give priority to higher income households for the 

provision of Internet services, particularly broadband access. Consequently the cycle of 

wealth and better opportunities in life reproduces itself, leaving underprivileged 

communities in a state of marginality. However, as much as a mandate for universal 

access might seem as a good idea, the plausibility of its implementation is questionable, 

at least in the short term. 
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One option that might be considered is to provide scholarships for students 

enrolled in online learning programs focused on underprivileged communities. These 

scholarships would provide a laptop computer and a monthly coupon to buy Internet 

access from a telecommunications company as long as the student maintains enrollment. 

The cost of this type of scholarships would be lower than the investment required for 

building and operating high school campuses in multiple towns. 

The results of the study suggest that conditions of access should privilege 

computer equipment over cellular phones with an Internet connection. This is the case 

because accessing academic content—video lessons, reading materials, interactive 

exercises, synchronous and asynchronous interaction with teachers, tutors and classmates, 

as well as word processing, presentation and information analysis software—requires a 

device more complex and with bigger screen size than a cellular phone. Eventually 

devices such as tablets will substitute for desktop and laptop computers, but in the 

meantime, mobile devices are not good enough for online learning.  

Second, if access to the Internet occurs primarily through cell phones, it is 

possible that it will be mainly used to engage in digital social networks, as discussed 

before. By itself, the use of social networks should not be problematic; actually, the study 

found that it contributes to the development of digital skills. However, the use of social 

networks for strictly entertainment purposes might compete with the academic use of the 

Internet. That is why providing access to the Internet only via cellular telephones might 

not contribute to the success of an online learning program.             

IMPLICATIONS FOR ACADEMIC PRACTICE IN ONLINE LEARNING SETTINGS 

The success of an online learning program will depend to a good extent on its 

academic design. This study found that students with a higher level of independent 



 77 

learning tend to have a better academic performance. Unless the design of the program 

acknowledges this tendency and acts early to develop independent learning in all of its 

students, academic success will be mostly limited to those who were independent learners 

since the beginning of their learning experience.  

Independent learning is not a personality or genetic trait but a set of skills that a 

person develops when exposed to educational experiences that build the capacity to learn 

with a higher degree of autonomy. Therefore, a careful academic design based on active 

learning should lead the student progressively to increasing levels of autonomy, by 

promoting engagement in discussions, reflection, planning, and collaborative activities 

that make connections with the real world outside the academic space. 

The design of the program should also take full advantage of the pedagogical 

potential of multimedia, developing lessons and activities that facilitate the 

comprehension of concepts. Besides content developed specifically for the program, 

students could be led, in a guided manner, through the monumental amount of learning 

resources available for free on the Web. 

Even for students with a high level of independent learning, the online program 

should provide an academic learning platform or portal that resembles a virtual campus. 

As this study found, a higher frequency of learning platform use led to better academic 

performance, for it is the equivalent to attending class. As obvious as it may appear, class 

attendance makes students more likely to succeed, and this also applies to the online 

context. The learning platform should provide the structure students need to advance in 

their academic endeavor, as well as the space for interaction with teachers and 

classmates, similarly to what happens in a brick and mortar campus. 

To reduce the attrition rate of those students who enroll in an online the program 

with low levels of digital skills and independent learning, it would be important to apply 
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a paper and pencil diagnostic instrument to candidates prior to the beginning of their 

program. The purpose of the diagnostic would not be to discriminate candidates but to 

identify students who require a basic digital skills training that could be provided as a 

remedial course.    

The effect of information literacy on academic success, as found in this study, 

suggests that students need to learn how to search for information, how to evaluate its 

quality and pertinence, and how to use it properly in an academic context. The academic 

design of the online program needs to ensure that students develop information literacy 

skills, preferably both in an introductory course and throughout the curriculum. 

Despite the mixed effects of social networks use on academic performance that 

this study found, the academic design of an online program could explore ways to 

integrate social networks into the learning experience. Perhaps if social networks become 

a tool for social interaction with a specific learning purpose, they could provide an 

immediate channel to the ideas of people from around the world. In carefully designed 

learning activities, Facebook and Twitter could bring into the learning space the 

opportunity to explore diversity and to build and sustain communities of learning. If 

treated as enablers of meaningful social interaction with a learning purpose, digital social 

networks could be integrated into the educational process as a component that provides 

the opportunity to bring into the model the aggregated knowledge of friends and 

followers as valuable social capital. 

PREP@NET AND THE EDUCATIONAL CHALLENGE IN MEXICO 

Evaluating prep@net as an academic program was not the purpose of this 

investigation. It was chosen as a research site because it permitted to measure the 

relationship between digital literacy and academic success in an online learning context. 
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However, based on the results of this study it is possible to draw some conclusions about 

the potential role of prep@net in the Mexican educational context. As mentioned before, 

Mexico faces a major challenge as a result of both the demographic growth and the recent 

legal requirement of adding three grades to mandatory high school education. Besides 

investing heavily in new schools and teacher training, the Mexican government is 

considering online learning as an option to offer high school education to segments of the 

population that cannot attend school. 

First, it is evident that the prep@net model works well for those students that 

have adequate levels of digital literacy, understood in the wide approach used in this 

study. If access to digital technology increases at a rapid pace as a result of appropriate 

telecommunications policy, and if candidates to enroll in an online high school program 

receive adequate support to develop or enhance their digital literacy level, online 

preparatoria programs could be an important component in the strategy to face the 

Mexican educational challenge. 

Second, the role of college students performing their mandatory community 

service as tutors in an online high school program could be crucial, if their universities 

assume the responsibility for their training and supervision. Training high school teachers 

to cover all the schools required to attend the increasing demand at the high school level 

would take time as well as financial resources that are not available. Incorporating 

college students as tutors, following prep@net’s model, would take significantly less 

time and money, and the educational results could be adequate, as suggested by the 

prep@net experience. 

Finally, and no less important, college students’ involvement as tutors in online 

high school programs has the potential to become a valuable learning experience that 

would expand their perspective of the main social issues their country faces. Further 
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research is needed to formally measure and document prep@net tutors development of 

citizenship competencies, but it seems plausible that after spending 480 hours as tutors of 

high school students from disadvantages segments of the population, college students 

would develop a better sensitivity to social issues as well as an increased awareness of 

their social responsibilities as citizens.  

FURTHER RESEARCH 

The questionnaire used in this study to measure digital literacy was a mixture of 

adapted instruments available in the literature with a set of items especially developed for 

the study. Each part of the instrument had its own purpose and made it possible to collect 

the data required for the type of analysis presented in this dissertation. However, as a 

further research endeavor, this instrument could be optimized as a diagnostic tool to 

measure digital literacy in students planning to enroll in online programs. Such an 

instrument could be based on a theoretical framework that treats the concepts as 

components of digital literacy competencies, integrating in an organized manner 

variables related to attitudes, knowledge and skills.  It should be noted that an instrument 

that asks questions about specific concepts of technology needs to be updated 

continuously to cope with the rapid advance of digital technology. 

