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INTRODUCTION 

Introduction to the Problem 

Over the course of history, human innovation and advancements in technology 

have assisted and promoted the survival of the species (Harasim, 2017; Reese, 2018; 

Sweller, 2016).  Wei (2012) explained that the lives of early humans first improved with 

the invention of the stone axe, then with the discovery of fire for cooking, agriculture 

promoted food security and the settlement of cities (Reese, 2018).  Similarly, the steam 

engine paved the way during the Industrial Revolution and led to an increase of power 

for manufacturing, transportation, and productivity (Auerbach, 2013; Wei, 2012).  

Related to education, the printing press is cited as the last technology innovation prior to 

the 20th century that had significant implications to teaching and learning (Spector & 

Ren, 2015).  Moreover, the printing press “made it possible to share text-based 

resources, including educational texts, much more widely than before” (Spector & Ren, 

2015, p. 335).  Comparably in modern times, the advent of information technologies 

such as the Internet and computers has provided many benefits to society (Harasim, 

2017) but also “helped forge together the countless economies and political systems 

into one, global network” (Auerbach, 2013).  Moreover, learning, communication, 

collaboration, and the creation of tools are considered to be fundamental means that 

have enabled humans to survive and progress (Harasim, 2017; Reese, 2018; Sweller, 

2016). 

Although Wei (2012) maintained that “each generation of human society inherited 

a much bigger toolbox of technology from the previous generations and can enrich it by 
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the constant addition of ever more new inventions to benefit the next generation” (p. 2), 

it is important to note that not all members of society have equal access to the toolbox.  

When reflecting on society from a historical perspective, the presence of social 

inequalities seems to be a perpetual occurrence with recent evidence supporting the 

existence of social inequalities as far back as the Neolithic Era in Europe’s first farmers 

(Bentley et al., 2012).  Reese (2018) claimed that unintended consequences of 

technological advancements such as agriculture were economic inequality and the use 

of increased resources such as food for power and oppression.  For example, not all 

members of society could read when the printing press was first introduced and the 

percentage of those that could afford to purchase books was small (Bawden & 

Robinson, 2000).  It took time for reading skills to develop for other members of society 

and even today there are over 36 million adults in the United States that cannot read 

above a third grade level (ProLiteracy, 2016).   

Given these points, one of today’s manifestations of social inequality is a result of 

the advancement of information technologies and the gap between those who have 

access to these tools and those who do not, more commonly referred to as the digital 

divide.  The Organisation for Economic Co-operation and Development (OECD) (2001) 

defined the digital divide as “the gap between individuals, households, businesses and 

geographic areas at different socio-economic levels with regard both to their 

opportunities to access information and communication technologies (ICTs) and to their 

use of the Internet for a wide variety of activities” (p. 5).  Researchers have outlined 

types of access issues of the digital divide that are classified in three successive levels 

(van Deursen, Helsper, & Eynon, 2014; 2016; van Deursen & Solis Andrade, 2018; van 
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Deursen & van Dijk, 2011; 2014; 2018; van Dijk, 2005; 2020).  The first level consists of 

digital motivation and material access, the second level consists of internet skills and 

internet usage, and lastly, the third level includes outcomes from internet use and 

satisfaction with said outcomes. This dissertation focuses on the first two levels as they 

are essential enablers of progress. 

Barton (2018) argued that while “the Internet and the digital innovations it has 

enabled have dramatically changed the nature of work, education, health care, public 

safety, and access to government and financial services” (p. 251), not all Americans 

have access to the advancements of the innovations nor the affordances they provide.  

For example, minorities in the United States such as Latinos and Blacks are less likely 

to own a desktop or have access to high-speed Internet in their homes compared to 

Whites (Fairlie, 2017).  Additionally, when Latinos and Blacks do have access to the 

Internet, they are less likely to use it for educational purposes (Fairlie, 2017).  Spector 

and Ren (2015) explained that as new technologies emerge within society, these new 

tools eventually are introduced within educational settings.  Although often without 

proper implementation to support learning and instruction,  

the tendency and temptation has been to simply adopt a new technology in an 
educational context without changing instructional approaches and methods and 
without serious thought given to the goals of education or how best a new 
technology might be used to support those goals without disadvantaging some 
populations. (Spector & Ren, 2015, p. 336) 
 
According to the EDUCAUSE Horizon Report 2019 Higher Education Edition, 

advancing digital equity was a challenge impeding technology adoption in higher 

education (Alexander et al., 2019).  Advancing digital equity was presented as a wicked 
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challenge, a challenge that is “complex even to define, much less address” (Alexander 

et al., 2019, p. 3).   

Adams Becker et al. (2017) stated the lack of access to high-speed Internet is an 

example of how the digital divide is a detriment to education particularly since online 

learning is dependent on it.  Seaman, Allen, and Seaman (2018) reported that online 

learning enrollments continued to increase in the United States as seen in previous 

years; in 2017, there were over six million students enrolled in at least one online 

course.  Although the numbers enrolled in online courses show support for this 

modality, it is important to take into consideration the digital divide and how it relates to 

online education as researchers have reported wider achievement gaps for online 

students (Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 

2015; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  Additionally, the EDUCAUSE 

Horizon Report 2019 Higher Education Edition also reported achievements gaps as a 

challenge impeding technology in higher education and were presented as a difficult 

challenge, one “that we understand but for which solutions are elusive” (Alexander et 

al., 2019, p. 3).   

In 2018, the Indiana Commission for Higher Education detailed achievement gap 

indicators within higher education and defined equity as “the idea that a student’s social 

circumstances should not dictate his or her chance of academic success” (p. 1).  

Moreover, achievement gap indicators or areas such as college going rates or on-time 

college graduation rates that are identified where equity does not exist are known as 

achievement gaps (Indiana Commission for Higher Education, 2018).  Lastly, the report 

explained that an “achievement gap is considered closed if a traditionally disadvantaged 
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population succeeds at least as often as their peers” and student success is no longer 

determined by their background (Indiana Commission for Higher Education, 2018, p. 1).  

In a report on race and ethnicity in higher education by the American Council on 

Education, the first key takeaway from the 2017 data was that “over the past two 

decades, the U.S. population has grown not only more educated but also more racially 

and ethnically diverse, thanks in large part to a growing Latino population that is seeking 

higher education” (Espinosa, Turk, Taylor, & Chessman, 2019, p. xiii).  However, both 

Latino men and women had the lowest levels of degree attainment in 2017 and more 

specifically, 63.4% of Latino men only had high school credentials or less (Espinosa, 

Turk, Taylor, & Chessman, 2019).  Similarly, there are also reported disparities in 

academic achievement among ethnic groups (Espinosa, Turk, Taylor, & Chessman, 

2019; Lee, 2002; National Center for Education Statistics, 2011).   

Likewise, achievement gaps among ethnic groups also are apparent in online 

courses (Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 2015; 

Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  A study by Angiello (2002) focused 

on online learning and the Latino-White achievement gap by reviewing the success of 

Latino students enrolled in online courses at a community college.  She found that the 

success rate in online courses for Latinos was 47% compared with 62% for Whites.  

Moreover, Latino students represented only 14% of online course enrollments while in 

traditional courses they comprised 21.5% of enrollments.  Lastly, while White students 

were 13.6% less successful in online compared to face-to-face courses, Latino students 

were reported to be 24.8% less successful in the online format (Angiello, 2002). Those 

differences are significant and worth exploring. 
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From a theoretical standpoint, Kao and Thompson (2003) provided an overview 

of theories used for the explanation of racial and ethnic stratification in academic 

achievement that fall into two categories: 

The first is about how cultural orientations of certain ethnic groups 
promote/discourage academic achievement, and the second is about how the 
structural position of ethnic groups affects the children's (parent, peer, and 
school) environments (p. 419). 
 

Despite the growing diversity of the United States’ population and more specifically, 

Latinos being the second largest ethnic group and the fastest-growing segment of the 

United States population (National Center for Education Statistics, 2011; Reyes, 2018), 

authors have noted that instructional design methods for online learning typically are not 

concerned with cultural aspects of learners (Clem, 2004; Sharif & Gisbert, 2015; Smith 

& Ayers, 2006; Tapanes, Glen, Smith & White, 2009).  Clem (2004) expressed that 

values are culturally anchored and deeply related to cognition; therefore, culture is 

connected to and impacts learning.  However, Angiello (2002) and others (González 

Burchard et al., 2005; Hayes-Bautista & Chapa, 1987; Telles, 2018; Yankauer, 1987) 

expressed a concern for generalizing all Hispanics or Latinos into one group when the 

U.S. Hispanic or Latino population is extremely diverse with multiple subcultures and 

generational differences.   

Hispanic or Latino? 

In an effort to establish terminology and provide a better understanding for the 

remainder of the dissertation, a historical context of the terms ‘Hispanic’ and ‘Latino’ are 

briefly discussed.  To provide context on data collection regarding these terms within 

the United States, the first use of the term ‘Hispanic’ for federal purposes was in the 

1970s when the Office of Management and Budget (OMB) included the term in their 
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1977 Directive No. 15: Race and Ethnic Standards for Federal Statistics and 

Administrative Reporting (Hayes-Bautista & Chapa, 1987).  The term ‘Hispanic’ was 

defined as “a person of Mexican, Puerto Rican, Cuban, Central or South American or 

other Spanish culture or origin, regardless of race” (National Archives and Records 

Administration, 1978, p. 19269).  However, as Yankauer (1987) pointed out, there was 

confusion and disagreement with this definition due to various reasons.  One reason 

was the categorization of individuals on the basis of the Spanish language or place or 

origin being directly tied to Spain, however Yankauer (1987) expressed that most 

individuals within the United States under this classification have little to no connection 

to the people of the Iberian peninsula and that the use of the Spanish language would 

exclude individuals with ties to Brazil as the national language there is Portuguese.   

In 1987, Hayes-Bautista and Chapa suggested that a more applicable term could 

be ‘Latino’ and their definition was “persons residing in the US whose nationality group, 

or the country in which the person or person’s parents or ancestors were born, is a Latin 

American country in the Western Hemisphere” (p. 66)  Moreover, both articles from 

Yankauer (1987) and Hayes-Bautista and Chapa (1987) stated that the terms ‘Hispanic’ 

or ‘/Latino’ consists of diverse subgroups.  Almost twenty years later, this same 

sentiment was reflected in an article on Latino populations stating that 

Latinos are not a homogeneous ethnic group, as there is great genetic diversity 
and socioeconomic, educational, and demographic variation both between and 
within Latino ethnic groups. (González Burchard et al., 2005, p. 2166) 
 

In 1997, the term ‘Latino’ was added to the OMB’s Statistical Policy Directive No. 15, 

Race and Ethnic Standards for Federal Statistics and Administrative Reporting as a 

revision to the standards for the classification of federal data on race and ethnicity.  
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More specifically, the OMB term ‘Hispanic’ was then changed to ‘Hispanic or Latino’ 

“because regional usage of the terms differs -- Hispanic is commonly used in the 

eastern portion of the United States, whereas Latino is commonly used in the western 

portion” (National Archives and Records Administration, 1997, p. 58782).  Furthermore, 

the OMB’s definition regards Hispanics/Latinos as an ethnic but not a racial group in the 

United States.  However, Telles (2018) stated this may change for the upcoming 2020 

U.S. Census.  Nonetheless, Lopez, Gonzalez-Barrera, and López (2017) stated that half 

of Latino adults “most often describe themselves by their family’s country of origin or 

heritage, using terms such as Mexican, Cuban, Puerto Rican or Salvadoran” (para. 16).  

The other half is equally divided by individuals using the term American to describe 

themselves and others using the terms ‘Hispanic’ or ‘Latino’ for self-identification 

(Lopez, Gonzalez-Barrera, & López, 2017).   

For the purpose of this study, the OMB definition of ‘Hispanic or Latino’ is used 

because organizations such as federal agencies and institutions of higher education do 

so.  For example, all institutions that are eligible to participate in federal assistance 

programs must complete the National Center for Education Statistics’ (NCES) 

Integrated Postsecondary Education Data System (IPEDS) survey that has a 2-question 

approach to race and ethnicity (National Center for Education Statistics, 2019b).  The 

first question asks whether or not the individual is ‘Hispanic or Latino’, regardless of 

race.  The next question asks about race with an option to select one or more race 

categories (American Indian or Alaska Native; Asian; Black or African American; Native 

Hawaiian or Other Pacific Islander; White) (National Center for Education Statistics, 

2020).  However, while the two terms are often used interchangeably, the term ‘Latino’ 
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is used except in quotations or reference to federal programs to refer to the composite 

group. 

Statement of the Problem 

With the increasing U.S. Latino population and growing Latino enrollments in 

higher education, the reported disparities of access to technologies and broadband 

Internet, and the wider disparities of academic performance found in online courses, it is 

important to review and understand details that have not been fully explored such as 

digital motivation, material access, internet skills, and internet usage of online students 

in relation to academic performance in online courses.   

Purpose of the Study 

The purpose of the study was to explore the relationship between the first and 

second levels of the digital divide and academic performance between Latino and White 

online students in an effort to improve an understanding of the initial levels of digital 

divide so that appropriate actions can be taken to address the Latino-White 

achievement gap in online education.   

First, the study evaluates Latino enrollment and academic performance in online 

courses by analyzing archival collected data from fall 2012 to spring 2019 semesters.  

Additionally, the study explores whether there are differences in the relationships 

between digital motivation, material access, internet skills, and internet usage and 

academic performance for Latino and White online students.  To accomplish this, a 

survey was used to collect responses on the first and second levels of the digital divide 

and then matched to participants’ academic performance from previously completed 

online courses.  
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Significance of the Study 

Xu and Jaggars (2014) explained that although online learning could be a 

“democratizing force within higher education…it must not only improve access to 

college courses among traditionally-underserved students, but it must also support the 

academic success of these students” (p. 634).  Regarding online education, Richardson 

(2012) reiterated that “well-intentioned institutional policies are not sufficient to 

guarantee equitable outcomes at a practical level” (p. 403).  Educational attainment for 

Latino students is lower compared to other demographic groups (Espinosa, Turk, 

Taylor, & Chessman, 2019; U.S. Census Bureau, 2017) and while the literature of the 

Latino-White achievement gap is prevalent for traditional methods, it is lacking for online 

efforts with a few studies from 2002, 2012, 2014 focusing on community colleges 

(Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012).  Additionally, with federal 

programs such as the U.S. Department of Education’s Title V – Promoting 

Postbaccalaureate Opportunities for Hispanic Americans (PPOHA) program awarding 

grants to universities with proposals that integrate online education as a mechanism to 

promote Latino student outcomes, this study is relevant and timely.  For example, 

during the years 2009, 2010, and 2014, 26 of the 62 awardees (41.93%) mentioned 

enhancing or expanding their online education efforts in their grant proposals.  Angiello 

(2002) mentioned that the digital divide may be a driving factor to the disparities in the 

Latino-White achievement gap, therefore the inclusion of identified factors related to the 

digital divide could provide insight on whether or not this this is the case.  

Additionally, van Dijk (2005) expressed a need for digital divide research to 

branch out into different sectors such as education.  If the study can identify areas such 
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as specific internet skills or lack thereof that are related to academic success, perhaps 

universities could develop proactive mechanisms to support Latino students enrolling in 

online programs.  Lastly, the study aligns with the call from the 2019 APA Guidelines on 

Race and Ethnicity in Psychology for researchers to “be aware of the critical role of 

science in informing practice and policy … and to proactively challenge racism and 

other forms of oppression to promote the well-being of and equity for racial and ethnic 

minority communities through responsive and reflexive research” (American 

Psychological Association, APA Task Force on Race and Ethnicity Guidelines in 

Psychology, 2019, p. 27).  

Research Questions 

With the increase in online enrollments, the growth of the Latino American 

population and enrollments in higher education, and the nature of change with 

technology, it is important to review this phenomenon with recent data.  The following 

research questions are addressed: 

RQ1A: To what extent are Latino students enrolling in online courses 
compared to the enrollment in face-to-face courses? 

RQ1B:  To what extent are there differences between the Latino and White 
achievement gap for online courses and face-to-face courses? 

RQ2A:  What is the relationship between digital motivation and academic 
performance in online courses for Latino online students compared to 
the relationship between digital motivation and academic performance 
in online courses for White online students? 

RQ2B:  What is the relationship between access and academic performance in 
online courses for Latino online students compared to the relationship 
between access and academic performance in online courses for 
White online students? 

RQ3A:  What is the relationship between internet skills and academic 
performance in online courses for Latino online students compared to 
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the relationship between internet skills and academic performance in 
online courses for White online students? 

RQ3B:  What is the relationship between internet usage and academic 
performance in online courses for Latino online students compared to 
the relationship between internet usage and academic performance in 
online courses for White online students? 

RQ4A:  To what extent are there statistically significant differences in digital 
motivation among online students as a function of ethnicity, gender, 
school, student classification, and whether students actively used a 
Learning Management System in their previous educational setting or 
not? 

RQ4B:  To what extent are there statistically significant differences in internet 
skills among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

RQ4C:  To what extent are there statistically significant differences in internet 
usage among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

Definition of Terms 

• Achievement gap – The National Assessment of Educational Progress 

defined achievement gaps as “when one group of students (such as, students grouped 

by race/ethnicity, gender) outperforms another group and the difference in average 

scores for the two groups is statistically significant (that is, larger than the margin of 

error)” (2018, para. 1).  For the purpose of this study, differences in academic 

performance in online courses between Latino and White students constitute the 

achievement gap.  However, as authors have noted there are gaps present in other 

important areas (Carpenter, Ramirez, & Severn, 2006; Ladson-Billings, 2006), the study 

also takes into consideration differences in enrollments in online courses compared to 

face-to-face courses between Latino and White students. 
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• Digital divide – The Organisation for Economic Co-operation and 

Development (OECD) (2001) defined the digital divide as “the gap between individuals, 

households, businesses and geographic areas at different socio-economic levels with 

regard both to their opportunities to access information and communication 

technologies (ICTs) and to their use of the Internet for a wide variety of activities” (p. 5).   

• Digital motivation access – refers to “motivation to use digital technology” 

(van Dijk, 2005, p. 21). 

• First level of the digital divide – refers to the first two successive kinds of 

access van Dijk (2005) referred to as motivational access and material access.  

• Hispanic or Latino – According to the Office of Management and Budget’s 

1997 Directive No. 15: Race and Ethnic Standards for Federal Statistics and 

Administrative Reporting, the term Hispanic or Latino is defined as “a person of 

Mexican, Puerto Rican, Cuban, Central or South American or other Spanish culture or 

origin, regardless of race” (National Archives and Records Administration, 1997, p. 

58782). 

• Integrated Postsecondary Education Data System (IPEDS) – “A system of 

interrelated surveys conducted annually by the U.S. Department of Education’s National 

Center for Education Statistics (NCES)” and every higher education institution that 

participates in federal student aid programs are required to report data on enrollments, 

program completions, graduation rates, faculty and staff, finances, institutional prices, 

and student financial aid.  This is mandated by the Higher Education Act of 1965 

(National Center for Education Statistics, 2009, para. 1).  
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• Internet skills access – refers to the possession of digital skills: operational, 

informational-navigational, social, and creative (van Dijk, 2005; van Deursen, Helsper, & 

Eynon, 2016).  

• Internet usage access – refers to the “number and diversity of applications, 

usage time” (van Dijk, 2005, p. 21).  

• Learning management system – refers to “a web based or cloud based 

software program which assist in teaching learning process and helps in effective 

delivery of instruction, training and development program.  The Learning Management 

System facilitates instructors, learners and administrators to use and access of services 

and is beyond the restriction of time and place in teaching and learning process” 

(Chaubey & Bhattacharya, 2015, p. 158).  For example but not limited to, Blackboard, 

Canvas, Moodle, or Schoology are considered learning management systems.   

• Material access – refers to the “possession of computers and Internet 

connections or permission to use them and their contents” (van Dijk, 2005, p. 21).  

• Minority – The American Psychological Association (APA) Task Force on 

Race and Ethnicity Guidelines in Psychology (2019) defined the term minority as “those 

people belonging to groups with less power due to structural privilege” (p. 50).  The term 

is not numerical and “refers to the status of marginalization or oppression, as opposed 

to belonging to the dominant group” (American Psychological Association, APA Task 

Force on Race and Ethnicity Guidelines in Psychology, 2019, p. 50).  This term is 

modeled after Wirth’s (1945) definition of minority group (See minority group).  

Additionally, racial and ethnic minorities are outlined by APA as Asian Americans, 

Black, Indigenous, Latinx, Middle Eastern and North African (MENA), and bi- or 
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multiracial people (American Psychological Association, APA Task Force on Race and 

Ethnicity Guidelines in Psychology, 2019).   

• Minority group – According to the Wirth (1945), a minority group is defined as 

“as a group of people who, because of their physical or cultural characteristics, are 

singled out from the others in the society in which they live for differential and unequal 

treatment, and who therefore regard themselves as objects of collective discrimination” 

(p. 347). 

• Online course – The U.S. Department of Education uses the term distance 

education course and is defined as “a course in which the instructional content is 

delivered exclusively via distance education.  Requirements for coming to campus for 

orientation, testing, or academic support services do not exclude a course from being 

classified as distance education” (National Center for Education Statistics, 2019a, p. 

10).  For the purposes of this study, the terms online course and distance education 

course are used interchangeably.  

• Online learning – The U.S. Department of Education uses the term distance 

education and is defined as “education that uses one or more technologies to deliver 

instruction to students who are separated from the instructor and to support regular and 

substantive interaction between the students and the instructor synchronously or 

asynchronously.” (National Center for Education Statistics, 2019a, p. 10).  For the 

purposes of this study, the terms online learning and distance education are used 

interchangeably.  

• Online program – The U.S. Department of Education uses the term distance 

education program and is defined as “a program for which all the required coursework 
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for program completion is able to be completed via distance education courses” 

(National Center for Education Statistics, 2019a, p. 10).  For the purposes of this study, 

the terms online program and distance education program are used interchangeably. 

Hybrid courses are not included.  

• Second level of the digital divide – refers to the first two successive kinds of 

access van Dijk (2005) referred to as internet skills access and internet usage access.  

Limitations  

While the focus of the study is to explore the Latino-White achievement gap, it 

was conducted in a predominately Latino university, therefore the sample may not be 

representative of the overall population.  Additionally, the target university is a private 

not-for-profit and has a smaller student population compared to large public not-for-

profit universities.  Therefore, the sample size may be smaller compared to other 

research studies (see Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & 

Halawa, 2015; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  The research design 

does not utilize random assignment nor experimental methods with a control group.  

Therefore, it is possible that any observed differences could be influenced by other 

factors such as self-selection bias (students choose what format of course they enroll 

in) or teacher effects (not every course is taught by the same instructor) rather than 

mode of delivery effects (Stack, 2015).  Additionally, there may be online courses that 

do not have an on-campus section for comparison.  Yet, other studies have aggregated 

data for grades for all courses by modality and grouped performance into successful or 

unsuccessful in order to make comparisons (Angiello, 2002; Kaupp, 2012).  
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Additionally, previous studies focusing on the Latino-White achievement gap in 

online education included interview questions to provide context (see Kaupp, 2012).  