It is possible that some members of the sample tried to respond the online 

questionnaire but they did not know how to do it. If those cases occurred in this study, the 

measurement of digital literacy underrepresented individuals in the lower part of the 

digital literacy scale. To avoid a potential self-selection bias in the sample, further studies 

should attempt to apply the questionnaire in a paper and pencil version. It should be noted 

that with a population scattered throughout more than 120 towns and cities across the 

country, the logistics of such a task would be extremely complex.  
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An intermediate approach could be to apply the instrument online but conducting 

focus group interviews in a small but representative sample of the communities where 

students live. The use of qualitative techniques would provide valuable information to 

better understand the conditions in which students use digital technology as well as their 

relationship with the academic program. 

Measuring academic success is a complex task. In this study, final grade average 

(FGA) in a particular academic term was used as a measurement of academic success. 

Although comparisons where made with students’ results in previous and subsequent 

terms, a longitudinal approach would provide a more precise measure of academic 

success. 

Finally, it should be noted that prep@net presents a valuable opportunity for 

further research to compare the digital literacy level of two groups with marked 

socioeconomic characteristics: prep@net students, mostly from disadvantaged segments 

of the population, and prep@net tutors, all of them college students in one of the most 

expensive private universities in Mexico.  
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Appendices 

APPENDIX 1: INVITATION LETTER (ENGLISH VERSION).  

Dear prep@net student, 

You have been randomly selected to participate in a study that will help 

understand prep@net’s students learning experience. Approximately, half of prep@net 

students 18 years and older have been invited to participate in the project. 

The study will generate information about prep@net’ students access to 

information and communication technology, their level of experience as users of 

technological resources, and how these variables relate to their academic achievement. 

The results of the study could help to improve prep@net’s curriculum design as well as 

the support programs aimed at helping new students to become proficient technology 

users. 

Your participation is essential to ensure the study validity. However, it is 

important that you understand that your participation is voluntary, and that not 

participating will not have any effect in your grades. Similarly, you may withdraw from 

the study at any moment without any penalty for you in terms of grades or otherwise. 

The study involves responding an online survey that takes between 15 and 25 

minutes. The information you provide will be treated confidentially, and to preserve your 

anonymity, once you respond the survey your data will be stored using an alias without 

any reference to your actual identity. 

Your acceptance to participate in the study also involves your permission to the 

researcher to access your academic records (final grades from the previous and the 

current academic term), as a key component of the research design. The review of your 

academic records will also be made using an alias to prevent the individual identification 
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of participants. The study results will be reported only in an aggregated manner, without 

any mention of the specific students that participated. 

Should you require additional information about the project as well as about your 

rights as a participant in this study, please write an email a José Rafael López Islas, who 

is responsible for the research project (jrlopez@itesm.mx) or Miss Georgina Serna, 

prep@net’ Director (georgina.serna@itesm.mx) . 

Please open the link to the study [link] or copy the web address in your browser. 

Once there, review carefully the letter of consent and if you agree to participate, click on 

the “I accept” button.  

Thanks in advance for your valuable participation. 

 

  

mailto:jrlopez@itesm.mx
mailto:georgina.serna@itesm.mx
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APPENDIX 2: CONSENT TO PARTICIPATE IN INTERNET RESEARCH FORM (ENGLISH 

VERSION).  

You are invited to participate in a research study, entitled “Digital literacy and 

academic success in online education: The prep@net case.”  The study is being 

conducted by José Rafael López Islas, doctoral candidate, Department of Radio-

Television-Film, of The University of Texas at Austin, who can be contacted in Mexico 

via email jrlopez@itesm.mx, by telephone (81) 8158 2225, or by regular mail at Avenida 

Eugenio Garza Sada 2501, 64849, Monterrey, Nuevo León. 

The study will generate information about prep@net students’ access to 

information and communication technology, their level of experience as users of 

technological resources, and how these variables relate to their academic achievement. 

The results of the study could help to improve prep@net’s curriculum design as well as 

the support programs aimed at helping new students to become proficient technology 

users. 

You are free to contact the investigator at the above address and phone number to 

discuss the study.  You must be at least 18 years old to participate. 

The study involves responding an online survey that takes between 15 and 25 

minutes. The information you provide will be treated confidentially, and to preserve your 

anonymity, once you respond the survey your data will be stored using an alias without 

any reference to your actual identity. 

Your acceptance to participate in the study also involves your permission to the 

researcher to access your academic records (final grades from the previous and the 

current academic term), as a key component of the research design. The review of your 

academic records will also be made using an alias to prevent the individual identification 

mailto:jrlopez@itesm.mx
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of participants. The study results will be reported only in an aggregated manner, without 

any mention of the specific students that participated.  

You will not be compensated. There will be no costs for participating, nor will 

you benefit directly from participating.   

Your participation in this study is voluntary. Not participating will not have any 

effect in your grades. You may decline to answer any question and you have the right to 

withdraw from participation at any time.  Withdrawal will not affect your relationship 

with The University of Texas nor prep@net in terms of grades or otherwise.  If you do 

not want to participate either simply stop responding the survey or close the browser 

window.   

If you do not want to receive any more reminders, you may send an email to 

jrlopez@itesm.mx. 

If you have any questions about the study or need to update your email address 

contact the researcher José Rafael López Islas, at (81) 8158 2225, or send an email to 

jrlopez@itesm.mx or Miss Georgina Serna, Director (georgina.serna@itesm.mx)  

This study has been reviewed by The University of Texas at Austin Institutional 

Review Board and the study number is 2012-06-0612. 

If you have questions about your rights or are dissatisfied at any time with any 

part of this study, you can contact, anonymously if you wish, the Institutional Review 

Board by phone at (001 512) 471-8871 (please be aware that this would be an 

international call) or email at orsc@uts.cc.utexas.edu.  

If you agree to participate, click on the “I accept” button.   

Thank you.    

Please print a copy of this document for your records. 

 

mailto:jrlopez@itesm.mx
mailto:jrlopez@itesm.mx
mailto:georgina.serna@itesm.mx
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APPENDIX 3: QUESTIONNAIRE (ENGLISH VERSION).  

Part 1. Directions. Please provide the following data about you with as much precision 

as possible. There are no good or bad answers. Write the data requested or select the 

option that best describes you. 

 

Enter your student ID 

     

        

 

 

 

Enter your age as of today  
   

   years old  

 

 

 

Your gender 
    

 Female   

 Male   

 

 

 

Your civil status 
    

 Single   

 Married   

 Widowed/divorced   

 

 

Approximately, what is the population of the city or town where you live? 
    

 Less than 20,000   

 Between 20,000 and 50,000   

 Between 50,000 and 250,000   

 Between 250,000 and 500,000   

 Between 500,000 and 1 million   

 More than 1 million   

 

 

 



 87 

Number of dependents 
    

 None   

 One   

 Two   

 Three   

 Four   

 Five or more   

 

 

Number of persons living in the same house with you (including yourself) 
    

 One   

 Two   

 Three   

 Four   

 Five or more   

 

 

 

Number of bedrooms in the house where you live 
    

 One   

 Two   

 Three   

 Four   

 Five or more   

 

 

 

Please describe your house 
    

 Own house, still paying mortgage   

 Own house, fully paid   

 Rental house   
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What is the average combined monthly income of the members of your family 

living in the same house, before taxes and other discounts? 
   

   pesos per month  

 

 

 

What is the mode of transportation you use more frequently? 
    

 Own car   

 Public transportation   

 

 

 

How many cars are owned by the members of your family living in the same house with 

you? 
    

 None   

 One   

 Two   

 Three or more   

 

  

 

How many television sets are there in your house? 
    

 None   

 One   

 Two   

 Three   

 Four or more   

 

 

 

Do you have pay television service at home (cable or satellite)? 
    

 Yes   

 No   
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Do  you have a cell phone? 

        

 

Yes       

        

 

What type of cell 

phone? 

 Limited to phone and messaging 

services only 

  

  “Smart” phone with access to 

the Internet 

  

        

No       

 

 

 

Do you have a fixed telephone line at home? 
    

 Yes   

 No   

 

 

Do you have a computer at home for your personal use? 

        

 

Yes       

        

 What type of 

computer? 

 Desktop   

  Laptop   

      

 Is it for your private 

use or do you share it 

with someone else? 

 It is for my private use   

  I share it with someone else   

        

No       
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How many computers are owned by the family members living with you? 
    

 None   

 One   

 Two   

 Three or more   

 

 

 

When did you use Internet for the first time? 
    

 Less than a month ago   

 One to six months ago   

 Six months to one year ago   

 One to two years ago   

 Two to four years ago   

 More than four years ago   
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Do you have an Internet connection at home? 

        

 

Yes       

        

 What type of 

connection 

 Telephone modem   

  Broadband (telephone or cable)   

        

No       

 

 

 

How often do you connect to the Internet from the following sites? 

 

 Daily 
Several times per 

week 
Rarely Never 

Home     

School     

Work/office     

Places with Wi Fi 

access 

    

Cybercafé 

(paying fees) 

    

Community 

center (free of 

charge) 
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How often do you use the following Internet applications? 

 

 Daily 
Several times per 

week 
Rarely Never 

Email     

Web navigation     

Social networks 

(Facebook, 

Twitter, etc.) 

    

Chat     

Learning 

platform 

(BlackBoard, 

WebTec, etc.). 

    

Academic 

information 

search 

    

Games     

View or 

download files 

(pictures, videos, 

music, etc.). 

    

Government 

services 

    

Shopping     

 

 

How often do you go to campus for face-to-face tutoring? 

  

Every school 

day 

Two or 

three times 

per week 

Once a week 
Twice a 

month 

Once a 

month 
Never 

      

 

How often do you interact with your online tutor? 

 

Every school 

day 

Two or 

three times 

per week 

Once a week 
Twice a 

month 

Once a 

month 
Never 
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Do you have a Facebook account? 

        

 

Yes       

        

 

For how long? 

 Less tan a month   

  One to six months   

  Six months to one year   

  One to two years   

  More than two years   

      

 Approximately, how 

many Facebook 

“friends” do you 

have? 

 

 

 

“friends” 

      

 

How often do you 

access your Facebook 

account? 

 Several times a day   

  Once a day   

  Several times a week   

  A few times a month   

  Rarely   

      

 
Which of the 

following Facebook 

activities did you 

perform during the 

last seven days? Select 

all that apply. 

 Upgrade the information in your 

“Wall” 

  

  Publish comments   

  Respond to “friends” comments   

  Upload pictures, links or videos   

  Send a friendship invitation   

  Accept a friendship invitation   

      

 
How do you access 

your Facebook 

account? 

 Only through a computer   

  Only through a cell phone   

  Through both (computer and cell 

phone) 

  

        

No       
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Do you have a Twitter account? 

        

 

Yes       

        

 

For how long? 

 Less tan a month   

  One to six months   

  Six months to one year   

  One to two years   

  More than two years   

      

 Approximately, how 

many persons do you 

follow in Twitter?  

 

 

 

persons 

      

 Approximately, how 

many followers do 

you have in Twitter? 

 

 

 

followers 

      

 

How often do you 

access your Twitter 

account? 

 Several times a day   

  Once a day   

  Several times a week   

  A few times a month   

  Rarely   

      

 Which of the 

following Twitter 

activities did you 

perform during the 

last seven days? Select 

all that apply. 

 Send a “twit”   

  Resend “twits” from other 

people 

  

  Start “following” a person   

  Get a new “follower”   

      

 

How do you access 

your Twitter account? 

 Only through a computer   

  Only through a cell phone   

  Through both (computer and cell 

phone) 

  

        

No       
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Part 2. (Based on Eastin and LaRose, 2000). Directions: Using the scale where 1 means 

“strongly agree” and 7 “strongly disagree,” select the option that best represents your 

level of confidence with regard to each of the following Internet concepts. 

 

 

I feel confident… 

Strongly 

agree 
     

Strongly 

disagree 

1 2 3 4 5 6 7 

…understanding 

terms/words relating to 

Internet hardware. 

      

 

…understanding 

terms/words relating to 

Internet software. 

      

 

…describing functions of 

Internet hardware. 
      

 

…trouble shooting Internet 

problems. 
      

 

…explaining why a task 

will not run on the Internet. 
      

 

…using the Internet to 

gather data. 
      

 

…learning advanced skills 

within a specific Internet 

program. 

      

 

…turning to an on-line 

discussion group when help 

is needed. 
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Part 3. (Based on Kerr, Rynearson and Kerr, 2006). Directions: The following items 

measure your ability to perform different tasks. There are no right or wrong answers so 

your first reaction is usually best. Please do not omit any items. If an item does not relate 

to you, rate it as 0 (not applicable). Your efforts will help us to identify tasks that are 

most important for student success. Using the following scale, rate how well each item 

describes you, by marking your response in the space for each item. 

 

 Not 

applicable 

Strongly 

disagree 
Disagree 

Neither 

disagree 

nor 

agree 

Agree 
Strongly 

agree 

0 1 2 3 4 5 

I am capable of learning 

new technologies. 
      

I am capable of sending and 

receiving e-mail. 
      

I am capable of attaching 

files to an e-mail message. 
      

I am a competent Internet 

browser. 
      

I am capable of using 

standard word processing 

software. 

      

I am capable of managing 

files on a computer. 
      

I can download new 

software when necessary. 
      

I can install new software 

when necessary. 
      

I can copy and paste text 

using a computer. 
      

I am capable of using 

discussion boards online.  
      

I am capable of using chat 

rooms online.   
      



 97 

 Not 

applicable 

Strongly 

disagree 
Disagree 

Neither 

disagree 

nor 

agree 

Agree 
Strongly 

agree 

0 1 2 3 4 5 

I am capable of prioritizing 

my responsibilities 
      

I am a good time manager.        

I am a procrastinator.         

I am capable of making 

time for my coursework.  
      

I am able to balance many 

tasks at one time.  
      

I am goal-oriented.        

I am self-disciplined when 

it comes to my studies. 
      

I am self-motivated.        

I take responsibility for my 

learning.  
      

I am capable of critical 

thinking.  
      

I often leave tasks 

unfinished.  
      

I require help to understand 

written instructions. 
      

I wait until the last minute 

to work on assignments.  
      

I have trouble 

comprehending what I read.  
      

I need faculty to remind me 

of assignment due dates.  
      

I need incentives/rewards to 

motivate me to complete a 

task.  