This aligns with a key tenet of critical race theory, experiential knowledge and 

counterstorytelling.  Critical race theory is defined as “an attempt to understand the 

oppressive aspects of society in order to generate societal and individual 

transformation” (Tierney, 1993, p. 4).  The tenet of experiential knowledge and 

counterstorytelling proposes that the knowledge of people of color is often left out of 

higher education (Solórzano & Yosso, 2001) and often their experiences or narratives 

counter the master story, the story belonging to those in power or the majority.  

Moreover, counterstorytelling “provides a voice to historically marginalized people” 

(McCoy & Rodricks, 2015, p. 8).  Additionally, the inclusion of qualitative research 

methods for digital divide research was proposed by van Dijk (2005).  However, this 

study did not provide open-ended questions besides a demographic question on age.   

Overview of Dissertation 

Despite continuous increases in annual online enrollments within higher 

education, this chapter presented information from previous research reporting wider 

achievement gaps in online learning.  Moreover, with the increasing U.S. Latino 

population and increasing number of Latinos enrolling within higher education, the study 

aims to explore the relationship of the first and second levels of the digital divide and the 

Latino-White achievement gap in online education.  The second chapter includes 

relevant literature associated with the digital divide, online learning including the 

benefits and barriers, minorities in online education, achievement gaps both in face-to-

face and online courses, attributions for the achievement gap, van Dijk’s resources and 
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appropriation theory, and the Clark-Kozma debate in relation to the Latino-White 

achievement gap in online education.  The third chapter explains the research methods 

of the study and includes information on data collection and analysis.  Chapter 4 

outlines the results from the comparison of Latino enrollments in online courses and 

face-to-face and the academic performance differences between Latino and White 

online students.  Chapter 5 includes a discussion of the findings that detail the 

differences in the relationship between the first and second level of the digital divide in 

the two groups.  Lastly, ideas for future research are also included.  
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LITERATURE REVIEW 

Introduction 

In this chapter, the performance gaps in the growing area on online learning are 

reviewed.  No longer is online learning an uncertainty; this is reflected in the continuous 

increase of online enrollments within higher education (Seaman, Allen, & Seaman, 

2018).  Online education is often cited as a mechanism to increase access to 

underserved or marginalized populations despite data supporting the prevalence of the 

digital divide (Appana, 2008; Camacho Lui, 2011; Enger, 2006; Farley & Willems, 

2017).  However, wider achievement gaps for minorities have been reported in online 

education (Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 

2015; Palacios & Wood, 2016; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  In 

addition, racial disparities of computer ownership and access to the Internet are also 

prevalent.  For example, minorities such as Latinos and Blacks are less likely to own a 

desktop or have access to high-speed Internet in their homes (Fairlie, 2017).  On the 

other hand, these groups are more likely to have access to a smart phone and are more 

likely to access the Internet using mobile devices (Fairlie, 2017).  Yet, Bartikowski, 

Laroche, Jamal, and Yang (2018) stated that “smartphones are less appropriate than 

regular computers to engage in economic value-creating activities (e.g., selling online, 

applying for a job, or participating in an educational program)” (p. 373).  Furthermore, 

Rowsell, Morrell, and Alvermann (2017) explained that a majority of academic 

assignments or activities such as essays or science lab reports cannot be easily 

completed via mobile devices.  While Latinos and Blacks are significantly less likely to 

CHAPTER 2
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use the Internet for educational purposes (Fairlie, 2017), when they are enrolled in 

online courses the achievement gaps between these groups and their White 

counterparts are significantly wider compared to traditional face-to-face courses 

(Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 2015; 

Palacios & Wood, 2016; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).   

Lastly, despite counter arguments that the increased use of mobile devices has 

eliminated the digital divide (Lopez, Gonzalez-Barrera, & Patten, 2013), the digital 

divide still exists and researchers proposed that it contributes to achievement gaps in 

online learning within higher education (Angiello, 2002; Johnson & Mejia, 2015; Sims, 

Vidgen, & Powell, 2008).  While there is no doubt that technology has multiple benefits, 

it is important to also recognize the drawbacks that may be associated with it as Carvin 

(2000) eloquently illustrated: 

As telecommunications increasingly entwines itself with educational, social, 
financial, and employment opportunities, those communities lacking access will 
find themselves falling further behind the rest of society. The Internet has the 
potential to empower its users with new skills, new perspectives, new freedoms, 
even new voices; those groups who remain sequestered from the technology will 
be further segregated into the periphery of public life. (para. 5) 
 
Although minorities are less likely to have access to highspeed Internet and 

computers in their homes, online education is often cited as a way to provide better 

access to educational opportunities for underserved groups.  Moreover, the 

demographics of those enrolled in online education shows large disparities amongst 

ethnic groups with Latinos and Blacks only comprising about 10% each of total online 

students.  Additionally, while achievement gaps between minority students and White 

students are not a new dilemma, the achievement gap in online education is much 

wider compared to traditional face-to-face courses.  With the lower percentages of 
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access to technology and the wide disparities of achievement gaps in online learning, 

inequity in education remains an issue because of the digital divide (Johnson & Mejia, 

2015; Sims, Vidgen, & Powell 2008; Witte & Mannon, 2010). 

The Digital Divide  

According to Gunkel (2003), the first mentions of the term ‘digital divide’ occurred 

in the early 1990s and were used in reference to the United States (van Dijk, 2005; 

2020).  According to Merriam-Webster, the first known use of the term was in 1994 and 

is defined as “the economic, educational, and social inequalities between those who 

have computers and online access and those who do not.”  The OECD (2001) defined 

the digital divide as “the gap between individuals, households, businesses and 

geographic areas at different socio-economic levels with regard both to their 

opportunities to access information and communication technologies (ICTs) and to their 

use of the Internet for a wide variety of activities” (p. 5).  The first appearance of the 

term in an official manner occurred in 1999 in the U.S. Department of Commerce’s 

National Telecommunications and Information Administration’s (NTIA) report Falling 

Through the Net: Defining the Digital Divide (Gunkel, 2003; van Dijk, 2006).  In the NTIA 

(1999) report, the digital divide was described as “the divide between those with access 

to new technologies and those without — is now one of America’s leading economic 

and civil rights issues” (p. xiii).  Even when controlling for income and education, 

minorities were reported to trail behind non-minorities in both computer ownership and 

internet use (NTIA, 1999).  Additionally, the first report on the digital divide written by the 

Pew Research Center occurred in 2000 (Lenhart, 2000).   

While the literature seems to support the idea that the digital divide relates to 
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those with and those without, there are numerous definitions and the term may cause 

more confusion than clarification (van Dijk, 2006).  Furthermore, several authors have 

expressed that the use of a metaphor to describe this social inequality has pitfalls such 

as an oversimplification of the gap, suggestion of difficulty in closing the gap, the 

promotion of absolute inequalities (those with and those without), and the notion that the 

divide is static and never changing (Gunkel, 2003; Journell, 2007; van Dijk, 2005).  

Researchers have outlined types of access issues of the digital divide that are classified 

in three successive levels (van Deursen & Solis Andrade, 2018; van Dijk, 2005; 2020).  

The first level consists of digital motivation and material access, the second level 

consists of internet skills and internet usage, and lastly, the third level includes 

outcomes from internet use and satisfaction with said outcomes.  Details of the three 

levels of the digital divide are now discussed.   

Three Levels of the Digital Divide 

Van Dijk (2005, 2020) provided a historical overview of the digital divide and the 

three levels associated with it.  The author explained that in the beginning or 1995 - 

2003, early research of the digital divide predominantly focused on aspects of the first 

level such as material access of computers and access to the Internet (van Dijk, 2005, 

2020; Fang et al., 2019).  Additionally, it was during this time that new terms such as 

digital inclusion also emerged.  The National Digital Inclusion Alliance (2019) defined 

digital inclusion as  

the activities necessary to ensure that all individuals and communities, including 
the most disadvantaged, have access to and use of Information and 
Communication Technologies (ICTs).  This includes 5 elements: 1) affordable, 
robust broadband internet service; 2) internet-enabled devices that meet the 
needs of the user; 3) access to digital literacy training; 4) quality technical 
support; and 5) applications and online content designed to enable and 
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encourage self-sufficiency, participation and collaboration.  Digital Inclusion must 
evolve as technology advances.  Digital Inclusion requires intentional strategies 
and investments to reduce and eliminate historical, institutional and structural 
barriers to access and use technology. (para. 1)  
 
Around 2004, the focus of digital divide research began to shift to the second 

level of the digital divide, internet skills and usage (van Dijk, 2005; 2020).  

Consequentially, it was during this time that there was an increase in computer 

purchases and Internet subscriptions, with computers becoming “smaller, faster, and 

cheaper every year” (van Dijk, 2020, p. 16).  Lastly, in 2012, a new emphasis of digital 

divide research emerged, focusing on outcomes of Internet use or the third level of the 

digital divide.  Details of the three levels of the digital divide are discussed later in this 

chapter.  However, for the purpose of the study, the following types of access 

comprising the first and second levels of the digital divide are the focus: motivational 

access, material access, internet skills access, and internet usage access (van Dijk, 

2005; 2020). 

The Digital Divide Today 

Fairlie (2017) utilized data from the Current Population Survey (CPS) Internet 

and Computer Use Supplement, conducted by the U.S. Census Bureau and U.S. 

Bureau of Labor Statistics in June 2015, to report on the digital divide within the United 

States.  Among many important items addressed in the article, it was reported that a 

large percentage of Latino and Black Americans reported not having an internet 

provider due to expensive costs.  Although Black and Latino Americans are more likely 

to access the Internet via mobile devices compared to White and Asian Americans, they 

are still less likely to use the Internet on smart phones, computers, tablets or other 

devices compared to White Americans overall (Fairlie, 2017).  Analysis also revealed 
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that income and education inequalities were the leading causes of the disparities in 

access to technology.  Blacks and Latinos are also less likely to have a high-speed 

connection to the Internet in their homes and only 63% of Latinos have access to home 

computers compared to 78% of Whites (Fairlie, 2017).   

In a 2018 study conducted by the Pew Research Center, 70% of adult internet 

users reported that the Internet had a positive impact on society; however this was a 

significant decrease of 6% from 2014 (Smith, 2018).  Despite the percentage of U.S. 

adults who use the Internet growing from 52% in 2000 to 89% in 2018, “adoption gaps 

remain based on factors such as age, income, education and community type” (Pew 

Research Center, 2018, para. 3).  Additionally, younger adults, non-White, and lower-

income Americans are more likely to rely on smartphones for access to the Internet.  

When only considering race, Latino Americans have the highest percentage of reliance 

on smartphones for internet access with 35%, Black Americans with 24%, and White 

Americans with only 14% (Pew Research Center, 2018).  It is important to note that 

while the Pew Research Center began collecting data on internet use in 2000, this 

information was not included for Latino Americans until 2010.   

Although the report titled Closing the Digital Divide: Latinos and Technology 

Adoption suggested that in 2012 the digital divide gap between Latinos and White 

adults was smaller than what it had been to previous years, the article focused only on 

internet use and device access and did not take into account internet skills.  The 

authors pointed out that between 2009 and 2012, Latino adults who went online at least 

occasionally increased from 64% to 78% (Lopez, Gonzalez-Barrera, & Patten, 2013).  

This was also similar to the percentage of White adults who reported going online at 
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least occasionally going up from 80% into 2009 to 87% in 2012.  Additionally, the 

authors suggested that the gap in cell phone ownership between Latinos and other 

groups either diminished or disappeared as 86% of Latinos reported cell phone 

ownership in 2012 compared to 76% in 2009.  Lastly, Lopez, Gonzalez-Barrera, and 

Patten (2013) also suggested that the biggest drivers in the increases in technology 

adoption among Latinos were due to foreign-born Latinos and Spanish-dominant 

Latinos as both of the groups reported increased rates of going online and ownership of 

mobile devices since 2009.  Additionally, it was reported that the increased rates of 

internet usage and cell phone ownership among foreign-born Latinos and Spanish-

dominant Latinos contributed to helping close the digital divide between Latinos and 

Whites and also reduced gaps among Latino groups (Lopez et al., 2013).  The report 

suggested that because Latinos connect to the Internet from a mobile device and utilize 

social networking sites more, the digital divide between Latinos and other Americans 

was significantly reduced.  Nevertheless,   

equal access, however, does not imply equal opportunities (equity). Indeed, even 
when opportunities to learn about the world, practice new skills, participate in 
online communities or develop a career plan are only a few clicks away, students 
from socio-economically disadvantaged backgrounds may not be aware of how 
technology can raise one’s social status. (OECD, 2015, p. 125)  
 

As a result, to understand the performance gaps found in online learning, it is necessary 

to go beyond simple access issues.  Quality of access and devices as well as 

motivation and quality of use are important to consider.  Subsequent sections explore 

the research pertaining to Levels 1 and 2.  

The Digital Divide and Education 

In the report Students, Computers and Learning: Making the Connection created 
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by the OECD, the digital divide was discussed in relation to student utilization of 

information and communication technologies (ICT) both in and outside of the 

educational setting by utilizing data from the OECD Programme for International 

Student Assessment (PISA) from 2012.  Analysis revealed that despite the 

extensiveness of integration of ICTs in everyday life, “these technologies have not yet 

been widely adopted in formal education” (OECE, 2015, p. 15), with only 72% of 15-

year-old students in OECD countries reporting to use a desktop, laptop, or tablet in the 

classroom setting.  Moreover, the report detailed that while access to computers (first 

level of the digital divide) became universal among the OECD participating countries in 

2012, between-country disparities in quality and quantity of devices accessible and 

experience gained via utilization of them remained large (OECD, 2015).   

Incidentally, in an article discussing the digital divide and its impact on academic 

performance, Sun and Metros (2011) discussed the relationship between 

socioeconomic status and technology use in the American school system from a 

historical perspective.  The authors discussed how technology companies selectively 

choose where to deploy their innovations, purposively circumventing disadvantaged 

neighborhoods and populations.  Moreover, the authors defined the digital divide as 

when an underrepresented group did not have sufficient access to resources, resulting 

in a gap in access to resources between minority groups and White students (Sun & 

Metros, 2011).  An interesting coincidence, in this article focusing on the topic of the 

digital divide and its impact on academic performance the authors included a topic they 

suggested was outside the scope of their paper but related to the idea that 

socioeconomic status relates to access to educational resources; America’s 
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desegregation busing laws of the 1970s and 1980s where under federal court 

supervision, numerous school districts implemented mandatory busing plans to 

integrate schools and equalize access to quality education (Sun & Metros, 2011).  

Although the topic of America’s desegregation busing laws was mentioned as a way to 

equalize access to quality education in the article written by Sun and Metros (2011) and 

circling back to the briefly discussed section on the historical context of the terminology 

of Hispanic and Latino, several authors have noted that Latinos were used as the non-

Blacks for desegregation purposes in order to pair them with Black students at schools 

that were inferior and lacked resources compared to predominately White schools 

(Contreras & Valverde, 1994; Fraga, Meier & England, 1986; Ortiz & Telles, 2012).  

Lastly, Woolf (2010) stated that currently, minorities are not served well in educational 

settings and “are poorly reached by traditional methods” (p. 18) and there continues to 

be reported disparities of educational resources among lower-socioeconomic and 

higher-socioeconomic schools (Hohlfeld, Ritzhaupt, Dawson, & Wilson, 2017). 

Despite increases in technology adoption such as smartphone ownership, there 

continues to be larges disparities of digital access between lower- and higher-income 

Americans (Anderson & Kumar, 2019).  Anderson and Kumar (2019) reported that in 

February 2019, 64% of American adults from higher-income households had broadband 

Internet, a smartphone, desktop or laptop, and a tablet compared to only 18% of 

American adults from lower-income households.  More specifically, the authors reported 

that 26% of American adults from households with earnings less than $30,000 a year 

were dependent on smartphones for using the Internet, thus did not have broadband 

Internet at their home (Anderson & Kumar, 2019).  Consequently, there is a concern for 
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low-income students being at a disadvantage both with access to fewer educational 

resources in their classrooms (Hohlfeld, Ritzhaupt, Dawson, & Wilson, 2017; Sun & 

Metros, 2011) but also in their homes (Barton, 2018).  In the chapter “Preparing 

Workers for the Expanding Digital Economy,” Barton (2018) explained that the digital 

divide is growing in education due to the unequal access to required learnings 

technologies and resources at students’ homes.  The author explained that education 

and broadband Internet adoption are positively correlated, meaning that households 

with lower levels of educational attainment have lower rates of broadband Internet 

adoption.  This is reiterated by multiple authors, education is an important factor to the 

digital divide and seen by many as a key factor in digital divide research (Cruz-Jesus, 

Vicente, Bacao, & Oliveira, 2016; van Dijk, 2005; 2020).  Additionally, inequalities in 

educational attainment is often a top reason cited for digital divide research (Cruz-Jesus 

et al., 2016).  Richardson (2012) noted that “structural inequalities tend to impair the 

educational aspirations and the educational achievement of people from ethnic 

minorities” (p. 386).  In the textbook Educational Technology Program and Project 

Evaluation by Spector and Yuen (2016), this is reflected in an example provided on the 

importance of understanding the symptoms and underlying causes in the process of 

identifying actual problems: 

To bridge the digital divide, the government of a city launched a scheme to 
financially assist low-income families to purchase computers and home 
broadband connections.  After three years, as a study showed, there had been a 
great improvement in school and home access to computers; however, the 
socioeconomic difference in students’ computer usage at home persisted…The 
solution first attempted to address the symptoms of the digital divide by providing 
financial assistance to low-income families for the purchase of computers and 
home broadband connections.  School and home access to computers were 
improved, but the socioeconomic difference in students’ computer usage at home 
remained unresolved.  This effort pointed to an underlying cause involving the 



29 

extent to which students were using computers and the quality of their use.  
Thus, it is important to look beyond symptoms to underlying causes since the 
symptoms are often only indications of a problem. (Spector & Yuen, 2016, 59-60) 
 

Although this example stated that financial assistance would be used to purchase both 

computers and broadband Internet connections, the scenario focused on the students’ 

computer usage at home but did not necessarily take into account internet usage or 

mention whether or not broadband Internet was increased.  This is brought up in 

relation to an aspect of the digital divide related to education, what researchers call the 

homework gap.  Anderson and Kumar (2019) defined the homework gap as “the gap 

between school-age children who have access to high-speed internet at home and 

those who do [not]” (para 6).   

In 2017, advancing digital equity, particularly access to broadband Internet, was 

mentioned for the first time in the NMC Horizon Report as a significant challenge 

impeding higher education technology adoption (Adams Becker et al., 2017).  Starting in 

2002, the NMC Horizon Report is utilized widely by institutions within higher education 

and “is a global ongoing research initiative that explores the trends, challenges, and 

technology developments likely to have an impact on teaching, learning, and creative 

inquiry” (EDUCAUSE, 2018, para. 1).  While advancements have been made regarding 

access to computers and connectivity, “a lack of high-speed internet, disproportionate 

access based on socioeconomic status and gender, and recent legislative decisions 

have hampered progress” (Adams Becker et al., 2017, p. 30).  Moreover, the authors 

stated that this challenge directly impacts education due to the fact online learning is 

largely possible only by access to high-speed Internet.  However, Fairlie (2017) reported 

that Latinos and Blacks are less likely to use the Internet for educational purposes, 
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despite universities often citing online education as a mechanism to increase access to 

educational opportunities for underserved groups (Farley & Willems, 2017). 

Online Learning 

Aligned with the statement that “information tools, such as the personal computer 

and the Internet, are increasingly critical to economic success and personal 

advancement” (NTIA, 1999, p. xv), it is important to consider the implications of the 

digital divide in relation to online learning as more and more universities are embracing 

online learning as a viable modality for delivering educational opportunities (Beaudoin, 

2015).  Online learning aside, institutions within higher education already widely 

promote the use of information technology such as providing free wireless access for 

those with laptop computers and also require students to perform academic 

administrative tasks online such as enrolling in courses online, applying for financial aid 

and communicating within an institutional context via online communication tools such 

as university portals and email (Goode, 2010).  Similarly to Witte and Mannon’s (2010) 

sentiment of the critical importance of internet use regarding successful participation in 

society, Goode (2010) expressed how utilization knowledge of an institution’s 

technological ecosystem is critical for academic success.  According to the U.S. 

Department of Education, distance education is defined as “education that uses one or 

more technologies to deliver instruction to students who are separated from the 

instructor and to support regular and substantive interaction between the students and 

the instructor synchronously or asynchronously” (n.d.).  As a result of improvements in 

technology and an increased demand, online education enrollments continue to grow 

despite decreases in higher education enrollments overall (Seaman, Allen, & Seaman, 



31 

2018).  Seaman et al. (2018) reported that the number of online learning or distance 

education higher education students “grew by 5.6% from Fall 2015 to Fall 2016 to reach 

6,359,121 who are taking at least one distance course, representing 31.6% of all 

students” (2018, p.3).  The authors of the annual report on online learning utilized data 

collected from the U.S. Department of Education’s National Center for Educational 

Statistics (NCES) Integrated Postsecondary Education Data System (IPEDS).  

Moreover, IPEDS collects data on distance education enrollments on the following two 

categories: ‘exclusively’ (all enrollments are through online courses) or ‘some but not all’ 

(enrollment consists of a mix of online and on-campus courses).  It is important to note 

that IPEDS reports data on distance education enrollments beginning in 2012 but these 

data do not include demographic information specific to the online student population 

within the United States.  Due to the affordances that distance education offers such as 

flexibility, convenience, or even affordability in some cases, it is often cited that 

universities can expand their reach to a more diverse population of students via online 

offerings (Anderson, 2008; Camacho Liu, 2011; Enger, 2006; Richardson, 2012).  On 

the contrary and despite the lack of demographic information on online students 

presented in IPEDS, in 2016, only 0.7% of online students were international students 

(Seaman, Allen, & Seaman, 2018) and Latino students only comprised 10% of online 

undergraduates and 8% of online graduates in 2017 (Clinefelter & Aslanian, 2017).  

Moreover, the percentage of Latino online students in 2019 remained relatively the 

same with 10% at the undergraduate level and 9% at the graduate level (Clinefelter, 

Aslanian, & Magda, 2019).  
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Benefits and Barriers of Online Learning 

Benefits of online education often cited are affordability, asynchronous 

discussions, flexibility, and convenience (Alsaaty, Carter, Abrahams & Alshameri, 2016; 

Appana, 2008; Lu & Cavazos Vela, 2014).  For example, Clinefelter and Aslanian 

(2017) reported that roughly 60% of online college students who had a choice between 

online and face-to-face courses chose online learning for the added convenience the 

modality offered.  Another cited benefit of the integration of technologies such as online 

education is that technology makes it possible for more individuals to access learning 

resources or opportunities to higher education (Alsaaty, Carter, Abrahams & Alshameri, 

2016; Khalid & Pedersen, 2016).  Additionally, the authors suggested that this increase 

in the number of students or increase in access can lead to the increase of students 

completing higher education or increasing levels of achievement (Khalid & Pedersen, 

2016).  Sun and Metros (2011) reported that if technology utilization is implemented 

properly, results could include increases in student academic performance outcomes.  