      

Because of my personal 

schedule, I need online 

courses.  
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 Not 

applicable 

Strongly 

disagree 
Disagree 

Neither 

disagree 

nor 

agree 

Agree 
Strongly 

agree 

0 1 2 3 4 5 

It is difficult for me to go to 

campus to complete course 

requirements. 

      

I need online courses 

because of my geographical 

distance from universities. 

      

I need online courses 

because of my work 

schedule 

      

I need the freedom of 

completing coursework at 

the time and place of my 

choosing. 

      

I can learn by working 

independently.  
      

I am self-directed in my 

learning.  
      

I am capable of solving 

problems alone.  
      

I need face to face 

interaction to learn.  
      

I need faculty feedback on 

my completed assignments. 
      

I am a good reader.        

I need classroom discussion 

to learn.  
      

I am capable of asking for 

help when I have a 

problem.  

      

I am comfortable learning 

new skills.  
      

I read carefully.        

I am a good writer.       
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 Not 

applicable 

Strongly 

disagree 
Disagree 

Neither 

disagree 

nor 

agree 

Agree 
Strongly 

agree 

0 1 2 3 4 5 

I am capable of following 

written instructions.  
      

I am capable of conveying 

my ideas in writing.  
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Part 4. (Based on Hargittai, 2005).  Directions: Please answer the following questions: 

 

 Yes No 

Do you know how to download a file from the World Wide Web to 

your computer? 

  

Do you know how to send a file that is on your computer’s hard drive 

to someone using another computer? 

  

Do you know how to open an attachment someone sent you via email?   

Do you know the name of any search engines?   

 

 

How familiar are you with the following Internet-related items? Please choose a number 

between 1 and 5 where 1 represents having “no understanding” and 5 represents having 

“a full understanding” of the item.  

 

 None 

(1) 

Little 

(2) 

Some 

(3) 

Good 

(4) 

Full 

(5) 

MP3      

Preference setting      

Refresh/Reload      

Newsgroup      

PDF      

Advanced search      

Download      
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Parte 5. Directions: For the following questions, please select the best answer. 

 

If you are conducting research about the child obesity problem in Mexico, in which area 

of knowledge would you situate your research? 
    

 Health   

 History   

 Economics   

 Ecology   

 

 

 

The main difference between academic publications (journals) and commercial 

magazines is that the former include contents reviewed by a group of specialists, and the 

latter refer to general diffusion contents of general interest. 
    

 True   

 False   

 

 

Which of the following resources is least likely to be found in a library? 
   

 Books and monographs   

 Final exams from previous courses   

 Periodicals   

 Reference works   

 

  

A reference work (encyclopedia, dictionary, thesaurus, etc.) helps you to: 

   

 Learn about the most recent research 

findings about a topic. 

  

 Find out who has written about the 

topic. 

  

 Obtain exhaustive information about 

a topic. 

  

 Understand the main concepts and the 

context of a topic. 
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In case you cannot get access to a full text version of an article, which would be the most 

adequate decision? 

   

 
Change your research topic. 

  

 Look for it at other libraries or in web 

sites that you can trust. 

  

 Inform your teacher that the 

information is not available. 

  

 Use information sources other than 

articles. 

  

 

 

 

The search operator "NOT" is used to narrow down an information search by excluding a 

word. 
    

 True   

 False   

 

 

Which of the following search strategies would provide specific results about global 

warming?   

   

 warming OR global         

 global NOT warming   

 warming AND global   

 warming NEAR local   

 

 

 

The search operator “OR”: 
    

 Searches for two or more words in a 

document.  

  

 Finds documents containing any of 

the words you are searching for.  

  

 Eliminates one word from the search 

results. 

  

 Looks for an exact phrase.   
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Which of the following search strategies will provide the larger amount of results?   

   

 (Greece OR Italy) AND econom*   

 (Greece AND Italy) AND economics   

 (Greece AND Italy) NOT economics   

 (Greece NOT Italy) NOT econom*   

 

 

Suppose you need to know the size of the labor force in the Mexican state of Nuevo 

León.   Using the National Institute for Statistics, Geography and Informatics web site 

(INEGI, www.inegi.gob.mx), in which section is it more likely you will find the 

information you are looking for? 

    

 Geography.   

 Economic 

perspective. 

  

 Statistics.   

 Economic census.   

 

 

Which is the next step you should take after you find information?  

   

 Copy it and paste it in a Word 

document. 

  

 Evaluate its trustfulness by 

identifying biases. 

  

 
Use it right away in your paper. 

  

 Write a bibliographic reference 

according to the style defined by your 

teacher. 

  

 

 

http://www.inegi.gob.mx/
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If you need to assess the trustfulness of an information source, what should you look for? 

   

 Your classmates’ opinions about it.   

 How easy it is to retrieve the results it 

provides. 

  

 How precise, objective, current and 

coherent is the information it 

provides. 

  

 How frequently it appears in a search 

results. 

  

 

 

To prepare a paper about the educational potential of Facebook in secondary and higher 

education, which of the following sources would be more relevant?  

   

 Welcome to Facebook in Spanish (Spain)! 

Facebook is a social network tool that puts people in contact with 

their friends and coworkers…  

es-es.facebook.com/ 

  

 Facebook fixes security bug  - 6 hours ago The social network 

Facebook said it fixed a security bug in its chat that, among other 

problems, allowed users to view private conversations… BBC 

World - 162 related articles » 

  

 Facebook’s use in academic activities…File Format: PDF/Adobe 

Acrobat -  

Facebook’s use for collaborative academic activities in 

secondary and higher education by María Teresa Gómez. 

Professor, School of Education ... 

www.salvador.edu.ar/vrid/publicaciones/uso_de_facebook.pdf 

  

 New technologies in education - Monografias.com 

Virtual educational networks are the new basic units in such 

system…to the new individual and social needs toward the 

future,…  

www.monografias.com › Educacion 

  

 

 

http://news.google.com.mx/news/story?hl=es&q=facebook&um=1&ie=UTF-8&ncl=dMVV7Ymwe38v54Ms1g4VLhp7rbd0M&ei=YwvjS_DxHIegsgPt87m6DQ&sa=X&oi=news_result&ct=more-results&resnum=4&ved=0CCsQqgIwAw
http://www.google.com.mx/url?url=http://www.monografias.com/Educacion/index.shtml&rct=j&ei=_QvjS4zRA4_WsQOEq5zsDg&sa=X&oi=breadcrumbs&resnum=1&ct=result&cd=1&ved=0CBgQ6QUoAA&q=tecnologia+educativa+redes+sociales&usg=AFQjCNFofLQ5vsVpiLHWqodWGgb2-UmZEw
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What is the term used in the academic world to refer to the act of copying and presenting 

other people’s work as our own without mentioning or crediting the author? 

   

 Plagiarism.   

 Copy/paste.   

 Bibliographic omission.   

 Lack of reference.   

 

 

While writing an academic paper, which of the following actions offers a guarantee that 

copyrights are respected? 

   

 Buy a paper from an Internet web 

site.  

  

 Ask permission to friends to present 

their papers under your name. 

  

 Use library resources to research the 

information you use. 

  

 Cite all the information sources used 

in the paper.  

  

 

 

This term refers to the act of writing in our own words the ideas of other authors, 

acknowledging their authorship in our paper. 