For example, Zheng and Warschauer (2015) conducted a study exploring the use of 

online discussion boards and its impact on literacy scores and found students with 

higher reading and writing pre-test scores participated in online discussions more than 

their peers.  Additionally, online discussion participation was positively correlated with 

student writing and reading post-test score.  Lastly, with controlling for pre-test scores, 

students that were classified as English language Learners (ELLs) and participated 

more in the online discussions, achieved better writing outcomes on standardized essay 

tests (Zheng & Warschauer, 2015). 

In a survey of 1500 past and present online students, 74% of respondents were 
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motivated by career reasons for enrolling in online programs.  Some of the reasons 

were transitioning to new careers, updating their skills for their current job, and looking 

for an increase in salary (Clinefelter & Aslanian, 2018).  Moreover, cost of tuition and 

fee was cited at the most important factor for deciding what school to attend (Clinefelter 

& Aslanian, 2018).  Additionally, it was reported that more than 99% of respondents 

owned a mobile device and 44% conducted all or most of their research using a mobile 

device.  Lastly, 36% of online students surveyed reported completing all or most of their 

online course activities on a mobile device and when asked about how much of the 

course activities they would like to complete on a mobile device, only 12% reported “all” 

(Clinefelter & Aslanian, 2018).  

However, there are also barriers or drawbacks to online education found in the 

literature such as lack of community, lack of interactions with instructors, less 

meaningful discussions, higher drop-out rates, rate of change with technology, and lack 

of stability with online learning environments (Appana, 2008; Lu & Cavazos Vela, 2014).  

Clinefelter and Aslanian (2018) stated that 75% of online students reported student-to-

student interactions were very important or important to their success in an online 

course.  Additionally, the authors reported that 58% of online students reported videos 

and PowerPoints from their instructor were very helpful to their success in an online 

course, whereas only 37% reported third-party videos being very helpful (Clinefelter & 

Aslanian, 2018).  In a study exploring student perceptions of online learning, Lu and 

Cavazos Vela (2014) found that students received more time, resources, and support to 

complete course activities and assignments compared to face-to-face courses, relating 

this to more time needed for the faculty to put forth.  One of the barriers to online 
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learning cited by faculty is the time and effort it takes to build and teach an online 

course (Doughty, Spector, & Yonai; 2003; Lloyd, Byrne, & McCoy, 2012; Spector, 

2005).  Lastly, the disparities of achievement gaps in online education have gained 

recent attention (Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & 

Halawa, 2015; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  

Does Online Learning Increase Access to Higher Education? 

Notwithstanding the evidence supporting the pervasiveness of the digital divide, 

online education is often cited as a way to provide increased access to underserved or 

marginalized populations (Farley & Willems, 2017).  This aligns with a common 

occurrence Gunkel (2003) noted; information technology is “routinely celebrated for 

creating a new world of limitless opportunity that was liberated from problematic 

sociocultural determinants, such as race, gender, age, and geography” (p. 500).  Enger 

(2006) expressed that “online education offers a color-blind environment to engage 

students from all backgrounds in mentored learning” (p.7).  However, there is limited 

research in regard to online education and the effects on minority students.  Regardless 

of the limited research, online education is often cited as a way to provide more access 

to diverse and marginalized populations, such as Hispanic or Latino students (Camacho 

Lui, 2011; Enger, 2006).  This is also illustrated in the number of Hispanic Serving 

Institutions (HSIs) who were funded by the Title V - Promoting Postbaccalaureate 

Opportunities for Hispanic Americans (PPOHA) grant, during the years 2009, 2010, and 

2014, in which 26 of the 62 (41.93%) awardees mentioned enhancing their online 

education as an effort to improve Hispanic student outcomes.  The U.S. Department of 

Education (2016a) defined a HSI as an eligible institution within higher education that 
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has an enrollment of undergraduate full-time equivalent students of at least 25 percent 

Hispanic students and institutions must apply for this designation.  If an institution has 

the designation of an HSI, it can apply to receive grant funding to promote development 

of programs aimed at low-income and Hispanic students that include enhancements 

such as laboratory equipment, renovation of instructional facilities, faculty development, 

and also the production and expansion of online learning courses (U.S. Department of 

Education, 2016b).  However Beaudoin (2015) expressed that one of the greatest 

challenges in regard to online education was the task of reducing the digital divide 

specifically in cross-cultural settings and stated 

Those who facilitate others’ learning, especially in cross-cultural settings, must 
be guided by moral values and ethical practices. Personal, professional, and 
institutional principles to guide day-to-day practice may be evident and enforced 
in familiar surroundings, but ultimately distance educators must adhere to 
attitudes and behaviors that reflect appropriate “best practices” in dealing with 
new populations to be served, and new technologies becoming available that 
may or may not be compatible with users’ needs. (p. 39)  
 

A deeper overview on the Title V - Promoting Postbaccalaureate Opportunities for 

Hispanic Americans (PPOHA) grant is discussed later on in this chapter.  

In a study conducted by Angiello (2002), Latinos represented only 14% of 

enrollment in online courses while they comprised 21.5% of traditional enrollments.  In 

2017, Clinefelter and Aslanian conducted a survey including the responses of 1500 

online students and according to the report, minorities make up less than half of both 

undergraduate and graduate online students, despite the fact that many universities cite 

online courses as a way to increase access to education for minority students (Enger, 

2006).  Based on this sample, Latino students only comprised 10% of online 

undergraduates and 8% of online graduates in 2017.  In the previous year, the authors 
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included 2012 and 2016 online student demographics and reported that in 2016 Latino 

students comprised 11% of undergraduate and 10% of graduate online students; in 

2012, Latino students encompassed 8% of undergraduate and 9% of graduate students 

(Clinefelter and Aslanian, 2016).  Likewise, individuals that are more likely to participate 

in MOOCs are those that come from a high-SES neighborhood (Hansen & Reich, 

2015).  Consequently, Latinos and Black Americans are reported to be only small 

percentages of the demographics of online students in the U.S. and much more 

alarming (Xu & Xu, 2019), the achievement gaps of these groups compared to their 

White counterparts are larger than the achievement gaps seen in traditional face-to-face 

settings (Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 2015; 

Palacios & Wood, 2016; Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  

Minorities in Online Learning 

While racial disparities are noted in the use of technology and access to Internet, 

at the moment, this level of information is not connected to distance education numbers 

in IPEDS.  However, in a report released by the National Center for Education Statistics 

in 2019, percentages of students enrolled in education courses and programs were 

outlined by race/ethnicity for the academic years 2015-2016.  The percentage of 

undergraduate students enrolled in any distance education courses in 2015 – 2016 

were the following based on the total enrollments of each group: 45.5% of White 

students, 42.5% of Black students, 37.9% of Latino students, 38.9% of Asian students, 

47.5% of American Indian students, 42.2% of Pacific Islander students, and 42.8% of 

students that identified as two or more races (Campbell & Wescott, 2019).  The 

percentage of students enrolled in a fully online program based on total enrollments of 
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Latino students was 7.7% (Campbell & Wescott, 2019).  Johnson and Mejia (2014) 

stated the following in regard to Latino students’ participation in online learning at 

California’s community college: 

the good news is that online participation is increasing for each of the state’s 
largest ethnic groups.  The bad news is that participation levels are notably lower 
among Latino students…This disparity is in part a reflection of the digital divide, 
with Latinos substantially less likely than whites, Asians, or African Americans to 
have broadband access at home (Baldassare et al. 2013).  Because Latinos are 
underrepresented in higher education, lower enrollment in online courses 
exacerbates the access gap. (p. 6) 
 
Nonetheless, the literature does provide some insight on racial disparities of 

perceptions and outcomes relating to online learning.  Notably, Milman, Posey, Pintz, 

Wright, and Zhou (2015) observed differences in perceptions of institutional support and 

resources between White and non-White online students and found that non-White 

students rated career counseling, counseling services, and fellow student buddies with 

higher levels of importance compared to White students.  Overall, in their study, non-

White online students tended to rate supports and resources with higher levels of 

importance compared to their White counterparts.  Latino students are more likely to 

rate student support services as more important compared to White students (Ashlong 

& Commander, 2012; Clem, 2004).  Minority students had more positive perceptions of 

instructor support but tended to report lower levels of satisfaction with online education 

(Ke & Kwak, 2013).  In a study observing the relationship between minority students’ 

online learning experiences and their academics performances, Yeboah and Smith 

(2016) indicated that minority students’ satisfaction in online learning did not predict 

higher academic performance.  Additionally, the authors reported a significant 

relationship between minority students’ use of technology in an online course and 
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academic achievement as measured by grade point average.  Moreover, results from 

the study showed that the use of technology in an online course largely influenced 

minority online students’ academic achievement.  However, the article did not contain 

details on what types of use of technology or what activities online students performed.  

In terms of retention, a study conducted by Shea and Bidjerano (2014) researching 

minority males participation in online courses, the authors concluded that participation in 

online coursework did not contribute significantly to more distinct dropout trends 

compared to the typical trend seen in community college students.  This was similar to 

what Johnson and Mejia (2014) noted in their study focused on Latino online students, 

despite lower enrollments there was not a significant difference in retention rates.   

If online learning is meant to be used as a mechanism for increasing access to 

underserved or marginalized groups, literature suggests that the culture of these groups 

be taken into consideration during the design process as the “instructional design of 

online learning has largely ignored culture in the creation of online learning 

environments” (Clem, 2004, p.183).  Lagier (2003) also shared this sentiment but stated 

that online education could be a possible catalyst for social change and an opportunity 

to expose students to new cultures.  Furthermore, Lagier added that online education 

could be used to serve minorities that otherwise would not have access to educational 

opportunities due to physical boundaries but that cultural differences should be taken 

into consideration in regard to instructional design and curriculum development.  For 

example, Lagier (2003) provided an example on a specific case study of online course 

development for Native Americans where those involved with the program development 

took into consideration the culture and values of the tribe instead of focusing on 
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increased flexibility and access.  This change of mindset led the focus of the online 

course design to be on creating a sense of community, something highly valued within 

the tribe.  The article also presented other examples of how online learning can provide 

opportunities for students to have access to diverse cultures and people such as cross-

institutional partnerships (Lagier, 2003).  

Regarding Latinos and online education, several authors have noted that 

culturally responsive pedagogies should be considered by educators responsible for 

facilitating or instructing online courses.  For example, Smith and Ayers (2006) 

discussed four different instructional design paradigms that related to culture and 

explained that the first three, the inclusive paradigm, the inverted paradigm, and 

unidimensional paradigm, did not promote equity and inclusion among a student 

population that is culturally diverse.  However, the fourth model presented, was what 

Henderson (1996) referred to as the multiple cultures model of instructional design.  

McLoughlin (2000) used Henderson's model as a foundation and developed a 

methodology framework for promoting equity and cultural sensitivity in online education.  

The four dimensions are cultural maintenance, ownership of learning, communities of 

the inquiry, and provisions of multiple perspectives.  It is worth noting that these four 

dimensions are aimed at motivation and quality of use (level 2 issues) which are 

believed to promote learning outcomes more directly than mere access.  Sanchez and 

Gunawardena (1998) provided the following guidelines for designing online instruction 

and support for Hispanic or Latino learners:  

• Hispanic or Latino adult learners often demonstrate a strong preference for 
feedback therefore online instructors should be expected to provide feedback 
frequently and thoroughly throughout the entirety of the learning experience. 
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• Hispanic or Latino learners prefer activities that are collaborative versus 
competitive ones.  

• Hispanic and Latino adult learners prefer activities that support reflection such 
as asynchronous discussion boards.  

• Hispanic and Latino adult learners prefer concrete over abstract concepts. 

Lastly, Smith & Ayers (2006) recommended, based on the previously noted 

points of Hispanic or Latino learners, instructors of online learning courses facilitate 

engagement by including different types of information processing, information 

synthesizing, and allow for activities where judgments are made based on the 

application of information with Latino students’ own real-world experience.  Moreover, 

Yeboah and Smith (2016) expressed that “student groups with a high-context culture, 

such as Latino students, experienced disadvantages in a web-based learning 

environment designed with a low-context culture” (p. 5).  

With the growing numbers in online education within higher education, the 

increasing number of minority students attending college, and upward numbers of 

smartphone owners, mobile access to institutional support services and resources may 

contribute to the success of online students and those that may be traditionally 

underserved (Fairlie, 2017; Seaman, Allen, & Seaman, 2018).  Mirroring the sentiment 

of Angiello (2002), the basis of attainment and achievement in online learning should 

not depend on racial/ethnic differences and online courses or programs should not 

disadvantage any particular group.  Moreover, “conscientious instructors must question 

whether we are setting Latinos up for failure through our course design (Angiello, p. 5, 

2002).”  With Latinos predicted to become 24% of the nation’s population by 2065 

(Cohn, 2015), it is important for institutions to be aware of the needs of students from 

this demographic (Smith & Ayers, 2006; Tapanes, White, & Smith, 2009) and include 
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this information in strategic plans for online education, particularly if increased access 

for these marginalized groups are cited as a reason for the implementation of online 

education.  Additionally, a common practice within higher education online learning is to 

require students to complete an online student readiness assessment prior to enrolling 

in an online course or program (Harrell, 2008).  It may prove beneficial for institutions to 

utilize an online student readiness assessment instrument that was created with the 

digital divide in consideration.  Dray, Lowenthal, Miszkiewicz, Ruiz-Primo, and 

Marczynski (2011) created such an instrument with the construct of readiness including 

aspects of access (mental access, material access, skills access, and usage access) 

identified from van Dijk’s digital divide research.  The finalized instrument included two 

factors: learner characteristics and ICT engagement.  The ICT engagement subscale 

included the following areas: “basic technology skills, such as ability to use specific 

applications in specific ways (e.g., email, Internet, spreadsheet, and documents); 

access to technology including ownership of technology and connectivity to the Internet; 

usage of technology, such as nature and frequency of use; relationship with ICT, such 

as beliefs, values, confidence, and comfort with technology” (Dray, Lowenthal, 

Miszkiewicz, Ruiz-Primo, & Marczynski, 2011, p. 43).  

Achievement Gaps in Higher Education 

According to the National Assessment of Educational Progress, “achievement 

gaps occur when one group of students (such as, students grouped by race/ethnicity, 

gender) outperforms another group and the difference in average scores for the two 

groups is statistically significant (that is, larger than the margin of error)” (U.S. 

Department of Education, 2018, para. 1).  The National Education Association defined 
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achievement gaps as “the differences between the test scores of minority and/or low-

income students and the test scores of their White and Asian peers” (National 

Education Association, 2009, para.1).  In a 2006 Presidential Address, Ladson-Billings 

(2006) defined achievement gap as “disparities in standardized test scores between 

black and White Latino and White and recent immigrant and White students” (p. 3).  

However, like other authors (Carpenter, Ramirez, & Severn, 2006), Ladson-Billings 

explained gaps do not only exist in standardized test scores but are also prevalent in 

dropout rates, advanced placement examinations, enrollments in honors or advanced 

placement courses, and undergraduate and graduate admissions, all of which can be 

considered important learning outcomes.  Carpentier, Ramirez, and Severn (2006) 

defined achievement gaps as the academic performance difference between Whites 

and minorities.  The authors argued that the singular definition did not take into account 

important differences among minority populations and also within group differences of 

minorities.  This sentiment is aligned with the numerous authors that have argued 

against the use of the term ‘Hispanic’ that does not necessarily take into account the 

numerous subgroups within that term (Angiello, 2002; American Psychological 

Association, APA Task Force on Race and Ethnicity Guidelines in Psychology, 2019; 

Espinosa, Turk, Taylor, & Chessman, 2019).  

The National Assessment of Educational Progress (NAEP) has explored the 

achievement gaps of United States youth since 1971 (Kao and Thompson, 2003).  Lee 

(2002) explained that Black-White and Latino-White achievement gaps were narrowing 

during the 1970s however, progress slowed down and even showed signs of reversal 

throughout the 1990s.  Currently, according to the U.S. Census Bureau (2017), 
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educational attainment for Latino students is lower compared to other demographic 

groups.  Other organizations such as the Hispanic Association of Colleges and 

Universities (HACU) noted that in 2017, only 17.2% of Latino students possessed a 

bachelor’s degree and 5% have an advanced degree as opposed to non-Hispanic 

Whites in which 38.1% hold a bachelors and 14.3% hold an advanced degree (Hispanic 

Association of College and Universities, 2019).  To help bridge the disparity, the U.S. 

Higher Education Act – Title V was passed to establish Hispanic-Serving Institutions 

(HSIs).  Additionally, the government's response is establishing HSI’s in which they 

provide funding for programs aimed at low-income and Hispanic students such as 

laboratory equipment, renovation of instructional facilities, faculty development, and also 

the production and expansion of online learning courses (U.S. Department of Education, 

2016b).  HSIs can apply for funding under the Title V – Promoting Postbaccalaureate 

Opportunities for Hispanic Americans (PPOHA) program.  This program’s purpose is to 

1) expand postbaccalaureate educational opportunities and educational attainment of 

Hispanic students, and 2) expand postbaccalaureate academic offerings and enhance 

the program quality in the institutions of higher education while also helping low-income 

and Hispanic students complete postsecondary degrees (U.S. Department of 

Education, 2016b).  Nonetheless, despite Latinos reporting higher aspirations and 

beliefs about education compared to Whites (Carpenter, Ramirez, & Severn, 2006; 

Goldsmith; 2004; Lee, 2002), Latinos are still less likely than Whites to attend college 

and when they do, they are also less likely to graduate (de Brey et al., 2019).  According 

to the 2009 National Survey of Latinos, although nine in ten Latino young adults of the 

ages 16 to 25 said that college education is essential to their success in life, only 48% 
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said that they planned to get a college degree (Lopez, 2009).  Kao and Thompson 

(2003) reported that although Black and Latino students were more likely to attend 

college than in previous years, they were more likely to attend a community college 

rather than a four-year institution compared to their White or Asian counterparts.  In 

2017, this was an ongoing issue with Latino undergraduates reported as the group most 

likely to pursue an associate degree (Espinosa, Turk, Taylor, & Chessman, 2019).  

Additionally, Seaman, Allen, and Seaman (2018) reported the majority of all online 

enrollments were at the community college level. 

Gaps Found in Online Learning 

Johnson and Mejia (2014) found that for all groups, success rates were lower for 

online courses versus traditional courses in California community colleges.  In a study 

conducted by Angiello (2002) focusing on the enrollment and success of Latinos in 

online courses at a 2-year college, the researcher observed success rates of Latino 

students and found that the success rate for Latinos was 47%, compared with 62% for 

Whites.  As mentioned previously, Latinos represented only 14% of enrollment in online 

courses while they comprised 21.5% of traditional enrollments.  Additionally, the author 

pointed out that in online courses, White students are 16% more successful than 

Latinos compared to the 4% in traditional courses.  Also important to note, while White 

students were 13.6% less successful in online compared to face-to-face courses, Latino 

students were 24.8% less successful in online courses compared to face-to-face 

courses.  Also, the difference in success rates online between Latinos and Whites was 

15.5% compared to the 4.3% difference in traditional courses.  There was also a 

statistically significant difference between the mean GPA for Whites and Latinos in both 
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online and traditional classes and the authors proposed that Latinos are more 

disadvantaged in online courses compared to Whites.  Lastly, Angiello (2002) stated a 

possible reason for the difference was due to the digital divide and that Latino students 

did not have the same amount of experience with technology to be as successful.   

In search of more recent studies conducted focusing on academic outcomes of 

Latinos within online learning, Corry (2016) explored whether or not school type (charter 

vs. non-charter) and delivery method (fully online vs. blended) predicted graduation and 

dropout rates of Latino students in Arizona K–12 online public schools.  The study 

utilized data from the Arizona Department of Education and included information from 

62 schools.  The independent variables of school type and delivery method were 

examined using multivariate and univariate methods on the dependent variables of 

graduation and dropout rates for or Latino students.  Interestingly, the results of this 

study showed that comparison of mean dropout rates shows that Latino students 

involved in online learning at the K-12 level in Arizona were less likely to drop out if they 

were enrolled in fully online courses versus blended learning courses.  However, 

articles focusing on Latino student outcomes in online learning within higher education 

in recent years are few if any or are limited to 2-year colleges (Kaupp, 2012).   

Lastly, individuals that live in high socioeconomic neighborhoods are more likely 

to complete MOOCs successfully compared to others (Hansen & Reich, 2015).  On an 

international scale, online learners in Africa, Asia, and Latin America obtained 

significantly lower grades and were only half as likely to continue with their education as 

those in Europe, Oceania, and Northern America when enrolled in a MOOC (Kizilcec & 

Halawa, 2015).  While there are multiple differences reported in the literature of minority 



46 

online students compared to White online students, the most alarming is that 

achievement gaps are exacerbated in online learning (Johnson & Mejia, 2014).  

According to the literature, the digital divide contributes to this as van Dijk (2005) noted 

that the Internet did not necessarily create new social inequalities rather, the Internet 

has reinforced and, in some ways, exacerbated existing patterns of inequality (Witte & 

Mannon, 2010).  

Attributions for Achievement Gaps 

In the 2009 National Survey of Latinos, conducted by the Pew Hispanic Center, 

Latinos were asked to explain reasons for the achievement gap within education.  

According to the report, although nine in ten Latino young adults of the ages 16 to 25 

say that college education is essential to their success in life, only 48% said that they 

planned to get a college degree.  When asked why Latinos on average did not do as 

well as others, more individuals blamed parenting and poor English skills rather than 

blaming teachers (Lopez, 2009); aligned with Kao and Thompson's (2003) cultural 

blaming versus structural blaming explanation of the achievement gap.  More 

specifically, 57% of all Latinos ages 16 and older cited parenting as a major reason of 

the achievement gap.  Only 46% of all Latinos ages 16 and older cited teachers as 

major reason for the achievement gap (Lopez, 2009).  

Furthermore, Sperling (2007) developed the Attributions for Scholastics 

Outcomes Scale – Latino (ASO-L) in an effort to assess popular explanations for the 

Latino-White achievement gap.  Sperling’s study focused on the same two principles 

mentioned by Kao and Thompson (2003), with the first explanation of the gap blaming 

Latino families and culture and the second blaming schools and the schooling system.  
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Sperling argued that the cultural blaming explanation “portrays Latinos as responsible 

for their own academic misfortunes and ignores how racism and classism influence 

schooling outcomes” (2007, p. 23).  Regarding the second explanation of structural 

blaming, Sperling stated that “Latino students do worse academically because of a 

social hierarchy that keeps them from competing on a level playing field in school” (p. 

23).  For the study, students were surveyed and results showed that Latino 

undergraduate students were more likely than White undergraduate students to cite 

structure-blaming causes for the Latino-White achievement gap.  However, there was 

not a statistically significant difference between Latino undergraduate students and 

White undergraduate students in citing culture-blaming causes for the gap (Sperling, 

2007).  For further illustration, the respondents that scored high on culture-blaming on 

the ASO-L believed that Latino parents:  

do not create a stimulating home environment for their children, fail to teach their 
children to take responsibility for their education, devalue education, emphasize 
the importance of family over school, fail to instill a respectable work ethic in their 
children, and do not role model positive academic behavior (Sperling, 2007, p. 
152).  
 

The respondents who scored high on structure-blaming on the ASO-L believed that: 

school curricula show fewer positive images of Latino children than of White 
children, Latino students are not sufficiently challenged by their classes, Latino 
schools have fewer resources than White schools, Latino students are forced to 
be in classes that are excessively large, counselors make poor decisions with 
regards to placement of Latino students, and teachers underestimate the 
academic potential of Latino students (Sperling, 2007, p. 154).  
 
Although the ASO-L was not utilized within the design of this study, it is 

interesting to note that “limited technology” was originally included as a cause in the 

structure-blaming subscale but was later dropped to improve model fit (Sperling, 2007).  

Additionally, while this scale does not measure attributions for the Latino-White 
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achievement gap specifically for online learning, others have reported opinions specific 

to the gap found in online education.   

Rockinson-Szapkiw, Dunn, and David (2010) explained that the achievement gap 

in online education has been attributed to culturally-based community values and 

preferences of minority groups.  For example, in a study by Kaupp (2012) exploring the 

impact of online education on the Latino-White achievement gap, instructors and 

administrators were presented with data supporting that online learning exacerbates the 

Latino-White achievement gap.  Instructors and administrators attributed the gap to 

deficiencies in motivation, technology, and language with claims that Latinos chose to 

take online courses due to the perception it would be easier compared to face-to-face 

courses, the gap being attributed to lack of familiarity of the technology being used, and 

that more White students had access to high-speed Internet at home (Kaupp, 2012).  

Additionally, the researcher interviewed ten Latino online students and the self-reported 

information did not suggest deficits in technology, language, or motivation.  However, 

regarding technology skills, operationalized internet skills such as those conceptualized, 

operationalized, and validated by van Deursen, Helsper, and Eynon (2016) were not 

included as a formal assessment.  Furthermore, Yeboah and Smith (2016) found that 

minority students’ use of technology in online courses predicted their academic 

achievement.  The researchers found the factors that mostly affected academic 

achievement of minority students in online courses were linguistic differences, lack of 

self-regulated learning skills, and a lack of support (Yeboah & Smith, 2016).  

Theoretical Framework 

Van Dijk’s Resources and Appropriation Theory 
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Van Dijk’s resources and appropriation theory is the main guiding theoretical 

framework to this study.  The theory focuses on the resources and appropriation of the 

diffusion, acceptance, and adoption of new technologies.  This theory is based on a 

relational view of equality where the prime units of analysis are not individuals, but 

rather their positions and the relationships between them.  Van Dijk (2005; 2020) 

explained that contemporary research focused on the individualistic concept of 

inequality; however, he argued that inequality is not predominantly a matter of individual 

attributes but of categorical differences between groups of people.  Therefore, exploring 

the relationship of the first and second levels of the digital divide and the achievement 

gap between Latino and White students in online education is supported by his theory.  

For example, van Dijk (2005; 2020) explained that is it important to explore the digital 

divide based on personal or positional categorical distinctions such as employers and 

unemployed, individuals with high and low levels of education, male and females, the 

young and old, etc.  Furthermore, he suggested that a majority of these pairs has a 

dominant group or category and the dominant category is typically the first to adopt the 

new technology.  The dominant group uses this to their advantage in an effort to 

increase their power dynamic with the subordinate category.  Van Dijk (2005) presented 

an example based on gender differences in the appropriation of technology where he 

explained the notion that young boys are typically the first to pick up a technical toy or 

device before little girls.  Likewise, this process continues into adulthood where the gaps 

between females in STEM education programs or jobs is apparent (OECD, 2018).   

Van Dijk listed the following four concepts as core arguments of the inequality in 

using digital technologies: first, a number of personal and positional categorical 
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inequalities in society; second, the distributions of resources relevant to this type of 

inequality; the third, a number of kinds of access to information communication 

technologies (ICTs); and last, a number of fields of participation in society (van Dijk, 

2005, p. 14).  The first two concepts, van Dijk explained, are assumed to be the causes 

and the third concept is defined as the phenomenon to be explained with the fourth 

concept representing the potential consequence of the whole process.  As van Dijk 

explained that this is a causal model and it represents a process, the fourth concept 

also feeds back to the first and second based on more or less participation throughout 

the different aspects of society, ultimately changing the relationships of the categorical 

inequalities and the distributions of resources in society (2005, p. 15).  Lastly, he 

explained that there is also a fifth side factor to be taken into consideration, special 

characteristics of the ICTs thus creating a dynamic model.  Used with permission from 

van Dijk and the publisher of his text, below is a visual representation of the causal 

model found in his textbook book The Deepening Divide (van Dijk, 2005, p. 15). 

 

Figure 1. A causal model of the core argument. 

Below the summary statements of the arguments mentioned above in text and in 

Figure 1 that represent the foundation of his resources and appropriation theory of the 
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digital divide are: 

1. Categorical inequalities in society produce an unequal distribution of 
resources. 

2. An unequal distribution of resources causes an unequal access to digital 
technologies. 

3. Unequal access to digital technologies also depends on the characteristics of 
these technologies. 

4. Unequal access to digital technologies brings about unequal participation in 
society 

5. Unequal participation in society reinforces categorical inequalities and 
unequal distribution of resources (van Dijk, 2005, p. 15).   

This study focuses more on personal categorical inequalities such as race or ethnicity 

as it is exploring the Latino-White achievement gap in online education.   

Additionally, another important aspect of the framework explained by van Dijk is 

the kinds of access and succession.  Van Dijk (2013) defined access as “a total process 

of appropriation of a new technology” (p. 33-34).  Moreover, van Dijk (2005) explained 

that access is conceptualized into four successive kinds of access to technology, 

computers, and Internet connections: motivational access, material access, skills 

access, and usage access (p. 21).  He explained that to appropriate a new technology 

there must first be motivation to use it.  Once there is sufficient motivation, one will need 

to acquire physical access necessary to either a computer or Internet or other type of 

digital device.  Not only does one need physical access but there is also a need for 

material resources to use the equipment such as software or subscriptions (van Dijk, 

2013, p. 34).  However, van Dijk expressed that physical material access alone does 

not equate to appropriation of the technology as several skills are needed to use the 

device properly.  After an individual develops more skills, then the better quality use can 
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be made of the technology.  Used with permission from van Dijk and the publisher, 

Figure 2 is a representation of the successive kinds of access in the appropriation of 

digital technology found in his textbook book The Deepening Divide (van Dijk, 2005). 

 
Figure 2. A cumulative and recursive model of successive kinds of access to digital 
technologies. 

 

Motivational Access 

Van Dijk defined motivational access as “motivation to use digital technology” 

(van Dijk, 2005, p. 21).  Slate, Manuel, and Brinson (2002) reported that Latino male 

students expressed attitudes towards computers and internet usage that were more 

favorable than those of female Latino students.  Additionally, the researchers reported 

that Latino males were more comfortable and less confused using the Internet 

compared to Latino females.  Lastly, Latino females indicated more favorable attitudes 

towards using Internet for educational purposes rather than male Latino students. 

Material Access 

Van Dijk defined material access as the “possession of computers and Internet 

connections or permission to use them and their contents” (2005, p. 21).  In a 
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longitudinal study observing installed bandwidth among 172 countries between 1986 – 

2014, Hilbert (2016) discussed that the digital divide measured in terms of bandwidth is 

not closing and also that the bandwidth divide was related to the income divide.  

According to Fairlie (2017), the percentages of those who do not use the Internet on any 

device or anywhere were the following: 22% of Whites, 31% of African-Americans, 33% 

of Latinos, and 21% of Asian Americans.  In order to close this gap, four million African 

Americans and six million Latinos would need to gain access to the Internet (Fairlie, 

2017).  Regarding material access and Internet access in 2012, 76% of Latino internet 

users said they accessed the Internet via a cell phone, tablet, or other mobile device at 

least occasionally.  Additionally, 87% of Latino internet users accessing the Internet 

using a mobile device were between the ages of 18 to 29 and 81% were U.S. native 

born (Lopez, Gonzalez-Barrera, & Patten, 2013). 

Internet Skills 

Van Dijk (2005) defined internet skills as the possession of digital skills: 

operational, informational, and creative.  However, for the purposes of this study, 

informational skills are labeled as informational-navigational skills and there is an 

additional level of social skills included to align with the more updated research and 

survey utilized by researchers (van Deursen, Helsper, & Eynon, 2016).  Hacker and 

Steiner (2002) conducted a study, using probability sampling, focusing on observing 

reported differences in internet usage between White and Latino Americans.  The 

researchers framed their 12 hypotheses into two categories relating to ethnicity, hurdles 

(skills, opportunities, and comfort) relating to internet usage, income and education.  

The researchers found that White Americans reported having more internet skills and 
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greater opportunities for using the Internet than Latinos.  No significant difference was 

found in level of comfort in using the Internet.  Second, the researchers also noted that 

income was not significantly related to skills and comfort while income was significantly 

related to opportunities to use the Internet.  Lastly, although job, financial, and political 

benefits were not significantly different for the two ethnic groups, interpersonal 

communication benefits were significantly different, being higher for White Americans 

compared to Latino Americans.  

Internet Usage 

Van Dijk (2013) measured usage either by the observation of frequency of usage 

or the number and diversity of applications.  Friemal (2016) conducted a study that 

focused on the ‘grey digital divide’, a divide among seniors of age 65 years and older.  

The author found that internet use is strongly skewed in this age group leading to a 

partial exclusion of the seniors of age 70 years and older.  Logistic regression showed 

that gender differences in internet usage disappeared when controlled for education, 

income, technical interest, pre-retirement computer use and marital status (Friemal, 

2016). 

The demographic of Latino internet users in 2012 was the following: 50% of 

Latino internet users were U.S. born, 31% were English dominant, and 52% of Latino 

internet users had dependent children under the age of 18 living in their household.  

Latino users were also more likely to be between the ages of 18 to 29 at 35%, and 42% 

of Latino users had some college experience.  Among those with some college 

education 91% used the Internet (Lopez, Gonzalez-Barrera, & Patten, 2013). 
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The Clark-Kozma Media Debate 

Although this next section does not necessarily focus on a specific theory, it does 

relate to a well-known topic in the field of educational technology and may have 

implications for the focus of this study; it is referred to as the Clark-Kozma media debate 

(Clark, 1983, 1994; Kozma, 1991, 1994).  The debate first began when Richard E. Clark 

concluded media does not influence learning under any conditions (1983).  Clark 

expressed that technology is just the vehicle to deliver a message or learning.  More 

specifically, Clark stated, “media are mere vehicles that deliver instruction but do not 

influence student achievement any more than the truck that delivers our groceries 

causes changes in our nutrition” (p. 445).  Clark went on to explain that only the content 

and design of the instruction can influence achievement.  However in 1991, Robert B. 

Kozma responded to Clark’s 1983 article and stated that “capabilities of a particular 

medium, in conjunction with methods that take advantage of these, interact with and 

influence the ways learners represent and process information, and may result in more 

or different learning when one medium is used compared to another, for certain learners 

and tasks” (p.179).  Kozma explained that “media can be defined by their technology, 

their symbols, and their processing capabilities” (1991, p. 178). 

Clark (1994) responded that if a study did demonstrate that media attributes were 

sufficient to cause learning, the instructional method was never controlled for.  

Moreover, Clark (1994) contended that if the results of two different media were similar 

it was more likely that the two shared the same instructional method and it was not due 

to their individual attributes.  Kozma then responded that the learner was not a passive 

participant to the vehicle of instruction and explained that “learning is an active, 
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constructive, cognitive, and social process by which the learner strategically manages 

available cognitive, physical, and social resources to create new knowledge by 

interacting with information in the environment and integrating it with information stored 

in memory” (1994, p. 1).  Furthermore, Kozma (1994) argued that different media 

possessed unique characteristics that were either better or worse for particular types of 

learning tasks.  

Regarding the achievement gap in online courses compared to face-to-face 

courses, using Clark’s argument, one could argue that the vehicle (online learning 

management systems) to deliver the instruction (being online) would not account for the 

wider disparities seen in Latino-White achievement gap.  Instead, the difference may be 

a result of the difference in the content in the vehicle delivering the instruction, perhaps 

different instructional material altogether, instructor differences, or different required 

activities.  Explanation for wider disparities seen in the Latino-White achievement gap in 

online education using Kozma’s arguments could be that online courses are not set up 

in a way that invoke active learning and the design does not take into consideration 

appropriate attributions of a medium that promote academic success for Latino 

students.  For example, an online course could be promoted as mobile-friendly because 

there is a student mobile app associated with the learning management system but that 

does not necessarily mean all course activities can be completed successfully or with 

ease with a mobile device (Rowsell, Morrell, & Alvermann, 2017). 

Summary 

Although the term ‘digital divide’ is twenty-five years old (van Dijk, 2020), the 

literature suggests that the digital divide is still prevalent and the disparities of those with 



57 

digital skills and access and those without continue to remain.  Despite this concern, 

online learning continues to grow within higher education as more and more universities 

adopt this modality.  However, research has suggested that marginalized groups may 

be at a larger disadvantage in online courses compared to face-to-face.  Moreover, 

researchers have proposed that the digital divide may be a factor in the wider 

achievement gaps reported in online learning.  Lastly, the U.S. Latino population 

continues to grow and more and more Latinos are entering higher education than ever 

before.  Therefore, the exploration of the relationship between the first and second 

levels of the digital divide and academic performance between Latino and White online 

students in an effort to improve an understanding of the initial levels of digital divide is 

timely.  Chapter 3 details the methodology of the study, specifies the criteria for 

selection of participants, and provides information on the instrumentation used for the 

study.  In addition, procedures for data collection and analysis are covered and lastly, 

limitation are discussed. 
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METHODOLOGY 

Introduction 

As mentioned in Chapter 1, the purpose of this study was to explore the 

relationship between the first and second levels of the digital divide and achievement 

gaps in online education.  The first level of the digital divide consists of motivation and 

access and the second level includes internet usage and internet skills (van Dijk, 2005; 

2020; van Deursen, Helsper, & Eynon, 2014; 2016).  Chapter 3 describes the methods 

and procedures used, particularly the research design, research questions, and sample 

population.  Additionally, the chapter outlines the conceptual framework, 

instrumentation, and data collection.  Lastly, an overview of the data analysis portion is 

provided.  The study addressed the following research questions: 

RQ1A: To what extent are Latino students enrolling in online courses 
compared to the enrollment in face-to-face courses? 

RQ1B:  To what extent are there differences between Latino and White 
achievement gap for online courses and face-to-face courses? 

RQ2A:  What is the relationship between digital motivation and academic 
performance in online courses for Latino online students compared to 
the relationship between digital motivation and academic performance 
in online courses for White online students? 

RQ2B:  What is the relationship between access and academic performance in 
online courses for Latino online students compared to the relationship 
between access and academic performance in online courses for 
White online students? 

RQ3A:  What is the relationship between internet skills and academic 
performance in online courses for Latino online students compared to 
the relationship between internet skills and academic performance in 
online courses for White online students? 

RQ3B:  What is the relationship between internet usage and academic 
performance in online courses for Latino online students compared to 

CHAPTER 3
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the relationship between internet usage and academic performance in 
online courses for White online students? 

RQ4A:  To what extent are there statistically significant differences in digital 
motivation among online students as a function of ethnicity, gender, 
school, student classification, and whether students actively used a 
Learning Management System in their previous educational setting or 
not? 

RQ4B:  To what extent are there statistically significant differences in internet 
skills among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

RQ4C:  To what extent are there statistically significant differences in internet 
usage among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

In accordance with the IRBs supporting this study, existing data were used along 

with survey data collected at the participating institution.  The researcher utilized data 

provided by the participating institution consisting of enrollment and academic 

performance in completed face-to-face and online courses for Research Questions 1A 

and 1B.  For the analysis of Research Questions 2A-3B, the researcher utilized a 

combination of matched archival data on academic performance in online courses and 

survey responses focused on the digital divide completed by participants.  Only survey 

data were used for the analysis of Research Questions 4A-4C.  Lastly, the participating 

institution was responsible for distributing the survey to the student population and all 

data collected by the institution were provided to the researcher deidentified with the 

exception of student ID number for matching purposes.  No student identifying 

information is being published nor retained. 

Research Design 

The study was composed of two parts.  The first part of the study focused on 
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addressing Research Questions 1A and 1B, utilizing data provided by the institution 

consisting of enrollment numbers and academic performance from previously 

completed courses.  First, after receiving IRB approval by both the university being 

studied and the university of the researcher, an analysis of archival data of enrollments 

and academic performance was conducted between online and on-campus courses.  

The data provided consisted of academic performance of fall and spring semesters from 

2012 to 2019.  

For the second part of the study, the Office of Institutional Effectiveness at the 

participating university distributed an electronic survey using Qualtrics, an online 

surveying tool, to collect data on the following measures: demographics, material 

access, digital motivation, internet skills, and internet usage (see Appendix C).  

Subscales created and validated for the European Digital Skills to Tangible Outcomes 

(DiSTO) project were used.  Although the survey was distributed to the entire student 

population, only responses from students who had taken at least one online course at 

the institution and were 18 years of age and over were provided to the researcher and 

utilized for analysis.  Therefore, purposive sampling was the sampling method of the 

research design and the participating institution identified 680 participants that fit the 

required criteria.  Fraenkel, Wallen, and Hyun (2014) defined purposive sampling as “a 

nonrandom sample selected because prior knowledge suggests it is representative, or 

because those selected have the needed information” (p. G-7).  In this case, the second 

criterion clearly applies and the first criterion is also believed due to the large number of 

participants.  The survey instrument with a combination of matched archival data on 

academic performance in online courses addressed Research Questions 2A-3B.  
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Survey responses focused on the digital divide provided by participants.  To match 

survey results to academic performance, a key code was created that contained student 

ID number and a unique identifier.  The student ID located in survey data and on 

academic performance was replaced by the unique identifier, allowing the researcher to 

merge survey responses to academic performance in online courses.  Once the 

required data were merged, the key code was destroyed ensuring anonymity.  Analysis 

for Research Questions 4A-4C only used data collected from the electronic survey.   

Participants 

Participants were from a private, predominantly Latino university in the 

Southwest and included both undergraduate and graduate students.  Additionally, 

participants were from different schools and consisted of a range of majors due to the 

variety of online course offerings at the institution.  Although the institution being studied 

does not offer fully online programs at the undergraduate level, there are many online 

courses available for undergraduates.  In contrast, the institution does offer fully-online 

programs at the graduate level.  Participation in the survey was voluntary and 

anonymous to the researcher as the institution’s Office of Institutional Effectiveness 

identified participants that met the necessary criteria (completed at least one online 

course at the university), distributed the survey electronically via university email, and 

lastly, provided the researcher with de-identified data.  As the study is comprised of two 

parts and there was a need to match participant survey responses to performance in 

completed academic courses, all data provided by the participating university was 

deidentified with the exception of the participants’ student ID number.  Therefore, 

anonymity was ensured.  The following section includes information on the instrument 
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used and also validity and reliability scores from previous studies.  

Instrumentation 

Building on previous research of the digital divide and the Digital Skills to 

Tangible Outcomes (DiSTO) project aimed at developing and testing questionnaires on 

digital skills, internet uses, and outcomes of Internet utilization, subscales included for 

this study focused on digital motivation and attitudes, internet skills and internet usage.  

Permission to use the subscales was requested from Dr. Alexander van Deursen, 

professor at the University of Twente, Netherlands; permission and information on 

accessing the questionnaires was provided on February 22, 2019.  Ultimately, the 

questionnaires were produced and validated as part of the DiSTO project and are under 

the Attribution-NonCommercial-ShareAlike 4.0 International Creative Commons license.  

Therefore, individuals are free to copy and redistribute and edit or build upon the 

material as long as appropriate credit is given and any changes made are shared under 

the same license (Creative Commons, 2020).  The survey consisted of 77 items (see 

Appendix C).  To ensure no minors participated, participants were asked to verify their 

age at the beginning of the survey.  The survey included three demographic questions: 

ethnicity, age, and employment status.  The remaining 73 items focused on material 

access, digital motivation and attitudes, internet skills, and internet usage.   

Material Access 

Three questions on material access were included and were taken directly from 

the DiSTO instrument.  The items measuring material access were the following: ‘How 

old were you when you first used Internet?’, ‘In the past month, indicate the places you 

have used the Internet’, and ‘Which of the following technologies do you have?’.  The 
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age question was open-ended, allowing participants to enter their age in an entry field.  

The question regarding where a participant used the Internet in the past month was a 

multiple response question allowing participants to select any or all of the following 

locations: on-campus, at home, at work, while traveling, and somewhere else.  

Regarding which technology participants possessed, the following options were 

presented in a multiple response question: an email account other than the University 

provided one, a social networking site, a blog, a microblog, a smartphone,  a tablet, 

iPad or eReader, a laptop, and a desktop computer.   

Additionally, two questions pertaining to learning management systems were 

included.  The first question, ‘Did your high school use a learning management system 

(e.g. Canvas, Blackboard, Moodle, Schoology, Google Classroom, etc.)?’ and if 

answered yes, a follow-up question would appear, ‘What were the following activities 

that you completed with the learning management system while you were in high 

school? Please check all that apply’.  The following activities were provided as answer 

choices: check grades, turn in assignments, take quizzes, take exams, download 

course content, communicate with instructors, communicate with student peers, upload 

files to course, and not applicable.  These questions were included in an effort to 

answer Research Questions 4A, 4B, and 4C.  

Digital Motivation and Attitudes 

Helsper and Smirnova (2016) conceptualized digital motivation as individual 

motivations and attitudes towards technologies.  All items for both individual motivations 

and attitudes used a 5-point Likert scale: strongly disagree (1), somewhat disagree (2), 

neither agree nor disagree (3), somewhat agree (4), and strongly agree (5).  An option 
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to select ‘I do not know’ was included for participants to choose from but was not 

included in scoring.  The extent of individual motivation was measured by averaging 

agreement across the five statements.  The questions asked were the following: ‘I use 

the Internet and mobile phones because…’ with the following digital motivation 

statements: ‘they are an entertaining way to pass the time’, ‘they let me connect with 

people who are important to me’, ‘they can help me to take part more in study or work’, 

‘they help me to stay on top of news, sports or events’, and ‘they allow me to share my 

ideas and things I create’.   

For measuring attitude, the prompt was the same as individual motivation with 

the following four statements: ‘technologies such as the Internet and mobile phones 

make life easier’, ‘knowing how to use technologies is beneficial when trying to get a 

job’, ‘I feel that people pressure me to be constantly connected’, and ‘there are a lot of 

things on the Internet that are good for people like me’.  The attitudinal scale was 

measured by averaging the agreement across the four items.  

Internet Skills 

Van Deursen, Helsper, and Eynon (2014) conceptualized, operationalized, and 

validated the Internet Skills Scale (ISS) that consisted of five internet skill types: 

operational, information-navigation, social, creative, and mobile.  However, for the 

purpose of the study, mobile skill items were excluded to utilize all the other items from 

the long version of the scale for the first four internet skill types.  Refer to Table 1 for the 

reliability scores of internet skills factors from the full scale. 
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Table 1 

Reliability Scores of the Four Internet Skills Factors 

Skill Type α M SD 

Operational 0.92 4.65 0.66 

Information Navigation* 0.92 3.70 1.08 

Social 0.88 4.40 0.70 

Creative 0.91 3.10 1.18 

Note. (N = 622).  Adapted from van Deursen et al. (2014, p. 18). *The Information Navigation skill was 
reversed since it contained negatively worded items. 