   

 Paraphrase.    

 Summary.   

 Bibliographic reference.   

 Quotation.    
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APPENDIX 4: INVITATION LETTER (SPANISH VERSION). 

 

Estimado alumno de prep@net: 

Ha sido seleccionado al azar para participar en un estudio que ayudará a 

comprender mejor la experiencia de aprendizaje de los estudiantes de prep@net. 

Aproximadamente la mitad de los estudiantes de prep@net mayores de 18 años han sido 

invitados a ser parte del estudio. 

Este proyecto generará valiosa información sobre las condiciones de acceso de los 

estudiantes de prep@net a la tecnología de comunicación e información, su experiencia 

como usuarios de los recursos tecnológicos, y cómo estos aspectos se relacionan con su 

desempeño académico. Los resultados del estudio podrán ayudar a mejorar el diseño 

curricular de prep@net así como los programas de apoyo para a los estudiantes para un 

uso óptimo de la tecnología. 

Su participación es esencial para asegurar la validez del estudio. Sin embargo, es 

importante que usted sepa que su participación es voluntaria, y que si decide no participar 

no habrá ningún impacto negativo en sus calificaciones. De la misma manera, puede 

decidir en cualquier momento dejar de participar sin ninguna repercusión negativa para 

usted, en sus calificaciones ni en ningún otro modo. 

Su participación en el estudio consiste en responder un cuestionario en línea que 

le tomará entre 15 y 25 minutos. La información que proporcione será tratada de manera 

estrictamente confidencial, y para preservar su anonimato, sus datos de identificación 

serán sustituidos por un alias una vez que se termine de integrar la base de datos de 

respuestas, con el fin de que no exista posteriormente forma de identificar su 

información. 
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Su aceptación a participar en el estudio implica también otorgar permiso al 

investigador para acceder a sus registros académicos (calificaciones finales del período 

anterior y del actual), lo cual es un elemento esencial para el estudio. La revisión de sus 

registros académicos se llevará a cabo utilizando un alias para proteger el anonimato de 

los participantes. Los resultados del estudio serán reportados solamente de manera 

grupal, sin mencionar la identidad de quienes hayan participado. 

En caso de que usted requiera información adicional sobre el proyecto así como lo 

que implica su participación en el estudio, por favor envíe un correo electrónico a José 

Rafael López Islas, responsable de la investigación (jrlopez@itesm.mx) o a la Maestra 

Georgina Serna, Directora de prep@net (georgina.serna@itesm.mx) , quien ha dado su 

aprobación al proyecto. 

Por favor, dé click en la liga al cuestionario [liga] o copie la dirección en una 

ventana de su navegador, lea detenidamente la forma de consentimiento y si está de 

acuerdo en participar, dé click en el botón “Acepto participar” para proceder a responder 

el cuestionario. 

Muchas gracias de antemano por su participación. 

 

  

mailto:jrlopez@itesm.mx
mailto:georgina.serna@itesm.mx
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APPENDIX 5: CONSENT TO PARTICIPATE IN INTERNET RESEARCH FORM (SPANISH 

VERSION).  

 

Usted ha sido invitado a participar en una investigación titulada  “Competencias 

digitales y desempeño académico en un contexto de aprendizaje en línea: El caso de 

prep@net.” El responsable del estudio es José Rafael López Islas, candidato doctoral de 

la Universidad de Texas en Austin en el Departamento de Radio-Televisión-Cine, cuyos 

datos de contacto en México son el correo electrónico jrlopez@itesm.mx, el teléfono (81) 

8158 2225, y la dirección postal Avenida Eugenio Garza Sada 2501, 64849, Monterrey, 

Nuevo León. 

Este proyecto generará valiosa información sobre las condiciones de acceso de los 

estudiantes de prep@net a la tecnología de comunicación e información, su experiencia 

como usuarios de los recursos tecnológicos, y cómo estos aspectos se relaciones con su 

desempeño académica. Los resultados del estudio podrán ayudar a mejorar el diseño 

curricular de prep@net así como los programas de apoyo para a los estudiantes para un 

uso óptimo de la tecnología. Puede comunicarse en cualquier momento con el 

responsable de la investigación si tiene dudas o preguntas sobre el estudio. Para poder 

participar en el estudio, usted debe tener al menos 18 años de edad. 

Si usted acepta participar, se le pedirá responder un cuestionario en línea que le 

tomará entre 15 y 25 minutos. Su aceptación a participar en el estudio implica también 

otorgar permiso al investigador para acceder a los registros académicos que prep@net 

guarda sobre su trayectoria escolar (calificaciones finales del período anterior y actual). 

No recibirá pago o compensación alguna por responder el cuestionario, ni incurrirá usted 

en ningún gasto por el hecho de participar. 

  

mailto:jrlopez@itesm.mx
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Para minimizar cualquier riesgo relacionado con la divulgación de la información 

que usted proporcione así como de sus registros escolares, los datos que lo identifiquen a 

usted serán borrados una vez que se termine la etapa de recolección de información. 

Solamente el investigador tendrá acceso a los datos durante la etapa de recolección de 

información, y los resultados del estudio serán reportados solamente de manera grupal, 

sin mencionar la identidad de quienes hayan participado. 

Su participación en el estudio es voluntaria. Si decide no participar no habrá 

ningún impacto negativo en sus calificaciones. Puede declinar responder cualquier 

pregunta así como suspender su participación en cualquier momento. Suspender su 

participación en el estudio no tendría un efecto negativo en su relación con la 

Universidad de Texas en Austin ni con prep@net, en términos de sus calificaciones ni en 

ningún otro modo. Si decidiera suspender su participación, simplemente cierre la ventana 

del navegador. 

Si no desea recibir recordatorios sobre su participación en el estudio, envíe un 

correo a jrlopez@itesm.mx   

En caso de requerir información sobre el proyecto así como sobre su participación 

en la investigación, puede escribir a José Rafael López Islas, investigador responsable del 

proyecto (jrlopez@itesm.mx) o a la Maestra Georgina Serna, Directora de prep@net 

(georgina.serna@itesm.mx). 

El estudio ha sido aprobado por el Comité de Revisión de la Universidad de Texas 

en Austin con el número de estudio 2012-06-0612. 

Si tiene dudas sobre sus derechos como participante de la investigación o se siente 

insatisfecho en cualquier momento o con cualquier parte del estudio, puede comunicarse, 

de manera anónima si lo desea, con el Comité de Revisión de la Universidad de Texas en 

file:///C:/Users/L00155978/Documents/JRLI%20Personal/UT/Dissertation/IRB/jrlopez@itesm.mx
file:///C:/Users/L00155978/Documents/JRLI%20Personal/UT/Dissertation/IRB/jrlopez@itesm.mx
mailto:georgina.serna@itesm.mx
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Austin, en el teléfono (001 512) 471-8871 (tome en cuenta que es una llamada 

internacional) o enviar un correo electrónico a orsc@uts.cc.utexas.edu. 

Si acepta participar, dé click en el botón “Acepto participar.” 

Muchas gracias. 

Por favor imprima una copia de esta pantalla para su archivo. 
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APPENDIX 6: QUESTIONNAIRE (SPANISH VERSION).  

 

Parte 1. Instrucciones. Por favor, conteste la siguiente información sobre usted con la 

mayor precisión posible. No hay respuestas correctas o incorrectas. Escriba los datos 

que se le piden o seleccione las opciones que mejor lo describen a usted.  

 

Escriba su número de matrícula 

     

        

 

 

Escriba su edad al día de hoy (años cumplidos) 
   

   años  

 

 

Su género 
    

 Femenino   

 Masculino   

 

 

 

Su estado civil 
    

 Soltero   

 Casado   

 Viudo/divorciado   

 

 

 

Aproximadamente, ¿cuántos habitantes tiene la ciudad o población donde usted vive? 
    

 Menos de 20,000   

 Entre 20,000 y 50,000   

 Entre 50,000 y 250,000   

 Entre 250,000 y 500,000   

 Entre 500,000 y 1 millón   

 Más de 1 millón   
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Número de personas que dependen económicamente de usted 
    

 Ninguna   

 Una   

 Dos   

 Tres   

 Cuatro   

 Cinco o más   

 

 

Número de personas que viven en la misma casa que usted (incluyéndolo a usted) 
    

 Una   

 Dos   

 Tres   

 Cuatro   

 Cinco o más   

 

 

 

Número de recámaras con que cuenta la casa en que usted vive 
    

 Una   

 Dos   

 Tres   

 Cuatro   

 Cinco o más   

 

 

 

¿Cómo es la casa en que usted vive? 
    

 Es propia y está en proceso de pagarla   

 Es propia y la terminó de pagar   

 Es rentada   
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En promedio, ¿cuál es el ingreso mensual sumado de las personas que viven en la 

misma casa que usted, antes de impuestos u otros descuentos? 
   

   pesos al mes  

 

 

 

¿Cuál es el medio de transporte que usted utiliza con mayor frecuencia? 
    

 Auto propio   

 Transporte público   

 

 

 

En total, ¿cuántos automóviles poseen las personas que viven en la misma casa que 

usted? 
    

 Ninguno   

 Uno   

 Dos   

 Tres o más   

 

  

 

¿Cuántas televisiones hay en su casa? 
    

 Ninguna   

 Una   

 Dos   

 Tres   

 Cuatro o más   

 

 

 

¿Cuenta con servicio de televisión de paga (cable o televisión por satélite)? 
    

 Sí   

 No   
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¿Cuenta con teléfono celular propio? 

        

 

Sí       

        

 

¿De qué tipo? 

 Con funciones de teléfono y 

mensajería solamente 

  

  Con funciones de teléfono 

inteligente y acceso a Internet 

  

        

No       

 

 

 

¿Cuenta con una línea de telefonía fija en su casa? 
    

 Sí   

 No   

 

 

¿Cuenta en su casa con una computadora para su uso personal? 

        

 

Sí       

        

 
¿De qué tipo? 

 De escritorio   

  Laptop   

      

 ¿Es para su uso 

exclusivo o la 

comparte? 

 Es para mi uso exclusivo   

  La comparto   

        

No       
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En total, ¿cuántas computadoras tienen las personas que viven en la misma casa que 

usted? 
    

 Ninguna   

 Una   

 Dos   

 Tres o más   

 

 

 

¿Hace cuánto tiempo que usted utilizó Internet por primera vez? 
    

 Menos de un mes   

 Uno a seis meses   

 Seis meses a un año   

 Uno a dos años   

 Dos a cuatro años   

 Más de cuatro años   
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¿Cuenta con conexión a Internet en su casa? 

        

 

Sí       

        

 
¿De qué tipo? 

 Módem telefónico   

  Banda ancha (telefónica o cable)   

        

No       

 

 

 

¿Con qué frecuencia se conecta a Internet desde los siguientes lugares? 

 

 Diariamente 
Varias veces por 

semana 
Ocasionalmente Nunca 

Casa     

Escuela     

Trabajo/oficina     

Lugares o 

negocios con 

Internet 

inalámbrica (Wi 

Fi) 

    

Cibercafé (de 

paga) 

    

Centro 

comunitario 

(gratuito 
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¿Con qué frecuencia usa las siguientes aplicaciones de Internet? 

 

 Diariamente 
Varias veces por 

semana 
Ocasionalmente Nunca 

Correo 

electrónico 

    

Navegación en la 

red (web) 

    

Redes sociales 

(Facebook, 

Twitter, etc.). 

    

Chat     

Plataforma de 

aprendizaje 

(BlackBoard, 

WebTec, etc.). 

    

Búsqueda de 

información 

académica 

    

Juegos     

Ver o descargar 

archivos (fotos, 

videos, música) 

    

Realizar trámites     

Hacer compras     

 

 

¿Con qué frecuencia asiste a asesorías presenciales? 

  

Todos los días 

hábiles 

Dos o tres 

veces por 

semana 

Una vez a la 

semana 

Dos veces al 

mes 

Una vez 

al mes 
Nunca 

      

 

¿Con qué frecuencia se comunica con su tutor en línea? 

 

Todos los días 

hábiles 

Dos o tres 

veces por 

semana 

Una vez a la 

semana 

Dos veces al 

mes 

Una vez 

al mes 
Nunca 
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¿Tiene cuenta de Facebook? 

        

 

Sí       

        

 

¿Desde cuándo? 

 Menos de un mes   

  Uno a seis meses   

  Seis meses a un año   

  Uno a dos años   

  Más de dos años   

      

 ¿Aproximadamente 

cuántos “amigos” 

tiene en Facebook? 

 

 

 

amigos 

      

 

¿Con qué frecuencia 

accede a su cuenta de 

Facebook? 

 Varias veces al día   

  Una vez al día   

  Varias veces por semana   

  Algunas veces al mes   

  Rara vez   

      

 

¿Cuáles de las 

siguientes actividades 

realizó en Facebook 

durante los últimos 

siete días? Marque 

todas las que apliquen. 

 Actualizar la información en su 

“muro” 

  

  Publicar comentarios   

  Comentar publicaciones de sus 

“amigos” 

  

  Subir fotos, ligas o videos   

  Enviar una solicitud de amistad   

  Aceptar una solicitud de amistad   

      

 

¿Cómo accede a su 

cuenta de Facebook? 

 Solamente mediante una 

computadora 

  

  Solamente mediante un teléfono 

celular 

  

  Ambos (computadora y teléfono 

celular) 

  

        

No       
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¿Tiene cuenta de Twitter? 

        

 

Sí       

        

 

¿Desde cuándo? 

 Menos de un mes   

  Uno a seis meses   

  Seis meses a un año   

  Uno a dos años   

  Más de dos años   

      

 ¿Aproximadamente a 

cuántas personas 

“sigue” en Twitter? 

 

 

 
persona

s 

      

 ¿Aproximadamente 

cuántas personas lo 

“siguen” en Twitter? 

 

 

 
persona

s 

      

 

¿Con qué frecuencia 

accede a su cuenta de 

Twitter? 

 Varias veces al día   

  Una vez al día   

  Varias veces por semana   

  Algunas veces al mes   

  Rara vez   

      

 
¿Cuáles de las 

siguientes actividades 

realizó en Twitter 

durante los últimos 

siete días? Marque 

todas las que apliquen. 