 
The researchers used a three-fold approach to review the external validity of the 

instrument: reviewed descriptive statistics across socio-demographics groups, tested for 

convergent and discriminant validity of the subscales, and lastly, reviewed scale 

characteristics for consistency with random sampling of the population sample with 

bootstrapping (see van Deursen, Helsper, & Eynon, 2014).  

In an effort to measure internet skills of participants, questions relating to each 

skill type were included with the exception of mobile internet skills.  The 32 items on 

internet skills used a 5-point Likert scale: not at all true of me (1), not very true of me 

(2), neither true nor untrue of me (3), mostly true of me (4), and very true of me (5).  For 

scoring, the items were averaged to create a composite.  An option to select ‘I do not 

understand what you mean by this’ was included and scored as ‘0’, assuming that an 

individual does not know what the stated skill is and in turn does not have it.  Refer to 

Table 2 for an expanded list of items within each internet skill factor (operational, 

information navigation, social, and creative).  
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Table 2 

Individual Items and Factors to Measure Internet Skills 

Internet Skill 
Factor Items 

Operational 

1. I know how to open downloaded files 
2. I know how to download/save a photo I found online 
3. I know how to use shortcut keys (e.g. CTRL-C for copy, CTRL-S for 

save) 
4. I know how to open a new tab in my browser 
5. I know how to bookmark a website 
6. I know where to click to go to a different webpage 
7. I know how to complete online forms 
8. I know how to upload files 
9. I know how to adjust privacy settings 
10. I know how to connect to a WIFI network 

Information 
Navigation* 

1. I find it hard to decide what the best keywords are to use for online 
searches 

2. I find it hard to find a website I visited before 
3. I get tired when looking for information online 
4. Sometimes I end up on websites without knowing how I got there 
5. I find the way in which many websites are designed confusing 
6. All the different website layouts make working with Internet difficult for 

me 
7. I should take a course on finding information online 
8. Sometimes I find it hard to verify information I have retrieved 

Social 

1. I know which information I should and shouldn’t share online 
2. I know when I should and shouldn’t share information online 
3. I am careful to make my comments and behaviors appropriate to the 

situation I find myself in online 
4. I know how to change who I share content with (e.g. friends, friends of 

friends or public) 
5. I know how to remove friends from my contact lists 
6. I feel comfortable deciding who to follow online (e.g. on services like 

Twitter or Tumblr) 

(table continues) 
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Internet Skill 
Factor Items 

Creative 

1. I know how to create something new from existing online images, 
music or video 

2. I know how to make basic changes to the content that others have 
produced 

3. I know how to design a website 
4. I know which different types of licenses apply to online content 
5. I would feel confident putting video content I have created online 
6. I know which apps/software are safe to download 
7. I am confident about writing a comment on a blog, website or forum 
8. I would feel confident writing and commenting online 

Note. *The Information Navigation skill are negatively worded items.  Adapted from van Deursen et al., 
2014. 

 

Internet Usage 

Drawing from Helsper’s (2012) corresponding fields model that hypothesized the 

extent of the relationship between a person’s digital and offline resources, van Deursen, 

Helsper, and Eynon (2016) conceptualized and operationalized internet usage with four 

fields of internet usage: economic, cultural, social, and personal.  The researchers 

created and validated the Adult Internet Uses Questionnaire with a goal to provide a 

definition for internet use with a wider conceptual framework but also related to real-

world outcomes.  The researchers explained the conceptualization of internet usage 

fields 

…draws on Bourdieu’s (1986) theorization of traditional inequalities in forms of 
capitals, but refers to van Dijk (2005) for its conception of resources. Each field 
contains a collection of interlinked resources; each of these resources is 
operationalisable through specific indicators in research and useful to evaluate 
the effectiveness of interventions in improving people’s lives in different ways. 
(van Deursen, Helsper, & Eynon, 2016, p. 12) 
 

However, for the purpose of the study, the cultural field was excluded to utilize all of the 
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other items from the long version of the scale for the other remaining internet usage 

fields.  For measuring internet usage, 27 items focused on frequency and the types of 

use relating to economic, social, and personal fields.  Each field had three usage types 

with three items per type.  Refer to Table 3 for the reliability scores of internet uses 

within each type within each internet usage field.  

Table 3 

Reliability Scores of Fields of Internet Usage and Uses 

Internet Usage Fields and Uses α M SD 

Economic Field 
Property .87 2.13 1.04 
Employment .83 1.55 0.92 
Education .93 1.27 0.69 

Social Field 
Personal networks .81 2.81 1.33 
Formal networks .76 1.82 0.98 
Political networks .83 1.83 0.78 

Personal Field 
Health & Lifestyle .83 1.69 0.91 
Self-actualization .79 1.80 0.95 
Leisure .68 2.88 1.29 

Note. Adapted from van Deursen et al. (2016, p. 12). 

 
All 27 items on the internet use subscale included a prompt that instructed 

respondents to indicate how often they took part in the stated activities online in the past 

year.  The internet usage survey items were rated by a 6-point Likert scale: Never (1), 

Less than once a month (2), Monthly (3), Weekly (4), Daily (5), or Several times per day 

(6).  An option to select ‘Don’t know’ also was provided for respondents.  For scoring, 

the researcher followed the instructions included in the DiSTO Measuring Types of 
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Internet Use: From Digital Skills to Tangible Outcomes project report; averages were 

calculated on those activities that were completed in the last month and responses of 

‘Don’t know’ to an item were recoded into a score of 1 or never (van Deursen, Helsper, 

& Eynon, 2016).  The economic field consisted of nine items for internet use relating to 

property, employment, and education.  The social field included nine items for 

measuring internet use related to personal networks, formal networks, and political 

networks.  The political network item ‘Look for information about an MP, local councilor, 

political party or candidate’ was changed to reflect appropriate terminology for U.S. 

public officials as the original instrument was produced and validated for a European 

setting.  Therefore, ‘Member of Congress’ was used instead of MP (Member of 

Parliament) and ‘local elected official’ was stated instead of local councilor.  Lastly, 12 

items were included for the personal field to measure internet use related to health and 

lifestyle, self-actualization, and leisure.  Refer to Table 4 for the internet use field and 

uses with individual items for each, which includes information on reliability scores 

provided by the original researchers.   

Table 4 

Internet Usage Fields and Reliability of Uses and Items 

Fields and Uses Items 
Economic Field 

Property  
(α =.87) 

Look for information on how to sell something you own 
Respond to people’s requests for information about a product or 
service you want to sell 
Put a product up for sale 

Employment 
(α =.83) 

Integrate tools or apps you have downloaded into the way you work 
Look for a different job online 
Talk to others online about job opportunities 

(table continues) 
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Fields and Uses Items 

Education 
(α =.93) 

Look for information about a course or course provider 
Check others' opinions about a course or place to study 
Download course materials 

Social Field 

Personal networks 
(α =.81) 

Comment on the updates friends or family put online 
Talk to family or friends who live further away 
Share pictures of you with your family or friends 

Formal networks 
(α =.76) 

Look for information (online or offline) on clubs or societies 
Interact with people who share your personal interests and hobbies 
Comment about a political or societal issue 

Political networks 
(α =.83) 

Look for information about national government services 
Ask a representative of a public institution for advice on public 
services 
Look for information about a MP, local councilor, political party or 
candidate* 

Personal Field 

Health & Lifestyle 
(α =.83) 

Talk to others about your lifestyle 
Look up information on how to improve your fitness 
Ask others about a training program 

Self-actualization 
(α =.79) 

Exchange information about events or concerts with others 
Look up information to understand problems or issues that interest you 
Consult others' opinions on problems or issues that interest you 

Leisure 
(α =.68) 

Play games 
Listen to music 
Watch videos/TV programs 

Note. Adapted from Measuring Types of Internet Use: From Digital Skills to Tangible Outcomes project 
report by van Deursen, Helsper, and Eynon (2016). *Wording was changed from MP to Member of 
Congress and local counselor to local elected official to reflect appropriate terminology for U.S. public 
officials. 
 

Data Collection 

For the first part of the study, focused on enrollment and academic performance, 

archival data were provided to the researcher by the participating institution.  Archival 

data were provided to the researcher on enrollments and academic performance of all 

courses from the fall and spring semester between 2012 and 2019.  Originally, the 
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provided dataset contained 239,347 records however, only 168,342 records were used 

after the file was cleaned.  The following records were deleted: any record that did not 

have a final grade, final grades that were dichotomous (pass or no pass; satisfactory or 

unsatisfactory; credit or no credit), class audits, and records that were considered in 

progress.  Datasets were created with Microsoft Excel and the SPSS statistical software 

in an effort to perform statistical tests such as mean comparisons.   

Data relating to the digital divide were collected with an online survey instrument 

which was distributed by the Office of Institutional Effectiveness.  During the fall 2019 

semester, the survey was distributed via email to the entire student population, 

undergraduate, graduate, and law students.  However, for the purpose of the study, only 

responses from students that had taken at least one online course at the institution and 

were 18 years of age and over were provided to the researcher and utilized for analysis.  

The Office of Institutional Effectiveness identified 680 students that fit the criteria for the 

study.  The survey was active for one month and participation reminders were sent via 

email throughout this time.  It was expected to take respondents approximately 15 

minutes to complete the survey.  There was a total of 78 responses with a response 

rate of 11.47%.  Since the second part of the study focused on exploring the 

relationship between the digital divide and academic performance gaps, separate 

datasets were created by matching and combining participants’ responses with their 

matched academic performance from online courses.  

Data Analysis 

The study was exploratory in nature and quantitative in that archival and survey 

data were utilized for analysis.  Archival data on enrollments and academic performance 
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were cleaned in Excel, recoded and analyzed in the statistical software package SPSS 

to determine descriptive statistics such as percentages and frequencies.  Survey data 

were collected through an online Qualtrics survey, cleaned and recoded in Excel and 

analyzed using SPSS software to determine the frequency distribution of responses and 

to explore the relationships among material access, digital motivation and attitudes, 

internet skills, internet usage and academic performance in online courses between 

Latino and White students.  Analysis specific to each research question is discussed 

further. 

Part 1 of the Study: Enrollment and Achievement in Online Courses 

• Research Question 1A: To what extent are Latino students enrolling in online 
courses compared to the enrollment in face-to-face courses? 

• Research Question 1B: To what extent are there differences between the 
Latino and White achievement gap for online courses and face-to-face 
courses? 

The abovementioned research questions centered on enrollment and 

achievement in online courses and were the focus of the first part of the study.  For 

Research Question 1A, descriptive statistics were used to analyze enrollment 

percentages of Latino and White students in online courses and face-to-face courses, 

thus replicating methods utilized by Angiello (2002).  To accomplish this, the statistical 

software SPSS was used to perform crosstabs of the data.  For Research Question 1B, 

the researcher replicated both methods used by Angiello (2002) and Kaupp (2012) for 

the analysis of academic performance in online courses compared to face-to-face 

courses.  Academic performance was conceptualized as final term grades. Online 

courses were identified by the instructional method or course section designator within 

the datasets.  For the first method (Angiello, 2002), academic performance data from 
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online and face-to-face courses for fall and spring semesters from 2012 to 2019 were 

aggregated into two groups: successful (grades of C or better for undergraduates and B 

or better for graduates) and unsuccessful (failures and withdrawals).  Descriptive 

statistics were used and percentages were calculated for Latino and White students in 

both online and face-to-face courses.   

The second method used for Research Question 1B replicated both Angiello’s 

(2002) and Kaupp’s (2012) quantitative analysis to evaluate the relationship of the 

dependent variable of academic performance and independent variables such as 

demographics and course format.  Academic performance was conceptualized as final 

term grades.  However, each letter grade was converted to a 4.0 scale (A= 4.0, B=3.0, 

C=2.0, D=1.0, F=0.0) with pluses and minuses being either one third above or below 

their respective grade for undergraduate students.  For graduate students, a letter grade 

of D was coded as 0.0 per the participating institution’s graduate catalog.  Per Kaupp’s 

2012 study, withdrawals were counted as 0.0 and averages of grades were created and 

grouped by Latino and White student for the two course formats.  Independent-samples 

t-tests were performed to compare mean differences of academic performance in online 

and face-to-face courses between Latino and White students.  The alpha level used for 

all t-tests were set to .05, a standard for setting the level of significance or Type I error 

(Salkind, 2011).  

Part 2 of the Study 

Part 2 of the study addressed research questions focused on exploring the 

relationship between the digital divide and academic performance in online courses for 

both Latino and White online students.  Analysis is broken into three areas: 1) digital 
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motivation, material access, and academic performance, 2) internet skills, internet 

usage, and academic performance, and 3) online students and the digital divide.  The 

researcher performed the appropriate statistical tests for each area, specific to each 

research questions.   

Although regression analyses was originally planned for addressing Research 

Questions 2A-3B, due to the survey sample size and nature of the research questions, 

the researcher conducted bivariate correlation comparisons to compare the relationship 

between the levels of the digital divide (digital motivation, material access, internet 

skills, and internet usage) and academic performance in online courses across ethnicity.  

Rather than conducting a regression and creating a prediction model, the bivariate 

correlation comparison does in fact compare the associations of the two ethnic groups 

rather than the ethnicity variable being included in the regression variate.  The levels of 

the digital divide were operationalized by two to four factors per level.  For analysis of 

online students and the digital divide, MANOVAs and ANOVAs were performed to 

conduct mean comparisons of survey responses.  Lastly, analysis provided insight on 

whether or not the relationships are different across ethnic groups, supporting the 

relational view of digital divide inequalities featured in van Dijk’s resources and 

appropriation theory (2005; 2010; 2020). 

Digital Motivation, Material Access, and Academic Performance 

• Research Question 2A: What is the relationship between digital motivation 
and academic performance in online courses for Latino online students 
compared to the relationship between digital motivation and academic 
performance in online courses for White online students? 

• Research Question 2B: What is the relationship between access and 
academic performance in online courses for Latino online students compared 
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to the relationship between access and academic performance in online 
courses for White online students? 

The abovementioned research questions centered on digital motivation and 

material access and the relationship between academic performance in online courses 

compared across Latino and White online students.  For Research Question 2A, 

bivariate correlation comparisons between digital motivation (individual motivations and 

attitudes) and academic performance were conducted across ethnicity.  For Research 

Question 2B, bivariate correlation comparisons between material access (age of first 

internet use, device diversity, and diversity of location of internet use) and academic 

performance were conducted across ethnicity.  Prior to analysis, the ethnicity variable 

was dummy coded (0=White, 1=Latino) and the data in SPSS were split by cases using 

the ethnicity variable for grouping.  The dependent variable, academic performance was 

operationalized as cumulative GPA in online courses.  Moreover, Fisher’s z-

transformation was used to standardize the correlation coefficients for comparison. 

Internet Skills, Internet Usage, and Academic Performance 

• Research Question 3A: What is the relationship between internet skills and 
academic performance in online courses for Latino online students compared 
to the relationship between internet skills and academic performance in online 
courses for White online students? 

• Research Question 3B: What is the relationship between internet usage and 
academic performance in online courses for Latino online students compared 
to the relationship between internet usage and academic performance in 
online courses for White online students? 

The abovementioned research questions centered on internet skills and internet 

usage and the relationship between academic performance in online courses.  For 

Research Question 3A, bivariate correlation comparisons between internet skills 

(operational, information navigation, social, and creative) and academic performance 
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were conducted across ethnicity.  For Research Question 3B, bivariate correlation 

comparisons between internet usage (economic, social, and personal fields) and 

academic performance were conducted across ethnicity.  However, each internet usage 

field has three types of internet use, therefore bivariate correlation comparisons were 

conducted for each type rather than a composite variable representing the field.  Prior to 

analysis, the ethnicity variable was dummy coded (0=White, 1=Latino) and the data in 

SPSS were split by cases using the ethnicity variable for grouping.  The dependent 

variable, academic performance was operationalized as cumulative GPA in online 

courses.  Moreover, Fisher’s z-transformation was used to standardize the correlation 

coefficients for comparison. 

Online Students and the Digital Divide 

• Research Question 4A: To what extent are there statistically significant 
differences in digital motivation among online students as a function of 
ethnicity, gender, school, student classification, and whether students actively 
used a Learning Management System in their previous educational setting or 
not? 

• Research Question 4B: To what extent are there statistically significant 
differences in internet skills among online students as a function of ethnicity, 
gender, school, student classification, and whether students actively used a 
Learning Management System in their previous educational setting or not? 

• Research Question 4C: To what extent are there statistically significant 
differences in internet usage among online students as a function of ethnicity, 
gender, school, student classification, and whether students actively used a 
Learning Management System in their previous educational setting or not? 

The abovementioned research questions centered on the first and second levels of 

the digital divide and differences among online students.  For each research question, 

an analyses of the relationship between the independent variables (ethnicity, gender, 

school, student classification, and whether students actively used a Learning 
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Management System in their previous educational setting or not) and the dependent 

variables (digital motivation, internet skills, and internet usage) were conducted using 

one-way multivariate analysis of variance (MANOVA) statistical tests.  A MANOVA is 

defined as a “family of tests that extend the basic analysis of variance (ANOVA) to 

situations in which more than one outcome variable has been measured” (Field, 2009, 

p. 790).  Rather than conducting multiple ANOVAs to compare mean differences of 

each dependent variable for a research question and increasing the chance of Type I 

error (Field, 2009), the researcher decided to use MANOVAs instead.  Moreover, each 

research question had an overall dependent variable that was broken out by two or 

more variables using their own scales.  For example, digital motivation was 

operationalized by individual motivations and attitudes; internet skills was 

operationalized by operational, information navigation, social and creative; and internet 

usage was operationalized by fields of use such as economic, social, and personal.  

Composite variables were created for each individual dependent variable by averaging 

the scores of items across each particular scale.   

Summary 

As described in Chapter 1, the purpose of this study was to explore the 

relationship between the first and second levels of the digital divide and achievement 

gaps in online education.  The first level of the digital divide consists of motivation and 

access and the second level of the digital divide includes internet skills and internet 

usage (van Dijk, 2005; 2020; van Deursen, Helsper, & Eynon, 2014; 2016; van Deursen 

& Solis Andrade, 2018).  Chapter 3 described the methods and procedures that were 

utilized, particularly the research design, research questions, and sample population.  
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Additionally, the chapter outlined the instrumentation, reliability and validity scores from 

previous research studies, and the process of data collection.  Lastly, an overview of the 

data analysis portion was provided.  The next chapter outlines the research findings per 

research question. 
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RESEARCH FINDINGS 

Introduction 

The purpose of the study was to explore the relationship between the first and 

second levels of the digital divide and academic performance between Latino and White 

online students in an effort to improve an understanding of the initial levels of digital 

divide.  The first level of the digital divide consists of material access and digital 

motivation.  The second level of the digital divide consists of internet skills and internet 

usage.  Chapter 4 is organized in three main sections corresponding to the first and 

second part of the study and a summary.  Sample descriptions are provided in each 

section.  Part 1 of the study focused on the analysis of archival data on enrollments and 

academic performance of online courses compared to traditional courses.  Part 2 of the 

study focused on the first and second levels of the digital divide and exploring any 

relationships between academic performance in online courses and the differences 

between Latino and White online students.  Descriptive statistics for the scales used in 

the survey are also presented in the Part 2 section.  The instrument utilized for the 

second part of the study can be found in Appendix F.  Lastly, an alpha level of .05 was 

used for all statistical tests. 

Part 1 of the Study 

Enrollment and Achievement in Online Courses 

The researcher was provided data from fall and spring semester between 2012 

and 2019 containing 239,347 records, however only 168,342 records were utilized after 

data cleanup.  Each record represented an enrollment in a course and therefore did not 

CHAPTER 4
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represent individual headcount.  The records were 67.4% Latino, 54.9% female, 91.3% 

undergraduate courses, 47.6% humanities courses, and 97.5% face-to-face courses 

(see Table 5 for additional information on other groups).  Additionally, descriptive 

statistics from the reliability analysis for each scale from the study’s sample are 

presented in Appendix E. 

Table 5 

Demographics of Archival Data on Enrollments and Academic Performance Records 

  n % 

Ethnicity 
Latino 113,384 67.4 
White 27,641 16.4 
All Other 27,317 16.2 

Gender 
Female 92,367 54.9 
Male 75,971 45.1 

Course Level 
Undergraduate 153,693 91.3 
Graduate 14,649 8.7 

School 

Humanities 80,129 47.6 
Business 34,781 20.7 
Science, Engineering, & Technology 53,064 31.5 
Not degree seeking 368 .2 

Course Format 
Face-to-face 164,136 97.5 
Online 4,206 2.5 

Note. N = 168,342 
 

Research Question 1A: To what extent are Latino students enrolling in online courses 
compared to the enrollment in face-to-face courses? 

 
For analysis of Research Question 1A, descriptive statistics were performed 

using crosstabs in SPSS.  By aggregating enrollment data from fall and spring 

semesters between 2012 and 2019, percentages were calculated between all online 

and face-to-face courses compared across ethnicities.  Over the 14-semester period, 
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Latinos represented 67.7% of face-to-face enrollments and only 53.2% of enrollments in 

online courses.  For White students, face-to-face enrollments were 16.1% and 27.1% 

for online courses.  Latino students were the only group that had smaller percentages in 

online courses compared to their face-to-face enrollments.  See Table 6 for data on 

enrollments across ethnicities by course format.  However, there was growth for Latino 

enrollments in online courses over time with only 22.6% of online enrollments being 

Latino in fall 2012 to 61.4% in fall 2018 (see Appendix D, Table D.1 for an expanded 

view by semesters).   

Table 6 

Semester Enrollments by Race for All Online and Face-to-Face Courses 

Course 
Format 

Latino White All Other 
Total 

Number % Number % Number % 

Online 2237 53.2 1141 27.1 828 19.7 4206 

Face-to-face 111147 67.7 26500 16.1 26489 16.1 164136 

Note. N = 168,342 enrollment records for all courses from fall and spring semester from 2012-2019 
 

Although the researcher replicated methods utilized by Angiello (2002), Angiello’s 

research centered on differences of enrollments and academic performance in online 

courses at the community college level.  However, the participating institution is a 4-

year university and offers graduate education therefore, the researcher separated the 

aggregated data by undergraduate and graduate enrollments.  When enrollment data 

were analyzed for undergraduate enrollments only, Latino undergraduate students were 

70.7% of face-to-face enrollments and 66.1% of online enrollments.  For White 

undergraduate students, face-to-face enrollments were 15.3% and 18.9% for online 

courses.  Latino undergraduate students were the only group that had smaller 
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percentages in online courses compared to their face-to-face enrollments.  See Table 7 

for data on undergraduate enrollments across ethnicities by course format.  Important to 

note, there was decline for Latino undergraduate enrollments in online courses over 

time with 86.7% of online enrollments being Latino in fall 2012 to 66.7% in fall 2018 (see 

Appendix D, Table D.2 for an expanded view by semesters). 