 Publicar un “twit”   

  Renviar “twits” de otras 

personas 

  

  Empezar a “seguir” a una 

persona 

  

  Empezar a ser “seguido” por una 

persona 

  

      

 

¿Cómo accede a su 

cuenta de Twitter? 

 Solamente mediante una 

computadora 

  

  Solamente mediante un teléfono 

celular 

  

  Ambos (computadora y teléfono 

celular) 

  

        

No       
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Parte 2. (Basado en Eastin & LaRose, 2000) Instrucciones: Usando la escala donde 1 

significa “total acuerdo” y 7 “total desacuerdo,” seleccione la opción que mejor 

representa su nivel de confianza con cada uno de los siguiente conceptos de Internet.    

 

Tengo confianza en mí 

mismo para… 

Total 

acuerdo 
     

Total 

desacuerdo 

1 2 3 4 5 6 7 

…comprender términos o 

palabras relacionadas con el 

hardware de Internet. 

      

 

…comprender términos o 

palabras relacionadas con el 

software de Internet. 

      

 

…describir funciones del 

hardware de Internet. 
      

 

…resolver problemas con el 

Internet. 
      

 

…explicar por qué cierta 

tarea no se ejecuta en el 

Internet. 

      

 

…usar Internet para obtener 

datos. 
      

 

…aprender habilidades 

avanzadas dentro de un 

programa específico de 

Internet.  

      

 

…encontrar quien me pueda 

ayudar en línea cuando lo 

necesito.  
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Parte 3. (Basado en Kerr, Rynearson & Kerr, 2006). Instrucciones: Los siguientes 

aseveraciones se refieren a su habilidad para llevar a cabo diferentes tareas. No hay 

respuestas correctas o incorrectas, por lo que responder lo primero que le venga a la 

mente es generalmente lo más recomendable. Por favor, no deje sin contestar ninguna 

pregunta. Si una aseveración no es relevante para usted, utilice la opción 0 (No aplica). 

Con sus respuestas ayudará a identificar las tareas que son más importantes para el 

éxito académico de un estudiante. Usando la siguiente escala, evalúe qué tan bien lo 

describe a usted cada una de las aseveraciones, marcando la respuesta en el espacio 

correspondiente. 

   

 
No aplica Total 

desacuerdo 

Desacuerdo Ni acuerdo 

ni 

desacuerdo 

Acuerdo Total 

acuerdo 

0 1 2 3 4 5 

Soy capaz de aprender 

nuevas tecnologías 
      

Soy capaz de enviar y 

recibir correo electrónico 
      

Soy capaz de incluir un 

“attachment” a un correo 

electrónico 

      

Soy competente navegando 

en Internet 
      

Soy capaz de utilizar un 

procesador de palabras 

estándar 

      

Soy capaz de administrar 

los archivos en una 

computadora 

      

Puedo descargar nuevo 

software cuando lo necesito 
      

Puedo instalar nuevo 

software cuando lo necesito 
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No aplica Total 

desacuerdo 

Desacuerdo Ni acuerdo 

ni 

desacuerdo 

Acuerdo Total 

acuerdo 

0 1 2 3 4 5 

Puedo copiar (“copy”) y 

pegar (“paste”) texto 

usando una computadora 

      

Soy capaz de usar grupos de 

discusión en línea  
      

Soy capaz de usar el “chat”        

Soy capaz de priorizar mis 

responsabilidades 
      

Soy bueno para manejar el 

tiempo 
      

Dejo las cosas para el 

último   
      

Soy capaz de hallar el 

tiempo para realizar mis 

trabajos de clase  

      

Soy capaz de balancear 

muchas actividades al 

mismo tiempo  

      

Soy una persona orientada a 

las metas  
      

Soy auto disciplinado en lo 

que se refiere a mis estudios 
      

Me motivo por mí mismo        

Asumo la responsabilidad 

de mi aprendizaje  
      

Soy capaz de pensar 

críticamente  
      

Con frecuencia dejo tareas 

sin terminar  
      

Requiero ayuda para 

entender instrucciones 

escritas 
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No aplica Total 

desacuerdo 

Desacuerdo Ni acuerdo 

ni 

desacuerdo 

Acuerdo Total 

acuerdo 

0 1 2 3 4 5 

Espero hasta el ultimo 

minuto para trabajar en mis 

tareas  

      

Se me dificulta comprender 

lo que leo  
      

Necesito que mis profesores 

me recuerden las fechas 

límite para mis tareas y 

trabajos 

      

Necesito incentivos o 

recompensas para terminar 

una tarea 

      

Debido a mi horario 

personal requiero estudiar 

en formato en línea  

      

Se me dificulta asistir a la 

escuela para recibir 

asesorías presenciales 

      

Requiero estudiar en 

formato en línea debido a la 

distancia geográfica en la 

que se encuentra mi escuela 

      

Requiero estudiar en 

formato en línea debido a 

mi horario de trabajo 

      

Necesito libertad para 

completar las actividades de 

mis cursos a la hora y en el 

lugar de mi elección  

      

Puedo aprender trabajando 

de manera independiente 
      

Auto dirijo mi aprendizaje        

Soy capaz de resolver 

problemas por mí mismo  
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No aplica Total 

desacuerdo 

Desacuerdo Ni acuerdo 

ni 

desacuerdo 

Acuerdo Total 

acuerdo 

0 1 2 3 4 5 

Necesito interacción cara a 

cara para aprender  
      

Necesito que mis profesores 

retroalimenten las tareas 

que entrego 

      

Soy un buen lector        

Necesito la discusión en 

clase para aprender  
      

Soy capaz de solicitar 

ayuda cuando tengo un 

problema  

      

Me siento cómodo 

aprendiendo nuevas 

habilidades  

      

Leo con cuidado        

Soy un buen escritor       

Soy capaz de seguir 

instrucciones escritas  
      

Soy capaz de expresar mis 

ideas por escrito  
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Parte 4. (Basado en Hargittai, 2005) Instrucciones: Por favor responda las siguientes 

preguntas: 

 

 Sí No 

¿Sabe cómo descargar un archivo de la red a su computadora?    

¿Sabe cómo enviar un archivo que está en el disco duro de su 

computadora a otra persona a través de Internet?  

  

¿Sabe cómo abrir un “attachment” que le envió otra persona por 

correo electrónico?  

  

¿Conoce el nombre de algún servicio o aplicación para buscar 

información en Internet? 

  

 

 

¿Qué tan familiarizado está usted con los siguientes términos relacionados con Internet? 

Por favor, seleccione un número entre 1 y 5, donde 1 representa “no lo entiendo” y 5 “lo 

entiendo completamente.”  

 

 No lo 

entiendo 

(1) 

Lo 

entiendo 

un poco 

(2) 

Más o 

menos lo 

entiendo 

(3) 

Lo 

entiendo 

bien 

(4) 

Lo entiendo 

completamente 

(5) 

MP3      

Grabar preferencias      

Actualizar/volver a 

cargar 

     

Grupo de discusión      

PDF      

Búsqueda avanzada      

Descargar o bajar      
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Parte 5. Instrucciones: Para cada una de las siguientes preguntas, por favor seleccione 

la respuesta que le parezca más adecuada. 

 

Si está usted realizando una investigación sobre la obesidad infantil en México, ¿en qué 

área del conocimiento situaría su investigación? 
    

 Salud   

 Historia   

 Economía   

 Ecología   

 

 

 

La principal diferencia entre publicaciones académicas (journals) y revistas comerciales 

es que las académicas incluyen contenidos revisados por un grupo de especialistas, y las 

comerciales se caracterizan por difundir contenidos de interés general.   
    

 Verdadero   

 Falso   

 

 

¿Cuál de los siguientes recursos es menos probable encontrar en una biblioteca? 
   

 Libros y monografías   

 Exámenes finales de cursos de años 

anteriores 

  

 Publicaciones periódicas   

 Obras de referencia   
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Una obra de referencia (enciclopedia, diccionario, tesauro, etc.) le puede ayudar a: 

   

 Aprender sobre los resultados de 

investigación más recientes sobre un 

tema.  

  

 Encontrar qué autores han escrito 

sobre el tema.  

  

 Obtener información exhaustiva sobre 

el tema. 

  

 Entender los principales conceptos y 

el contexto de un tema.  

  

 

 

En caso de que no pueda acceder a la versión de texto completo de un artículo, ¿cuál sería 

la decisión más adecuada? 

   

 
Cambiar su tema de investigación. 

  

 Buscar en otras bibliotecas y sistemas 

de búsqueda de buena reputación. 

  

 Notificar a su profesor que la 

información no está disponible. 

  

 Usar fuentes de información que no 

sean artículos. 

  

 

 

 

El operador de búsqueda "NOT" sirve para  delimitar la búsqueda de información al 

excluir una palabra. 
    

 Verdadero   

 Falso   
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¿Cuál de las siguientes estrategias de búsqueda generaría resultados más específicos 

sobre el calentamiento global?  

   

 calentamiento OR global         

 global NOT calentamiento   

 calentamiento AND global   

 calentamiento NEAR local   

 

 

 

El operador de búsqueda “OR”: 
    

 Busca dos o más palabras en un 

documento. 

  

 Encuentra documentos que contienen 

cualquiera de las dos palabras que 

está buscando.  

  

 Elimina una palabra de los resultados 

de la búsqueda. 

  

 Busca una frase exacta.   

 

 

 

¿Cuál de las siguientes estrategias de búsqueda generaría la mayor cantidad de 

resultados?:  

   

 (Grecia OR Italia) AND econom*   

 (Grecia AND Italia) AND economía   

 (Grecia AND Italia) NOT economía   

 (Grecia NOT Italia) NOT econom*   
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Suponga que necesita conocer el tamaño de la fuerza laboral en el estado mexicano de 

Nuevo León. Usando la página web del Instituto Nacional de Estadística, Geografía e 

Informática (INEGI, www.inegi.gob.mx), ¿en cuál sección es más probable que 

encuentre la información que busca?  

    

 Geografía.   

 Perspectiva económica.   

 Estadística.   

 Censos económicos.   

 

 

¿Cuál es el siguiente paso que debe dar después de encontrar información?  

   

 Copiarla y pegarla en un documento 

Word.  

  

 Evaluar su confiabilidad mediante la 

identificación de sesgos.  

  

 
Usarla tal cual en su trabajo o tarea.  

  

 Escribir una referencia bibliográfica 

siguiendo el estilo definido por su 

profesor.  

  

 

 

http://www.inegi.gob.mx/
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Si necesita evaluar la veracidad de una fuente de información, ¿en qué se debe basar?  

   

 Las opiniones de sus compañeros de 

clase sobre la fuente de información. 

  

 Qué tan fácil es descargar los 

resultados que ofrece. 

  

 Qué tan precisa, objetiva, actualizada y 

coherente es la información que ofrece.  

  

 Qué tan frecuentemente aparece la 

fuente de información en los resultados 

de una búsqueda. 

  

 

 

 

Para elaborar un trabajo sobre el potencial educativo de Facebook en educación media y 

superior, ¿cuál de las siguientes fuentes sería más relevante?  

   

 ¡Bienvenido a Facebook en español (España)! Facebook es una 

herramienta de red social que pone a la gente en contacto con sus 

amigos y compañeros de trabajo…  es-es.facebook.com/ 

  

 Facebook arregla problema de seguridad  - hace 6 horas  La red 

social Facebook dijo que arregló un problema de seguridad en su 

espacio de chat que, entre otros problemas, permitía a los 

usuarios ver conversaciones privadas…   BBC World - 162 

artículos relacionados » 

  

 Uso de Facebook en actividades académicas…   Formato del 

archivo: PDF/Adobe Acrobat - Uso de Facebook use para 

actividades académicas colaborativas en educación media y 

superior por María Teresa Gómez. Profesora, Facultad de 

Educación ... 

www.salvador.edu.ar/vrid/publicaciones/uso_de_facebook.pdf 

  

 Nuevas tecnologías en la educación - Monografias.com Las 

redes educativas virtuales son las nuevas unidades básicas de 

dicho sistema…hacia las nueva necesidades individuales y 

sociales del futuro… www.monografias.com › Educación 

  

 

 

http://news.google.com.mx/news/story?hl=es&q=facebook&um=1&ie=UTF-8&ncl=dMVV7Ymwe38v54Ms1g4VLhp7rbd0M&ei=YwvjS_DxHIegsgPt87m6DQ&sa=X&oi=news_result&ct=more-results&resnum=4&ved=0CCsQqgIwAw
http://news.google.com.mx/news/story?hl=es&q=facebook&um=1&ie=UTF-8&ncl=dMVV7Ymwe38v54Ms1g4VLhp7rbd0M&ei=YwvjS_DxHIegsgPt87m6DQ&sa=X&oi=news_result&ct=more-results&resnum=4&ved=0CCsQqgIwAw
http://www.google.com.mx/url?url=http://www.monografias.com/Educacion/index.shtml&rct=j&ei=_QvjS4zRA4_WsQOEq5zsDg&sa=X&oi=breadcrumbs&resnum=1&ct=result&cd=1&ved=0CBgQ6QUoAA&q=tecnologia+educativa+redes+sociales&usg=AFQjCNFofLQ5vsVpiLHWqodWGgb2-UmZEw
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¿Cuál es el término usado en el mundo académico para referirse al acto de copiar y 

presentar como propio el trabajo de otra gente sin mencionar o dar crédito al autor?  

   

 Plagio.   

 Copiar y pegar (Copy/paste).   

 Omisión bibliográfica.   

 Falta de referencia.   

 

 

Al escribir un trabajo académico, ¿cual de las siguientes acciones garantiza el respeto a 

los derechos de autor?  

   

 Comprar un trabajo mediante un sitio 

de Internet.  

  

 Pedir permiso a sus amigos para 

presentar un trabajo de ellos como si 

fuese escrito por usted.  

  

 Usar una biblioteca para obtener la 

información para su trabajo. 

  

 Citar todas las fuentes de información 

usadas en su trabajo.  

  

 

 

Este término se refiere al acto de escribir con sus propias palabras las ideas de otros 

autores, dándoles crédito como autores en su trabajo.  

   

 Paráfrasis.    

 Resumen.   

 Referencia bibliográfica.   

 Cita textual.    
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