Table 7 
 
Semester Enrollments by Race for Undergraduate Online and Face-to-Face Courses 

 

Course 
Format 

Latino White All Other 
Total 

Number % Number % Number % 

Online 1821 66.1 520 18.9 412 15.0 2753 

Face-to-face 106655 70.7 23096 15.3 21189 14.0 150940 

Note. N = 153,693 enrollment records for undergraduate courses from fall and spring semester from 
2012-2019 

 

There were noticeable differences at the graduate level.  When enrollment was 

analyzed for graduate enrollments only, Latino graduate students were 34% of face-to-

face enrollments and 28.6% of online enrollments.  However, for White graduate 

students, face-to-face enrollments were 25.8% and 42.7% for online courses.  The only 

group of graduate students that had a larger percentage of enrollments in online 

courses compared to their face-to-face enrollments were white graduate students.  See 

Table 8 for data on graduate enrollments across ethnicities by course format.  Lastly, 

there was growth for Latino graduate enrollments in online courses over time with 

17.1% of online enrollments being Latino in fall 2012 to 38% in fall 2018 (see Appendix 

D, Table D.3 for an expanded view by semesters).   
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Table 8 

Semester Enrollments by Race for Graduate Online and Face-to-Face Courses 

Course 
Format 

Latino White All Other 
Total 

Number % Number % Number % 

Online 416 28.6 621 42.7 416 28.6 1453 

Face-to-face 4492 34.0 3404 25.8 5300 40.2 13196 

Note. N = 14,649 enrollment records for graduate courses from fall and spring semester from 2012-2019 
 

Research Question 1B: To what extent are there differences between the Latino and 
White achievement gap for online courses and face-to-face courses? 

 
For Research Question 1B, the researcher replicated methods used by Angiello 

(2002) and Kaupp (2012) for the analysis of academic performance in online courses 

compared to face-to-face courses.  Academic performance was conceptualized as final 

term grades.  For the first method (Angiello, 2002), academic performance data from 

online and face-to-face courses for fall and spring semesters from 2012 to 2019 were 

aggregated into two groups: successful (grades of C or better for undergraduates and B 

or better for graduates) and unsuccessful (failures and withdrawals).  Descriptive 

statistics were used and percentages were calculated for Latino and White students in 

both online and face-to-face courses using the crosstabs feature in SPSS.   

The biggest difference of success rates between face-to-face and online courses 

across ethnicities was among Latinos, with Latino students being 3.4% less successful 

in online courses compared to White students only being 0.1% less successful in online 

courses.  For face-to-face courses, 87.6% of Latinos were successful compared to 

89.6% of White students.  For online courses, Latino students were only 84.2% 

successful compared to 89.5% of White students.  Lastly, the difference of success 
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rates between White and Latino students was larger in online courses with 5.3% 

compared to 2.0% for face-to-face courses.  All other ethnicities were aggregated into 

the category of ‘All Others’ and percentages were also included although the scope of 

this study focused on the Latino-White achievement gap (see Table 9).  

Table 9 

Percentages of All Students who were Successful for Courses 

 Face-to-face Online Face-to-face – 
Online Difference 

White 89.6 89.5 0.1 

Latino 87.6 84.2 3.4 

All Others 87.8 86.6 1.2 

White - Latino Difference 2.0 5.3  

Note. N = 168,342 academic performance records for all courses from fall and spring semester from 
2012-2019 

 
As previously mentioned, although the method for analysis utilized in previous 

research centered on differences of academic performance in online courses at the 

community college level, the researcher separated the aggregated data by 

undergraduate and graduate academic performance due to the participating institution’s 

status of a 4-year university with graduate programs.   

For undergraduate students, the biggest difference of success rates between 

face-to-face and online courses across ethnicities was also among Latinos, with Latino 

undergraduate students being 2.6% less successful in online courses compared to 

White undergraduate students only being 2.3% less successful in online courses.  For 

face-to-face courses, 87.4% of Latino undergraduate students were successful 

compared to 89% of White undergraduate students.  For online courses, Latino 
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undergraduate students were only 84.7% successful compared to 86.7% of White 

undergraduate students.  Lastly, the difference of success rates between White and 

Latino undergraduate students was slightly larger in online courses with 2% compared 

to 1.7% for face-to-face courses.  All other ethnicities were aggregated into the category 

of ‘All Others’ and percentages were also included although the scope of this study 

focused on the Latino-White achievement gap (see Table 10). 

Table 10 

Percentages of Undergraduate Students who were Successful for Courses 

 Face-to-face Online Face-to-face – 
Online Difference 

White 89.0 86.7 2.3 

Latino 87.4 84.7 2.6 

All Others 86.8 86.7 0.2 

White - Latino Difference 1.7 2.0  

Note. N = 153,693 enrollment records for undergraduate courses from fall and spring semester from 
2012-2019 

 
For graduate students, the biggest difference of success rates between face-to-

face and online courses across ethnicities was seen among Latinos, with Latino 

graduate students being 10.7% less successful in online courses compared to White 

graduate students only being 1.9% less successful in online courses.  This was the 

biggest gap noted, however all other ethnicities also had a larger percentage difference 

compared to White students with 5.1% less successful in online courses.  For face-to-

face courses, 92.5% of Latinos were successful compared to 93.7% of White graduate 

students.  However, for online courses Latino graduate students did have the lowest 

success rate and were only 81.7% successful compared to 91.8% of White students.  
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Lastly, the difference of success rates between White and Latino graduate students was 

larger in online courses with 10.1% compared to 1.2% for face-to-face courses.  All 

other ethnicities were aggregated into the category of ‘All Others’ and percentages were 

also included although the scope of this study focused on the Latino-White achievement 

gap (see Table 11). 

Table 11 

Percentages of Graduate Students who were Successful for Courses 

 Face-to-face Online Face-to-face – 
Online Difference 

White 93.7 91.8 1.9 

Latino 92.5 81.7 10.7 

All Others 91.7 86.6 5.1 

White - Latino Difference 1.2 10.1  

Note. N = 14,649 enrollment records for graduate courses from fall and spring semester from 2012-2019 

 
The second method used for Research Question 1B replicated both Angiello’s 

(2002) and Kaupp’s (2012) quantitative analysis to evaluate the relationship of the 

dependent variable of academic performance and independent variable of ethnicity for 

both online and face-to-face courses.  Academic performance was conceptualized as 

final term grades.  Each letter grade was converted to a 4.0 scale (A= 4.0, B=3.0, 

C=2.0, D=1.0, F=0.0) with pluses and minuses being either one third above or below 

their respective grade for undergraduate students.  For graduate students, a letter grade 

of D was coded as 0.0 per the participating institution’s graduate catalog.  Withdrawals 

were counted as 0.0, following Kaupp’s (2012) research design.  Lastly, averages of 

grades were created and grouped by Latino and White students for the two course 

formats.   
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For analysis on academic performance in online courses, an independent-

samples t-test was conducted to compare the mean of GPA in online courses for Latino 

and White students.  Levene’s test for equality of variances was found to be violated, 

F(3376) = 59.40, p < .001.  Due to this violated assumption, a t statistic not assuming 

homogeneity of variance was computed and degrees of freedom were adjusted.  There 

was a statistically significant difference in the GPA of online courses for Latino (M = 

2.96, SD = 1.32) and White (M = 3.29, SD = 1.16) students; t(2570.32)= 7.48, p < .001.  

For analysis on academic performance in face-to-face courses, an independent-

samples t-test was conducted to compare GPA of face-to-face courses in Latino and 

White students.  Levene’s test for equality of variances was found to be violated, 

F(137645) = 64.08, p < .001.  Due to this violated assumption, a t statistic not assuming 

homogeneity of variance was computed and degrees of freedom were adjusted.  There 

was a statistically significant difference in the GPA of face-to-face courses for Latino (M 

= 2.95, SD = 1.19) and White (M = 3.14, SD = 1.16) students; t(40876.30)= 23.9, p < 

.001.  Figure 3 is a visual representation in the form of a bar chart depicting the mean 

differences of GPA by ethnicity in both online and face-to-face courses.   

 
Figure 3. GPA means in online and face-to-face courses. 
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As mentioned previously, because the participating institution was a 4-year 

university with graduate programs, the researcher disaggregated the data by 

undergraduate and graduate students to conduct mean comparisons of academic 

performance of Latino and White students in both online and face-to-face courses.  For 

analysis on academic performance of undergraduate students in online courses, an 

independent-samples t-test was conducted to compare the mean of GPA in online 

courses for Latino and White undergraduate students.  Levene’s test for equality of 

variances was not violated.  There was a statistically significant difference in the GPA of 

online courses for Latino (M = 2.94, SD = 1.30) and White (M = 3.09, SD = 1.27) 

undergraduate students; t(2339)= 2.42, p = .016.  For analysis on academic 

performance of undergraduate students in face-to-face courses, an independent-

samples t-test was conducted to compare the mean of GPA in face-to-face courses for 

Latino and White undergraduate students.  Levene’s test for equality of variances was 

found to be violated, F(129749) = 23.33, p < .001.  Due to this violated assumption, a t 

statistic not assuming homogeneity of variance was computed and degrees of freedom 

were adjusted.  There was a statistically significant difference in the GPA of face-to-face 

courses for Latino (M = 2.92, SD = 1.20) and White (M = 3.07, SD = 1.18) 

undergraduate students; t(34182.24)= 17.10, p < .001.  Figure 4 is a visual 

representation in the form of a bar chart depicting the mean differences of GPA by 

ethnicity in both online and face-to-face undergraduate courses.   
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Figure 4. GPA means in undergraduate online and face-to-face courses. 
 

At the graduate level, an independent-samples t-test was conducted to compare 

the mean of GPA in online courses for Latino and White graduate students.  Levene’s 

test for equality of variances was found to be violated, F(1035) = 66.92, p < .001.  Due 

to this violated assumption, a t statistic not assuming homogeneity of variance was 

computed and degrees of freedom were adjusted.  There was a statistically significant 

difference in the GPA of online courses for Latino (M = 3.06, SD = 1.42) and White (M = 

3.46, SD = 1.04) graduate students; t(705.45)= 4.87, p < .001.  For analysis on 

academic performance of graduate students in face-to-face courses, an independent-

samples t-test was conducted to compare the mean of GPA in face-to-face courses for 

Latino and White graduate students.  Levene’s test for equality of variances was found 

to be violated, F(7894) = 17.17, p < .001.  Due to this violated assumption, a t statistic 

not assuming homogeneity of variance was computed and degrees of freedom were 

adjusted.  There was a statistically significant difference in the GPA of face-to-face 

courses for Latino (M = 3.50, SD = .99) and White (M = 3.60, SD = .93) graduate 

students; t(7545.30)= 4.49, p < .001.  Figure 5 is a visual representation in the form of a 

bar chart depicting the mean differences of GPA by ethnicity in both online and face-to-
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face graduate courses.   

 
Figure 5. GPA means in graduate online and face-to-face courses. 
 

Part 2 of the Study 

Participants were from a private, predominantly Latino university in the 

Southwest and included both undergraduate and graduate students who have taken at 

least one online course at the institution.  There was a total of 78 respondents 

(response rate of 11.47%) with 60.3% Latino, 66.7 % female, 71.8% undergraduate 

students, and 52.6% belonging to the school of humanities.  Additionally, 44.9% of 

respondents reporting working part-time and 65.5% stated that they did not use a 

learning management system in high school.  Table 12 includes frequencies of all 

groups.  

Table 12 

Demographics of Survey Respondents 

Variables n % 

Ethnicity 
Latino 47 60.3 
White 21 26.9 
All Other 10 12.9 

(table continutes) 



91 

Variables n % 

Gender 
Female 52 66.7 
Male 26 33.3 

Program Level 
Undergraduate 56 71.8 
Graduate 9 11.5 
Law 13 16.7 

School 

Humanities 41 52.6 
Business 11 14.1 
Science, Engineering, & Technology 13 16.7 
Law 13 16.7 

Employment 
Status 

Part Time (8 – 29 hours/week) 35 44.9 
Full Time (at least 30 hours/week) 28 35.9 
Unemployed 15 19.2 

LMS Use in 
High School 

No 51 65.5 
Yes 26 33.3 

Note.  N = 78 

 

Digital Motivation, Material Access, and Academic Performance 

Research Question 2A: What is the relationship between digital motivation and 
academic performance in online courses for Latino online students compared to the 
relationship between digital motivation and academic performance in online courses for 
White online students? 

 
To address Research Question 2A, bivariate correlation comparisons between 

digital motivation (individual motivations and attitudes) and academic performance were 

conducted across ethnicity.  Prior to analysis, ethnicity was dummy coded (0=White, 

1=Latino) and the data in SPSS were split by cases using the ethnicity variable for 

group comparisons.  Additionally, academic performance was operationalized as 

cumulative GPA in online courses.  First, the following variables were included in the 

bivariate correlation: individual motivations, attitudes, and GPA.  Next, Fisher’s z-

transformation was used to standardize the correlation coefficients of digital motivation 
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variables and GPA to conduct relationship comparisons between Latino and White 

online students.  Table 13 includes the correlation coefficients of digital motivation 

variables and GPA for both Latino and White online students. 

Table 13 
 
Correlation Coefficients of Digital Motivation and GPA for White and Latino Online 
Students 

 
Ethnicity Variables 1 2 3 M SD 

White 
GPA -   3.31 .98 
Individual Motivations .483* -  4.20 .78 
Attitudes .505* .748* - 3.94 .76 

Latino 
GPA -   3.08 .98 
Individual Motivations .204 -  4.36 .89 
Attitudes .234 .351* - 4.18 .77 

Notes. White n = 21. Latino n = 47. *p < .05. 
 

Individual Motivations 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were 0.53 and 0.21.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of 1.12.  The factor of individual motivations was significantly 

correlated with GPA for White online students, r (18) = .483, p = .031, but not for Latino 

online students, r (44) = .204, p = .173.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = 1.12, p = .26.  

Attitudes toward Technology 

Correlation coefficients for both groups were transformed to z-scores using 
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Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were 0.56 and 0.24.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of 1.10.  Attitudes was significantly correlated with GPA for White 

online students, r (18) = .505, p = .023, but not for Latino online students, r (43) = .234, 

p = .122.  Using a two-tailed test, the difference between the correlations was not 

statistically significant, z = 1.10, p = .27.  

However, there was a significant positive correlation between attitudes and 

individual motivations for both White online students, r (18) = .748, p < .000, and Latino 

online students, r (45) = .351, p = .018.  The significant correlations between attitudes 

and individual motivations are considered strong for White online students and weak for 

Latino online students (Salkind, 2011).  

Research Question 2B: What is the relationship between access and academic 
performance in online courses for Latino online students compared to the relationship 
between access and academic performance in online courses for White online 
students? 

 
To address Research Question 2B, bivariate correlation comparisons between 

material access (age of first internet use, device diversity, and diversity of location of 

internet use) and academic performance were conducted across ethnicity.  Prior to 

analysis, the ethnicity variable was dummy coded (0=White, 1=Latino) and the data in 

SPSS were split by cases using the ethnicity variable for grouping.  Additionally, 

academic performance was operationalized as cumulative GPA in online courses.  First, 

the following variables were included in the bivariate correlation: age of first internet 

use, device diversity, diversity of location of internet use, and GPA.  Next, Fisher’s z-

transformation was used to standardize the correlation coefficients of material access 
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variables and GPA to conduct relationship comparisons between Latino and White 

online students.  Table 14 includes the correlation coefficients of material variables and 

GPA for both Latino and White online students. 

Table 14 
 
Correlation Coefficients of Material Access and GPA for White and Latino Online 
Students 

 
Ethnicity Variables 1 2 3 4 M SD 

White 

GPA -    3.31 .98 
Age of First Internet 
Use -.001 -   14.62 10.02 

Diversity of Devices .141 .001 -  5.52 1.12 
Diversity of Internet 
Use .001 -.322 .017 - 4.33 .86 

Latino 

GPA -    3.08 .98 
Age of First Internet 
Use -.113 -   10.70 5.16 

Diversity of Devices -.062 -.006 -  5.26 1.13 
Diversity of Internet 
Use .195 -.105 .344* - 4.26 1.11 

Notes. White n = 21. Latino n = 47. *p < .05. 
 

Age of First Internet Use 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.001 and -

0.113.  Based on the difference between these two values and the variance of the 

difference resulted in a z-score of 0.40.  Age of first Internet use was not significantly 

correlated with GPA for White online students, r (19) = -.001, p = .997, nor for Latino 

online students, r (44) = -.113, p = .453.  Using a two-tailed test, the difference between 
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the correlations was not statistically significant, z = .40, p = .69.  

Device Diversity 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were 0.14 and -0.06.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of .73.  Device diversity was not significantly correlated with GPA 

for White online students, r (19) = .141, p = .543, nor for Latino online students, r (45) = 

.234, p = .679.  Using a two-tailed test, the difference between the correlations was not 

statistically significant, z = .73, p = .47.  

Diversity of Location of Internet Use 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were 0.001 and 0.20.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.70.  Diversity of location of internet use was not significantly 

correlated with GPA for White online students, r (19) = .001, p = .998, nor for Latino 

online students, r (45) = .195, p = .188.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = 1.10, p = .48.  However, there was a 

significant positive correlation between diversity of location of internet usage and device 

diversity for Latino online students, r (45) = .344, p = .018.  Nevertheless, the significant 

correlation is considered weak (Salkind, 2011).  
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Internet Skills, Internet Usage, and Academic Performance 

Research Question 3A: What is the relationship between internet skills and academic 
performance in online courses for Latino online students compared to the relationship 
between internet skills and academic performance in online courses for White online 
students? 

 
To address Research Question 3A, bivariate correlation comparisons between 

internet skills (operational, information navigation, social, and creative) and academic 

performance were conducted across ethnicity.  Prior to analysis, the ethnicity variable 

was dummy coded (0=White, 1=Latino) and the data in SPSS were split by cases using 

the ethnicity variable for grouping.  Additionally, academic performance was 

operationalized as cumulative GPA in online courses.  First, the following variables were 

included in the bivariate correlation: operational, information navigation, social, creative, 

and GPA.  Next, Fisher’s z-transformation was used to standardize the correlation 

coefficients of the internet skills variables and GPA to conduct relationship comparisons 

between Latino and White online students.  Table 15 includes the correlation 

coefficients of internet skills variables and GPA for both Latino and White online 

students. 

Table 15 

Correlation Coefficients of Internet Skills and GPA for White and Latino Online Students 

Ethnicity Variables 1 2 3 4 5 M SD 

White 

GPA -     3.31 .98 
Operational -.260 -    4.84 .38 
Information 
Navigation -.430 .729** -   4.25 .77 

Social -.200 .638** .632** -  4.70 .43 
Creative -.425 .249 .337 .359 - 3.45 .81 

(table continues) 
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Ethnicity Variables 1 2 3 4 5 M SD 

Latino 

GPA -     3.08 .98 
Operational -.176 -    4.76 .42 
Information 
Navigation .108 .137 -   3.76 1.05 

Social .084 -.055 .148 -  4.70 .65 
Creative -.078 .220 -.004 .285 - 3.49 1.13 

Notes. White n = 20. Latino, n = 45. *p < .05. **p < .01. 
 

Operational 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.27 and -0.18; 

the variance of the difference resulted in a z-score of -0.30.  The factor of operational 

internet skills was not significantly correlated with GPA for White online students, r (18) 

= -.260, p = .27, nor for Latino online students, r (40) = -.176, p = .27.  Using a two-

tailed test, the difference between the correlations was not statistically significant, z = -

0.30, p = .76. However, there was a significant positive correlation between operational 

and information navigation internet skills, r (18) = .729, p < .000, and operational and 

social internet skills, r (18) = .638, p = .002, for White online students.  Both significant 

correlations are considered strong relationships (Salkind, 2011).  

Information Navigation 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.46 and 0.11.  

Based on the difference between these two values and the variance of the difference 
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resulted in a z-score of -1.96.  Information navigation internet skills was not significantly 

correlated with GPA for White online students, r (18) = -.430, p = .058, nor for Latino 

online students, r (40) = .108, p = .496.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -1.9, p = .05. However, there was a 

significant positive correlation between information navigation internet and social skills 

only for White online students, r (18) = .632, p = .003.  The significant correlation is 

considered a strong relationship (Salkind, 2011).  

Social 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.20 and 0.08.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.98.  The factor of social internet skills was not significantly 

correlated with GPA for White online students, r (18) = -.200, p = .397, nor for Latino 

online students, r (38) = .084, p = .606.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -0.98, p = .33.  

Creative 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.45 and -0.08.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -1.28.  The factor of creative internet skills was not significantly 

correlated with GPA for White online students, r (18) = -.425, p = .062, nor for Latino 
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online students, r (37) = -.078, p = .636.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -1.28, p = .20.  

Research Question 3B: What is the relationship between internet usage and academic 
performance in online courses for Latino online students compared to the relationship 
between internet usage and academic performance in online courses for White online 
students? 

 
To address Research Question 3B, bivariate correlation comparisons between 

internet usage (economic, social, and personal fields) and academic performance were 

conducted across ethnicity.  Prior to analysis, the ethnicity variable was dummy coded 

(0=White, 1=Latino) and the data in SPSS were split by cases using the ethnicity 

variable for grouping.  Additionally, academic performance was operationalized as 

cumulative GPA in online courses.  Each internet usage field has three types of internet 

use, therefore bivariate correlations and correlation comparisons were conducted per 

internet usage field.  For economic internet usage, the following variables were included 

in the bivariate correlation: property, employment, education, and GPA.  Table 16 

includes the correlation coefficients of economic internet usage variables and GPA for 

both Latino and White online students.   

Table 16 
 
Correlation Coefficients of Economic Internet Usage and GPA for White and Latino 
Online Students 

 
Ethnicity Variables 1 2 3 4 M SD 

White 

GPA -    3.31 .98 
Property -.289 -   1.90 1.00 
Employment -.210 .369 -  2.80 1.23 
Education -.274 .255 .606* - 3.31 1.10 

 GPA -    3.08 .98 
(table continues) 
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Ethnicity Variables 1 2 3 4 M SD 

Latino 
Property -.086 -   2.41 1.52 
Employment .037 .795* -  3.23 1.37 
Education -.007 .577* .622* - 3.34 1.10 

Notes. White n = 20. Latino, n = 37. *p < .01. 
 
For social internet usage, the following variables were included in the bivariate 

correlation: personal networks, formal networks, political networks, and GPA.  Table 17 

includes the correlation coefficients of economic internet usage variables and GPA for 

both Latino and White online students.   

Table 17 
 
Correlation Coefficients of Social Internet Usage and GPA for White and Latino Online 
Students 

 
Ethnicity Variables 1 2 3 4 M SD 

White 

GPA -    3.31 .98 
Personal Networks -.017 -   3.57 1.41 
Formal Networks -.025 .594* -  2.52 .98 
Political Networks -.106 .091 .439 - 2.25 1.24 

Latino 

GPA -    3.08 .98 
Personal Networks .082 -   4.02 1.09 
Formal Networks .033 .545* -  3.44 1.42 
Political Networks .005 .454* .709* - 2.51 1.255 

Notes. White n = 20. Latino, n = 37. *p < .01. 
 
For personal internet usage, the following variables were included in the bivariate 

correlation: health and lifestyle, self-actualization, leisure, and GPA.  Table 18 includes 

the correlation coefficients of economic internet usage variables and GPA for both 

Latino and White online students.   
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Table 18 
 
Correlation Coefficients of Personal Internet Usage and GPA for White and Latino 
Online Students 

 
Ethnicity Variables 1 2 3 4 M SD 

White 

GPA -    3.31 .98 
Health & Lifestyle .047 -   2.63 .82 
Self-actualization -.314 .666** -  3.32 .77 
Leisure -.132 .703** .490* - 3.98 1.04 

Latino 

GPA -    3.08 .98 
Health & Lifestyle .039 -   3.29 1.43 
Self-actualization .008 .815** -  3.59 1.19 
Leisure -.135 .369* .347* - 4.31 .87 

Notes. White n = 20. Latino n = 37. *p < .05. **p < .01. 
 
Lastly, Fisher’s z-transformation was used to standardize the correlation 

coefficients of the internet usage fields’ variables and GPA to conduct relationship 

comparisons between Latino and White online students.   

Economic Field – Property  

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.30 and -0.08.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.71.  Property internet usage was not significantly correlated 

with GPA for White online students, r (18) = -.289, p = .216, nor for Latino online 

students, r (35) = -.086, p = .612.  Using a two-tailed test, the difference between the 

correlations was not statistically significant, z = -0.71, p = .48.  

However, there was a significant positive correlation between property internet 
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usage and employment internet usage, r (35) = .795, p < .000, and for property internet 

usage and education internet usage, r (35) = .577, p < .000, for Latino online students.  

The correlation between property and employment is considered a strong relationship 

and the correlation between property and education is moderate (Salkind, 2011).  

Economic Field – Employment  

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.21 and 0.04.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.84.  Employment internet usage was not significantly 

correlated with GPA for White online students, r (18) = -.210, p = .375, nor for Latino 

online students, r (35) = .037, p = .828.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -0.84, p = .40.   

However, there was a significant positive correlation between employment 

internet usage and education internet usage for both White online students, r (18) = 

.606, p = .005, and for Latino online students, r (34) = .622, p < .000.  Both correlations 

are considered moderate relationships (Salkind, 2011).   

Economic Field – Education  

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.28 and -

0.007.  Based on the difference between these two values and the variance of the 

difference resulted in a z-score of -0.92.  Education internet usage was not significantly 
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correlated with GPA for White online students, r (18) = -.274, p = .242, nor for Latino 

online students, r (34) = -.007, p = .967.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -0.92, p = .36.  

Social Field – Personal Networks 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.02 and 0.08.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.33.  Personal networks internet usage was not significantly 

correlated with GPA for White online students, r (18) = -.017, p = .942, nor for Latino 

online students, r (35) = .082, p = .631.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = -0.33, p = .74.  

However, there was a significant positive correlation between personal networks 

internet usage and formal networks internet usage for both White online students, r (18) 

= .594, p = .006, and for Latino online students, r (35) = .545, p < .000.  Both 

correlations are considered moderate relationships (Salkind, 2011).  Additionally, there 

was a significant positive correlation between personal networks internet usage and 

political networks internet usage for Latino online students, r (35) = .454, p = .005.  The 

relationship is considered moderate (Salkind, 2011).  

Social Field – Formal Networks 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.03 and 0.03.  
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Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.20.  Social – formal networks internet usage was not 

significantly correlated with GPA for White online students, r (18) = -.025, p = .915, nor 

for Latino online students, r (35) = .033, p = .845.  Using a two-tailed test, the difference 

between the correlations was not statistically significant, z = -0.20, p = .84.  

However, there was a significant positive correlation between formal networks 

internet usage and political networks internet usage for Latino online students, r (35) = 

.709, p < .000.  The relationship is considered strong (Salkind, 2011).  

Social Field – Political Networks 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.11 and 0.01.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -0.38.  The factor of social – political networks internet usage 

was not significantly correlated with GPA for White online students, r (18) = -.106, p = 

.657, nor for Latino online students, r (35) = .005, p = .974.  Using a two-tailed test, the 

difference between the correlations was not statistically significant, z = -0.38, p = .70.  

Personal Field – Health and Lifestyle 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were 0.05 and 0.04.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of 0.03.  Personal – health and lifestyle internet usage was not 
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significantly correlated with GPA for White online students, r (18) = .047, p = .845, nor 

for Latino online students, r (35) = .039, p = .821.  Using a two-tailed test, the difference 

between the correlations was not statistically significant, z = 0.03, p = .98.  

However, there was a significant positive correlation between health and lifestyle 

internet usage and self-actualization internet usage for both White online students, r 

(18) = .666, p = .001, and for Latino online students, r (35) = .815, p < .000.  The 

correlation for White online students is considered a strong relationship and the 

correlation for Latino online students is considered very strong (Salkind, 2011).  

Additionally, there was a significant positive correlation between health and lifestyle 

internet usage and leisure internet usage for both White online students, r (18) = .703, p 

= .001, and for Latino online students, r (35) = .329, p = .025.  The correlation for White 

online students is considered a strong relationship and the correlation for Latino online 

students is considered weak (Salkind, 2011). 

Personal Field – Self-Actualization  

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.32 and 0.01.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of -1.12.  Personal – self-actualization internet usage was not 

significantly correlated with GPA for White online students, r (18) = -.314, p = .177, nor 

for Latino online students, r (35) = .008, p = .96.  Using a two-tailed test, the difference 

between the correlations was not statistically significant, z = -1.12, p = .26.   
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However, there was a significant positive correlation between self-actualization 

usage and leisure internet usage for both White online students, r (18) = .490, p = .028, 

and for Latino online students, r (35) = .347, p = .035.  The correlation for White online 

students is considered a moderate relationship and the correlation for Latino online 

students is considered weak (Salkind, 2011).   

Personal Field – Leisure 

Correlation coefficients for both groups were transformed to z-scores using 

Fisher’s z transformation in order to test for differences between the correlations of 

White and Latino online students.  The z-scores of the two groups were -0.13 and -0.14.  

Based on the difference between these two values and the variance of the difference 

resulted in a z-score of 0.01.  Personal – leisure internet usage was not significantly 

correlated with GPA for White online students, r (18) = -.132, p = .579, nor for Latino 

online students, r (35) = -.135, p = .426.  Using a two-tailed test, the difference between 

the correlations was not statistically significant, z = 0.01, p = .99.  

Online Students and the Digital Divide 

Research Question 4A: To what extent are there statistically significant differences in 
digital motivation among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning Management 
System in their previous educational setting or not? 

 
Analyses of the relationship between the independent variables (ethnicity, 

gender, school, student classification, and whether students actively used a Learning 

Management System in their previous educational setting or not) and the dependent 

variables (individual motivations and attitudes) were conducted using one-way 

multivariate analysis of variance (MANOVA) statistical tests.  Before conducting one-
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way MANOVAs, Pearson correlations were performed between the dependent variables 

individual motivations and attitudes in order to test the correlation assumption of 

MANOVAs.  Individual motivation and attitudes were found to be moderately positively 

correlated, r = .37, p = .001.   

Ethnicity 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between ethnicity and digital motivation.  

Table 19 depicts mean differences of digital motivations across ethnicities. 

Table 19 

Descriptive Statistics of Digital Motivation by Ethnicity 

Ethnicity 
Individual Motivations Attitudes 

n M SD n M SD 

White 20 4.20 .78 20 3.94 .76 

Latino 45 4.32 .95 45 4.17 .78 

All Others 10 4.09 .81 10 4.15 .70 

Note. N = 75 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 11.91 

and was associated with a p value of .083, a non-significant value.  However, there was 

not a statistically significant difference in digital motivation based on ethnicity, F (4, 142) 

= .476, p = .753; Wilk's Λ = 0.974, partial η2 = .013.  Therefore, there were no follow-up 

tests conducted.  

Gender 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 
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what extent there would be mean differences between gender and digital motivation 

(individual motivation and attitudes).  As Table 20 depicts, there were mean differences 

of digital motivations across gender.  

Table 20 

Descriptive Statistics of Digital Motivation by Gender 

Gender 
Individual Motivations Attitudes 

n M SD n M SD 

Female 51 4.30 .68 51 4.11 .73 

Male 24 4.16 1.22 24 4.09 .83 

Note. N = 75 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 12.91 

and was associated with a p value of .006, a non-significant value.  However, there was 

not a statistically significant difference in digital motivation based on gender, F (2, 72) = 

.232, p = .794; Wilk's Λ = 0.994, partial η2 = .006.  Therefore, there were no follow-up 

tests conducted.  

School 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between schools (Humanities, Business, 

Science, Engineering, & Technology, and Law) and digital motivation (individual 

motivation and attitudes).  As Table 21 depicts, there were mean differences of digital 

motivations across schools.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 29.196 

and was associated with a p value of .005, a non-significant value.  However, there was 
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not a statistically significant difference in digital motivation based on school, F (6, 140) = 

.863, p = .524; Wilk's Λ = .930, partial η2 = .036.  Therefore, there were no follow-up 

tests conducted.  

Table 21 

Descriptive Statistics of Digital Motivation by School 

School 
Individual Motivations Attitudes 

n M SD n M SD 

Humanities 40 4.14 1.04 40 4.13 .50 

Business 9 4.51 .57 9 4.39 .51 

Science, 
Engineering, & 
Technology 

13 4.53 .49 13 4.01 .56 

Law 13 4.15 .82 13 3.92 .92 

Note. N = 75 

 

Student Classification 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between student classification 

(undergraduate, graduate, and law) and digital motivation (individual motivation and 

attitudes).  As Table 22 depicts, there were mean differences of digital motivations 

across student classification.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 18.336 

and was associated with a p value of .010, a non-significant value.  However, there was 

not a statistically significant difference in digital motivation based on student 

classification, F (4, 142) = .594, p = .668; Wilk's Λ = .967, partial η2 = .016.  Therefore, 

there were no follow-up tests conducted.  
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Table 22 

Descriptive Statistics of Digital Motivation by Student Classification 

Student 
Classification 

Individual Motivations Attitudes 

n M SD n M SD 

Undergraduate 53 4.29 .94 53 4.19 .76 

Graduate 9 4.20 .71 9 3.86 .93 

Law 13 4.15 .82 13 3.92 .92 

Note. N = 75 

 

LMS Use 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between use of a learning management 

system in a previous educational setting and digital motivation (individual motivation and 

attitudes).  As Table 23 depicts, there were mean differences of digital motivations 

across users and non-users of a learning management system in previous educational 

setting.  

Table 23 

Descriptive Statistics of Digital Motivation by LMS Use in Previous Educational Setting 

LMS Use in 
Previous 

Educational Setting 

Individual Motivations Attitudes 

n M SD n M SD 

Yes 25 4.27 .97 25 4.18 .59 

No 50 4.25 .85 50 4.07 .83 

Note. N = 75 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 11.311 

and was associated with a p value of .012, a non-significant value.  However, there was 
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not a statistically significant difference in digital motivation based on use of a learning 

management system in a previous educational setting, F (2, 72) = .172, p = .842; Wilk's 

Λ = 0.995, partial η2 = .005.  Therefore, there were no follow-up tests conducted.  

Age 

Although, age was not considered in the research question, it was included in 

analysis based on previous digital divide research.  A one-way multivariate analysis of 

variance (MANOVA) was conducted to test to what extent there would be mean 

differences between age and digital motivation (individual motivation and attitudes).  As 

Table 24 depicts, there were mean differences of digital motivations across age groups.  

However due to the small n of the last three groups, they were grouped together to 

move forward with the MANOVA.  See Table 25 for the descriptive statistics of the new 

age groups.  

Table 24 

Descriptive Statistics of Digital Motivation by Age 

Age Groups 
Individual Motivations Attitudes 

n M SD n M SD 

18-24 years old 44 4.37 .81 44 4.32 .54 

25-34 years old 13 4.10 .85 13 3.90 .83 

35-44 years old 9 4.47 .40 9 3.94 .80 

45-54 years old 7 3.40 1.47 7 3.32 1.24 

55-64 years old 1 5.00 - 1 4.25 - 

65+ years old 1 4.40 - 1 3.75 - 

Note. N = 75 
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Table 25 

Descriptive Statistics of Digital Motivation by Age (regrouped) 

Age Groups 
Individual Motivations Attitudes 

n M SD n M SD 

18-24 years old 44 4.37 .81 50 4.25 .85 

25-34 years old 13 4.10 .85 13 3.90 .83 

35-44 years old 9 4.47 .40 9 3.94 .80 

45+ years old 9 3.69 1.40 9 3.47 1.12 

Note. N = 75 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 27.352 

and was associated with a p value of .003, a non-significant value.  There was a 

statistically significant difference in digital motivation based on age, F (6, 140) = 2.45, p 

= .027; Wilk's Λ = .819, partial η2 = .095.  Therefore, there were follow-up tests 

conducted.  To determine how digital motivation differed for age groups, the Tests of 

Between-Subjects Effects table was reviewed.  Age had a statistically significant effect 

on only attitudes F (3, 71) = 4.30; p = .008; partial η2 = .154.  Tukey's HSD post-hoc test 

revealed that mean scores for attitude were statistically significantly different only 

between 18 and 24 years old and 45+ years old (p = .009).  However, it is important to 

note group sizes were unequal.  

Research Question 4B: To what extent are there statistically significant differences in 
internet skills among online students as a function of ethnicity, gender, school, student 
classification, and whether students actively used a Learning Management System in 
their previous educational setting or not? 

 
Analyses of the relationship between the independent variables (ethnicity, 

gender, school, student classification, and whether students actively used a Learning 
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Management System in their previous educational setting or not) and the dependent 

variables of internet skills (operational, information navigation, creative, and social) were 

conducted using one-way multivariate analysis of variance (MANOVA) statistical tests.  

Before conducting one-way MANOVAs, Pearson correlations were performed between 

the dependent variables operational, information navigation, social, and creative skills in 

order to test the correlation assumption of MANOVAs.  Operational and social internet 

skills were found to be moderately positively correlated, r = .396, p = .001.  Although not 

significant, creative and social internet skills were moderately positively correlated, r = 

.230, p = .056 and operational and information navigation skills were found to be very 

weakly positively correlated, r = .109, p = .361.  

Ethnicity 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between ethnicity (White, Latinos, All 

Others) and internet skills (operational, information navigation, creative, and social).  

Box’s Test of Equality of Covariance Matrices revealed a Box’s M value of 119.294 and 

was associated with a p value less than .001, a significant value that violated the 

assumption of homogeneity of covariance matrices.  Due to this violation, the 

researcher did not move forward with the planned statistical test (MANOVA) and instead 

conducted a one-way analysis of variance (ANOVA) since the independent variable of 

ethnicity had three levels.  

For analysis on internet skills of online students, a one-way ANOVA was 

conducted to compare the means of operational, information navigation, creative, and 

social internet skills of online students across ethnicities.  As Table 26 depicts, there 
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were mean differences of internet skills across ethnicities.  

Table 26 

Descriptive Statistics of Internet Skills by Ethnicity 

Ethnicity 
Operational Information 

Navigation Creative Social 

n M SD n M SD n M SD n M SD 

White 20 4.84 .38 20 4.25 .77 20 3.44 .81 20 4.70 .43 

Latino 42 4.76 .42 42 3.77 1.05 39 3.48 1.13 40 4.70 .65 

All Others 10 3.79 1.75 10 4.06 .89 10 3.45 1.02 10 3.90 1.73 

Note. n = 72 for Operational and Information Navigation; n = 69 for Creative; n = 70 for Social 
 
Levene’s test for equality of variances was not violated for information navigation 

(F(2,69) = 1.21, p = .304) or creative (F(2,66) = .2.74, p = .072) internet skills.  

Nonetheless, there were no statistically significant differences for information navigation 

or creative internet skills across ethnicities.  However, Levene’s test for equality of 

variances was violated for operational (F(2,69) = 28.82, p < .001) and social (F(2,67) = 

10.06, p < .001) internet skills.  Due to the violation of homogeneity of variances, 

Welch’s ANOVA was conducted to obtain Welch’s adjusted F ratio.  However, there 

were no statistically significant differences found for operational (F(2,19.909) = 1.81, p = 

.189) or social (F(2,21.006) = 1.01, p = .381) internet skills across ethnicities.  

Therefore, no follow-up tests were conducted. 

Gender 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between gender and internet skills 

(operational, information navigation, creative, and social).  Box’s test of equality of 
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covariance matrices revealed a Box’s M value of 119.294 and was associated with a p 

value less than .001, a significant value that violated the assumption of homogeneity of 

covariance matrices.  Due to this violation, the researcher did not move forward with the 

planned statistical test (MANOVA) and instead conducted multiple independent t-tests 

since the independent variable gender only had two levels.  

For analysis on internet skills of online students, an independent-samples t-test 

was conducted to compare the means of operational, information navigation, creative, 

and social internet skills for male and female online students.  As Table 27 depicts, 

there were mean differences of internet skills across genders.  

Table 27 

Descriptive Statistics of Internet Skills by Gender 

Gender 
Operational Information 

Navigation Creative Social 

n M SD n M SD n M SD n M SD 

Female 51 4.58 .91 51 3.88 .98 49 3.29 1.03 49 4.50 .99 

Male 21 4.80 .46 21 4.08 .96 20 3.90 .86 21 4.79 .48 

Note. n = 72 for Operational and Information Navigation; n = 69 for Creative; n = 70 for Social 
 
However, the only statistically significant difference found was in creative internet 

skills.  Levene’s test for equality of variances was not violated, F(70) = 2.56, p = .114.  

There was a statistically significant difference in creative internet skills for female (M = 

3.29, SD = 1.03) and male (M = 3.90, SD = .86) online students; t(67)= 2.32, p = .023.   

School 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between school (Humanities, Business, 
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Science, Engineering, & Technology, and Law) and internet skills (operational, 

information navigation, creative, and social).  Box’s Test of Equality of Covariance 

Matrices revealed a Box’s M value of 143.678 and was associated with a p value less 

than .001, a significant value that violated the assumption of homogeneity of covariance 

matrices.  Due to this violation, the researcher did not move forward with the planned 

statistical test (MANOVA) and instead conducted a one-way analysis of variance 

(ANOVA) since the independent variable (school) had four levels.  

For analysis on internet skills, a one-way ANOVA was conducted to compare the 

means of operational, information navigation, creative, and social internet skills of online 

students across schools.  As Table 28 depicts, there were mean differences of internet 

skills across schools.  

Table 28 

Descriptive Statistics of Internet Skills by Schools 

School 
Operational Information 

Navigation Creative Social 

n M SD n M SD n M SD n M SD 

Humanities 40 4.66 .63 40 3.94 .97 39 3.49 .98 39 4.71 .62 

Business 9 4.83 .23 9 3.79 1.01 8 3.42 .93 8 4.73 .59 

Sci, Eng, & 
Tech 12 4.13 1.53 12 3.73 1.25 11 3.76 1.23 12 4.21 1.46 

Law 11 4.97 .81 11 4.31 .53 11 3.11 1.05 11 4.42 .96 

Note. n = 72 for Operational and Information Navigation; n = 69 for Creative; n = 70 for Social 
 
Levene’s test for equality of variances was not violated for information navigation 

(F(3,68) = 1.58, p = .202) or creative (F(3,65) = .706, p = .248) internet skills.  

Nonetheless, there were no statistically significant differences of information navigation 



117 

or creative internet skills across schools.  However, Levene’s test for equality of 

variances was violated for operational (F(3,68) = 8.49, p < .001) and social (F(3,66) = 

2.80, p = .047) internet skills.  Due to the violation of homogeneity of variances, Welch’s 

ANOVA was conducted to obtain Welch’s adjusted F ratio.  A statistically significant 

difference was only found in operational internet skills across schools, F(3,21.482) = 

4.98, p = .009.  A Games-Howell post-hoc test revealed that mean scores for 

operational internet skills were statistically significantly different only between the school 

of Humanities and school of Law (p = .020).  

Student Classification 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between student classification 

(undergraduate, graduate, and law) and internet skills (operational, information 

navigation, social, and creative).  Box’s Test of Equality of Covariance Matrices 

revealed a Box’s M value of 100.918 and was associated with a p value less than .001, 

a significant value that violated the assumption of homogeneity of covariance matrices.  

Due to this violation, the researcher did not move forward with the planned statistical 

test (MANOVA) and instead conducted a one-way analysis of variance (ANOVA) since 

the independent variable (student classification) had three levels.  

For analysis on internet skills, a one-way ANOVA was conducted to compare the 

means of operational, information navigation, creative, and social internet skills of online 

students across student classifications.  As Table 29 depicts, there were mean 

differences of internet skills across student classifications.  

Levene’s test for equality of variances was not violated for operational (F(3,68) = 
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1.58, p = .202), creative (F(3,65) = .706, p = .248), or social internet skills.  Nonetheless,  

there were no statistically significant differences for operational, creative, or social 

internet skills across student classification.  However, Levene’s test for equality of 

variances was violated for information navigation (F(2,63) = 4.28, p = .018) internet 

skills.  Due to the violation of homogeneity of variances, Welch’s ANOVA was 

conducted to obtain Welch’s adjusted F ratio.  However, there was not a statistically 

significant difference in information navigation internet skills across student 

classifications, F(2,22.902) = 2.34, p = .119.  Therefore, there were no follow-up tests 

conducted. 

Table 29 

Descriptive Statistics of Internet Skills by Student Classification 

Student 
Class. 

Operational Information 
Navigation Creative Social 

n M SD n M SD n M SD n M SD 

Undergrad. 52 4.57 .92 52 3.83 1.08 49 3.62 1.01 50 4.61 .92 

Graduate 9 4.66 .48 9 4.14 .53 9 3.08 .94 9 4.63 .39 

Law 11 4.97 .05 11 4.31 .53 11 3.11 1.05 11 4.42 .96 

Note. n = 72 for Operational and Information Navigation; n = 69 for Creative; n = 70 for Social 
 

LMS Use 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between use of a learning management 

system in a previous educational setting and internet skills (operational, information 

navigation, social, and creative).  As Table 30 depicts, there were mean differences of 

internet skills across users and non-users of a learning management system in previous 
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educational setting.  

Table 30 

Descriptive Statistics of Internet Skills by LMS Use in Previous Educational Setting 

LMS Use in 
Previous 

Educational 
Setting 

Operational Information 
Navigation Creative Social 

n M SD n M SD n M SD n M SD 

Yes 23 4.45 1.14 23 4.03 1.00 23 3.46 .99 23 4.56 1.08 

No 46 4.72 .60 46 3.95 .97 46 3.47 1.05 46 4.63 .73 

Note. N = 69 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 28.358 

and was associated with a p value of .004, a non-significant value.  However, there was 

not a statistically significant difference in internet skills based on use of a learning 

management system in a previous educational setting, F (4, 64) = .471, p = .757; Wilk's 

Λ = .971, partial η2 = .029.  Therefore, there were no follow-up tests conducted.  

Age 

Although, age was not considered in the research question, it was included in 

analysis based on previous digital divide research.  A one-way multivariate analysis of 

variance (MANOVA) was conducted to test to what extent there would be mean 

differences between age and internet skills (operational, information navigation, social, 

and creative).  Due to the small n of the last three groups (45 – 54 years old, 55 – 64 

years old, and 65+ years old), they were grouped together to move forward with the 

MANOVA.  However, Box’s test of equality of covariance matrices revealed a Box’s M 

value of 93.544 and was associated with a p value less than .001, a significant value 

that violated the assumption of homogeneity of covariance matrices.  Due to this 
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violation, the researcher did not move forward with the planned statistical test 

(MANOVA) and instead conducted a one-way analysis of variance (ANOVA) since the 

independent variable (age) had four levels.  

For analysis on internet skills, a one-way ANOVA was conducted to compare the 

means of operational, information navigation, creative, and social internet skills of online 

students across age groups.  As Table 31 depicts, there were mean differences of 

internet skills across age groups. 

Table 31 

Descriptive Statistics of Internet Skills by Age 

Age 
Groups 

Operational Information 
Navigation Creative Social 

n M SD n M SD n M SD n M SD 

18-24 yrs 40 4.66 .63 40 3.94 .97 39 3.49 .98 39 4.71 .62 

25-34 yrs 9 4.83 .23 9 3.79 1.01 8 3.42 .93 8 4.73 .59 

35-44 yrs 12 4.13 1.53 12 3.73 1.25 11 3.76 1.23 12 4.21 1.46 

45+ yrs 11 4.97 .81 11 4.31 .53 11 3.11 1.05 11 4.42 .96 

Note. n = 72 for Operational and Information Navigation; n = 69 for Creative; n = 70 for Social 
 
Levene’s test for equality of variances was not violated for any of the dependent 

variables.  However, there was not a statistically significant difference in internet skills 

based on age for any of the dependent variables.  

Research Question 4C: To what extent are there statistically significant differences in 
internet usage among online students as a function of ethnicity, gender, school, student 
classification, and whether students actively used a Learning Management System in 
their previous educational setting or not? 

 
Analyses of the relationship between the independent variables (ethnicity, 

gender, school, student classification, and whether students actively used a Learning 
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Management System (LMS) in their previous educational setting or not) and the 

dependent variables (economic, social, and personal internet use) were conducted 

using one-way multivariate analysis of variance (MANOVA) statistical tests.  MANOVAs 

were conducted per internet usage field (economic, social, and personal) since each 

field had subscales.  Before conducting one-way MANOVAs, Pearson correlations were 

performed between the dependent variables of the internet usage fields of economic, 

social, and personal in order to test the correlation assumption of MANOVAs.  All 

dependent variables were positively correlated and were significant with the exception 

of the variables social – political networks and personal – leisure (r(65) = .18, p = .150).  

Table 32 depicts the correlations.  

Table 32 

Correlations of Internet Usages 

Variables 1 2 3 4 5 6 7 8 9 

Economic – Property -         

Economic – Employment .70** -        

Economic – Education .45** .61** -       

Social – Personal Networks .29* .37** .43** -      

Social – Formal Networks .53** .48** .50** .60** -     

Social – Political Networks .61** .59** .47** .26* .56** -    

Personal – Health & Lifestyle .60** .61** .55** .59** .75** .43** -   

Personal – Self-actualization .46** .56** .52** .57** .69** .46** .79** -  

Personal – Leisure .25* .38** .38* .35** .47** .18 .48** .49** - 

Note. N = 67 for all except Economic – Education, n = 66. *p < .05. **p < .01. 
 

Ethnicity 

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 
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what extent there would be mean differences between ethnicity (White, Latinos, All 

Others) and economic internet use of property, employment, and education.  As Table 

33 depicts, there were mean differences of economic internet usage across ethnicities.  

Table 33 

Descriptive Statistics of Internet Usage: Economic by Ethnicity 

Ethnicity 
Property Employment Education 

n M SD n M SD n M SD 

White 20 1.90 1.00 20 2.80 1.23 20 3.32 1.10 

Latino 36 2.42 1.54 36 3.22 1.38 36 3.34 1.10 

All Others 10 1.77 .89 10 2.53 1.28 10 3.53 1.15 

Note. N = 66 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 13.140 

and was associated with a p value of .459, a non-significant value.  However, there was 

not a statistically significant difference in economic internet usage based on ethnicity, F 

(6, 122) = 1.13, p = .349; Wilk's Λ = .897, partial η2 = .053.  Therefore, no follow-up 

tests were conducted. 

• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between ethnicity (White, Latinos, All 

Others) and social internet use of personal networks, formal networks, and political 

networks.  As Table 34 depicts, there were mean differences of social internet usage 

across ethnicities.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 23.425 

and was associated with a p value of .049, a non-significant value.  However, there was 
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not a statistically significant difference in social internet usage based on ethnicity, F (6, 

126) = 1.52, p = .176; Wilk's Λ = .868, partial η2 = .069.  However, Roy’s largest root 

equaled 0.128 (F (3, 63) = 2.680, p = .05) and because the associated p value was 

close to being significant, the follow-up tests were reviewed.   

Table 34 

Descriptive Statistics of Internet Usage: Social by Ethnicity 

Ethnicity 
Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

White 20 3.57 1.41 20 2.52 .98 20 2.25 1.24 

Latino 37 4.02 1.09 37 3.44 1.42 37 2.51 1.55 

All Others 10 3.99 1.26 10 3.18 1.30 10 1.93 .84 

Note. N = 67 

 
Levene’s test for equality of variances was not violated for any of the dependent 

variables and the Test of Between – Subjects Effects revealed a significant p value of 

.041 for formal networks.  A one-way ANOVA was conducted with personal networks, 

formal networks, and political networks as the dependent variables and test results 

indicated a significant difference in social internet usage for formal networks between 

ethnicities, F (2) = 3.36, p = .041.  Tukey’s HSD post-hoc test revealed that mean 

scores for social – formal networks were statistically significantly different only between 

White and Latino online students (p = .032).   

• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between ethnicity (White, Latinos, All 

Others) and personal internet use of health and lifestyle, self-actualization, and leisure.  
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As Table 35 depicts, there were mean differences of personal internet usage across 

ethnicities.  

Table 35 

Descriptive Statistics of Internet Usage: Personal by Ethnicity 

Ethnicity 
Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

White 20 2.63 .82 20 3.32 .77 20 3.98 1.04 

Latino 37 3.28 1.43 37 3.59 1.19 37 4.31 .87 

All Others 10 3.23 1.39 10 3.43 1.26 10 4.10 1.67 

Note. N = 67 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 25.366 

and was associated with a p value of .029, a non-significant value.  However, there was 

not a statistically significant difference in personal internet usage based on ethnicity, F 

(6, 126) = .839, p = .542; Wilk's Λ = .923, partial η2 = .039.  Therefore, no follow-up 

tests were conducted. 

Gender 

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between gender and economic internet 

use of property, employment, and education.  As Table 36 depicts, there were mean 

differences of economic internet usage across gender.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 8.625 

and was associated with a p value of .235, a non-significant value.  However, there was 

not a statistically significant difference in economic internet usage based on gender, F 
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(3, 62) = 1.478, p = .229; Wilk's Λ = .933, partial η2 = .067.  Therefore, there were no 

follow-up tests conducted. 

Table 36 

Descriptive Statistics of Internet Usage: Economic by Gender 

Gender 
Property Employment Education 

n M SD n M SD n M SD 

Female 47 2.04 1.29 47 3.02 1.33 47 3.41 1.11 

Male 19 2.47 1.40 19 2.91 1.36 19 3.24 1.08 

Note. N = 67. 

 
• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between genders and social internet use 

of personal networks, formal networks, and political networks.  As Table 37 depicts, 

there were mean differences of social internet usage across genders.  

Table 37 

Descriptive Statistics of Internet Usage: Social by Gender 

Gender 
Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

Female 47 3.90 1.16 47 2.99 1.28 47 2.16 1.20 

Male 20 3.81 1.37 20 3.44 1.43 20 2.78 1.67 

Note. N = 67. 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 4.315 

and was associated with a p value of .672, a non-significant value.  However, there was 

not a statistically significant difference in social internet usage based on gender, F (3, 
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63) = 1.471, p = .231; Wilk's Λ = .935, partial η2 = .065.  Therefore, there were no 

follow-up tests conducted. 

• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between gender and personal internet use 

of health and lifestyle, self-actualization, and leisure.  As Table 38 depicts, there were 

mean differences of personal internet usage across genders.  

Table 38 

Descriptive Statistics of Internet Usage: Personal by Gender 

Gender 
Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

Female 47 2.96 1.21 47 3.40 1.03 47 4.20 .98 

Male 20 3.32 1.46 20 3.70 1.21 20 4.13 1.25 

Note. N = 67. 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 4.040 

and was associated with a p value of .706, a non-significant value.  However, there was 

not a statistically significant difference in personal internet usage based on gender, F (3, 

63) = .645, p = .589; Wilk's Λ = .970, partial η2 = .030.  Therefore, there were no follow-

up tests conducted. 

School 

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between school (Humanities, Business, 
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Science, Engineering, & Technology, and Law) and economic internet use of property, 

employment, and education.  As Table 39 depicts, there were mean differences of 

economic internet usage across schools.  

Table 39 

Descriptive Statistics of Internet Usage: Economic by School 

School 
Property Employment Education 

n M SD n M SD n M SD 

Humanities 38 2.08 1.27 38 2.87 1.35 38 3.36 1.18 

Business 7 2.14 1.86 7 3.86 1.50 7 3.29 .87 

Sci, Eng, & 
Tech 10 2.33 1.39 10 2.83 1.46 10 3.93 1.23 

Law 11 2.55 1.20 11 3.00 .94 11 2.91 .50 

Note. N = 66 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 19.914 

and was associated with a p value of .526, a non-significant value.  There was a 

statistically significant difference in economic internet usage based on school, F (9, 146) 

= 2.417, p = .012; Wilk's Λ = .708, partial η2 = .109.  Therefore, there were follow-up 

tests conducted.  To determine how economic internet usage differed for schools, the 

Tests of Between-Subjects Effects table was reviewed.  However, there was not a 

statistically significant difference between groups.   

• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between school and social internet use of 

personal networks, formal networks, and political networks.  As Table 40 depicts, there 

were mean differences of social internet usage across schools.  
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Table 40 

Descriptive Statistics of Internet Usage: Social by School 

School 
Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

Humanities 38 3.89 1.23 38 3.15 1.28 38 2.48 1.49 

Business 8 4.50 1.27 8 3.42 1.85 8 2.29 1.33 

Sci, Eng, & 
Tech 10 4.40 .90 10 3.67 1.13 10 2.00 1.50 

Law 11 2.88 .81 11 2.33 1.03 11 2.24 .88 

Note. N = 67 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 15.524 

and was associated with a p value of .768, a non-significant value.  The multivariate test 

revealed a statistically significant difference in social internet usage based on school, F 

(9, 148.61) = 1.89, p = .046; Wilk's Λ = .759, partial η2 = .088.  Therefore, follow-up 

tests were reviewed.   

Levene’s test for equality of variances was not violated for any of the dependent 

variables and the Test of Between – Subjects Effects revealed a significant p value of 

.007 for personal networks.  A one-way ANOVA was conducted with personal networks, 

formal networks, and political networks as the dependent variables and test results 

indicated a significant difference in social internet usage for personal networks between 

schools, F (3) = 4.375, p = .007.  Tukey’s HSD post-hoc test revealed that mean scores 

for social – personal networks were statistically significantly different for online students 

from the schools of Law and Business (p = .016) and online students from the schools 

of Law and Science, Engineering, and Technology (p = .016).   
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• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between school and personal internet use 

of health and lifestyle, self-actualization, and leisure.  As Table 41 depicts, there were 

mean differences of personal internet usage across school.  

Table 41 

Descriptive Statistics of Internet Usage: Personal by School 

School 
Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

Humanities 38 3.08 1.22 38 3.46 1.08 38 4.01 1.08 

Business 8 3.71 1.44 8 3.92 .85 8 4.54 .76 

Sci, Eng, & 
Tech 10 3.40 1.29 10 3.70 1.12 10 4.77 1.07 

Law 11 2.36 1.23 11 3.06 1.19 11 3.97 1.03 

Note. N = 67 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 31.641 

and was associated with a p value of .075, a non-significant value.  However, there was 

not a statistically significant difference in personal internet usage based on school, F (9, 

148.61) = 1.102, p = .365; Wilk's Λ = .854, partial η2 = .051.  Therefore, there were no 

follow-up tests conducted. 

Student Classification 

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between student classification 
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(undergraduate, graduate, and law) and economic internet use of property, 

employment, and education.  As Table 42 depicts, there were mean differences of 

economic internet usage across students’ classification.  

Table 42 

Descriptive Statistics of Internet Usage: Economic by Student Classification 

Student Class. 
Property Employment Education 

n M SD n M SD n M SD 

Undergrad 46 2.24 1.41 46 3.14 1.41 46 3.58 1.09 

Graduate 9 1.30 .51 9 2.19 1.09 9 2.81 1.34 

Law 11 2.55 1.20 11 3.00 .94 11 2.91 .50 

Note. N = 66 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 27.522 

and was associated with a p value of .021, a non-significant value.  However, there was 

not a statistically significant difference in economic internet usage based on student 

classification, F (6, 122) = 1.95, p = .079; Wilk's Λ = .833, partial η2 = .087.  Therefore, 

there were no follow-up tests conducted. 

• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between student classification and social 

internet use of personal networks, formal networks, and political networks.  As Table 43 

depicts, there were mean differences of social internet usage across student 

classifications.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 16.784 

and was associated with a p value of .265, a non-significant value.  The multivariate test 
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revealed there was a statistically significant difference in social internet usage based on 

student classification, F (6, 124) = 3.732, p = .002; Wilk's Λ = .717, partial η2 = .153.  

Therefore, follow-up tests were reviewed.   

Table 43 

Descriptive Statistics of Internet Usage: Social by Student Classification 

Student Class. 
Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

Undergrad 47 4.16 1.18 47 3.52 1.29 47 2.52 1.52 

Graduate 9 3.59 1.22 9 2.04 .81 9 1.56 .71 

Law 11 2.88 .81 11 2.33 1.03 11 2.24 .88 

Note. N = 67 

 
Levene’s test for equality of variances was not violated for any of the dependent 

variables and the Test of Between – Subjects Effects revealed a significant p value for 

both personal networks (p = .004) and formal networks (p < .001).  Tukey’s HSD post-

hoc test revealed that mean scores for social – personal networks were statistically 

significantly different only between Undergraduate and Law online students (p = .003).  

For social – formal networks, Tukey’s HSD post-hoc test revealed that mean scores 

were statistically significantly different between Undergraduate and Graduate online 

students (p = .003) and Undergraduate and Law online students (p = .012).   

• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between student classification and 

personal internet use of health and lifestyle, self-actualization, and leisure.  As Table 44 
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depicts, there were mean differences of personal internet usage across student 

classification.  

Table 44 

Descriptive Statistics of Internet Usage: Personal by Student Classification 

Student Class. 
Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

Undergrad 47 2.63 .82 47 3.32 .77 47 3.98 1.04 

Graduate 9 3.28 1.43 9 3.59 1.19 9 4.31 .87 

Law 11 3.23 1.39 11 3.43 1.26 11 4.10 1.67 

Note. N = 67 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 24.739 

and was associated with a p value of .044, a non-significant value.  The multivariate test 

revealed there was a statistically significant difference in personal internet usage based 

on student classification, F (6, 124) = 3.687, p = .002; Wilk's Λ = .720, partial η2 = .151.  

Therefore, follow-up tests were reviewed.  Levene’s test for equality of variances was 

not violated for any of the dependent variables and the Test of Between – Subjects 

Effects revealed significant p values for health and lifestyle (p = .002), self-actualization 

(p = .013), and leisure (p = .001).   

Tukey's HSD post-hoc test revealed that mean scores for personal – health and 

lifestyle were statistically significantly different between Undergraduate and Graduate 

online students (p = .008) and Undergraduate and Law online students (p = .023).  For 

personal – self-actualization, Tukey's HSD post-hoc test revealed that mean scores 

were statistically significantly different only between Undergraduate and Graduate 

online students (p = .023).  Lastly, Tukey's HSD post-hoc test revealed that mean 
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scores of personal – leisure were statistically significantly different only between 

Undergraduate and Graduate online students (p < .001). 

LMS Use 

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between the use of a learning 

management system in a previous educational setting and economic internet use of 

property, employment, and education.  As Table 45 depicts, there were mean 

differences of economic internet usage across users and non-users of a learning 

management system in previous educational setting.  

Table 45 
 
Descriptive Statistics of Internet Usage: Economic by LMS Use in Previous Educational 
Setting 

 
LMS Use in 
Prev Educ 

Setting 

Property Employment Education 

n M SD n M SD n M SD 

Yes 22 1.83 1.08 22 2.77 1.33 22 3.47 .89 

No 44 2.33 1.42 44 3.10 1.33 44 3.31 1.19 

Note. N = 66. 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 6.051 

and was associated with a p value of .459, a non-significant value.  However, there was 

not a statistically significant difference in economic internet usage based on use of a 

learning management system in a previous educational setting, F (3, 62) = 1.436, p = 

.241; Wilk's Λ = .935, partial η2 = .065.  Therefore, there were no follow-up tests 

conducted. 
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• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between the use of a learning 

management system in a previous educational setting and social internet use of 

personal networks, formal networks, and political networks.  As Table 46 depicts, there 

were mean differences of social internet usage across users and non-users of a 

learning management system in a previous educational setting.  

Table 46 
 
Descriptive Statistics of Internet Usage: Social by LMS Use in Previous Educational 
Setting 

 
LMS Use in 
Prev Educ 

Setting 

Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

Yes 22 4.26 1.03 22 3.51 1.01 22 2.18 1.52 

No 45 3.69 1.26 45 2.94 1.44 45 2.43 1.31 

Note. N = 67. 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 14.191 

and was associated with a p value of .038, a non-significant value.  However, there was 

not a statistically significant difference in social internet usage based on use of a 

learning management system in a previous educational setting, F (3, 63) = 2.580, p = 

.061; Wilk's Λ = .868, partial η2 = .109.  Therefore, follow-up tests were not reviewed.   

• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between the use of a learning 

management system in a previous educational setting and personal internet use of 
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health and lifestyle, self-actualization, and leisure.  As Table 47 depicts, there were 

mean differences of personal internet usage across users and non-users of a learning 

management system in previous educational setting. 

Table 47 
 
Descriptive Statistics of Internet Usage: Personal by LMS Use in Previous Educational 
Setting 

 
LMS Use in 
Prev Educ 

Setting 

Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

Yes 22 3.39 1.13 22 3.61 .72 22 4.58 .84 

No 45 2.93 1.35 45 3.43 1.23 45 3.99 1.10 

Note. N = 67. 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 21.587 

and was associated with a p value of .002, a non-significant value.  However, the 

multivariate test did not reveal a statistically significant difference in personal internet 

usage based on use of a learning management system in a previous educational 

setting, F (3, 63) = 2.054, p = .115; Wilk's Λ = .911, partial η2 = .089.  However, 

univariate tests results revealed a statistically significant difference in personal internet 

– leisure across users and non-users of a learning management system in previous 

educational setting, F (1) = 4.845, p = .031. 

Age 

As mentioned previously, age was not originally considered in the research 

question.  However, age was included in analysis based on previous digital divide 

research.  Due to the small n of the last three groups (45 – 54 years old, 55 – 64 years 
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old, and 65+ years old), they were grouped together to move forward with the 

MANOVA.   

• Internet Usage: Economic 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between age groups and economic 

internet use of property, employment, and education.  As Table 48 depicts, there were 

mean differences of economic internet usage across age groups.  

Table 48 

Descriptive Statistics of Internet Usage: Economic by Age 

Age Group 
Property Employment Education 

n M SD n M SD n M SD 

18-24 yrs 38 2.27 1.51 38 3.22 1.49 38 3.71 1.12 

25-34 yrs 11 1.97 .69 11 2.90 .92 11 2.97 .74 

35-44 yrs 8 2.00 .73 8 2.63 .97 8 3.17 1.25 

45+ yrs 9 2.07 1.59 9 2.44 1.27 9 2.56 .60 

Note. N = 66 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 22.518 

and was associated with a p value of .375, a non-significant value.  There was not a 

statistically significant difference in economic internet usage based on ethnicity, F (3, 

146.175) = 1.480, p = .160; Wilk's Λ = .809, partial η2 = .068.  However, Roy’s largest 

root equaled 0.209 (F (3, 62) = 4.328, p = .008) and because the associated p value 

was significant, follow-up tests were reviewed.  

Levene’s test for equality of variances was not violated for the property and 

education variables but was violated for employment.  However, the Test of Between – 
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Subjects Effects only revealed a significant p value for education.  A one-way ANOVA 

was conducted with economic – education as the dependent variables and test results 

indicated a significant difference in economic internet usage for education between age 

groups, F (3) = 3.949, p = .012.  Tukey's HSD post-hoc test revealed that mean scores 

for economic – education internet usage were statistically significantly different online 

students in the age groups of 18 – 24 years old and 45+ years old (p = .018).   

• Internet Usage: Social 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between age groups and social internet 

use of personal networks, formal networks, and political networks.  As Table 49 depicts, 

there were mean differences of social internet usage across age groups.  

Table 49 

Descriptive Statistics of Internet Usage: Social by Age 

Age Group 
Personal Networks Formal Networks Political Networks 

n M SD n M SD n M SD 

18-24 yrs 39 4.29 1.16 39 3.68 1.35 39 2.64 1.61 

25-34 yrs 11 3.09 1.10 11 2.48 .74 11 1.94 .77 

35-44 yrs 8 3.33 .56 8 2.06 .83 8 1.92 .87 

45+ yrs 9 3.52 1.37 9 2.48 1.07 9 1.96 .92 

Note. N = 67 

 
Box’s test of equality of covariance matrices revealed a Box’s M value of 28.292 

and was associated with a p value of .148, a non-significant value.  The multivariate test 

revealed there was a statistically significant difference in social internet usage based on 

age, F (9, 148.61) = 2.454, p = .012; Wilk's Λ = .714, partial η2 = .106.  Therefore, 
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follow-up tests were reviewed.  Levene’s test for equality of variances was not violated 

for the dependent variables personal networks and formal networks.  However, political 

networks did violate this assumption (p = .024).  The Test of Between – Subjects Effects 

revealed significant p values for both personal networks (p = .007) and formal networks 

(p < .001).  

Tukey's HSD post-hoc test revealed that mean scores for social – personal 

networks were statistically significantly different between online students in the age 

groups of 18 – 24 years old and 25 – 34 years old (p = .015).  For social – formal 

networks, Tukey's HSD post-hoc test revealed that mean scores were statistically 

significantly different between online students in the age groups of 18 – 24 years old 

and 25 – 34 years old (p = .023), 18 – 24 years old and 35 – 44 years old (p = .004), 

and 18 – 24 years old and 45+ years old (p = .040).  The post-hoc test Games-Howell 

for testing unequal variances did not show a statistically significant difference of mean 

scores for political networks across age groups.  

• Internet Usage: Personal 

A one-way multivariate analysis of variance (MANOVA) was conducted to test to 

what extent there would be mean differences between age groups and personal internet 

use of health and lifestyle, self-actualization, and leisure.  As Table 50 depicts, there 

were mean differences of personal internet usage across age groups.  

Box’s test of equality of covariance matrices revealed a Box’s M value of 10.678 

and was associated with a p value of .956, a non-significant value.  The multivariate test 

revealed there was a statistically significant difference in personal internet usage based 

on age, F (9, 148.61) = 3.02, p = .002; Wilk's Λ = .665, partial η2 = .127.  Therefore, 
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follow-up tests were reviewed.  Levene’s test for equality of variances was not violated 

for any of the dependent variables.  The Test of Between – Subjects Effects revealed 

significant p values for health and lifestyle (p = .002), self-actualization (p = .004), and 

leisure (p = .002). 

Table 50 

Descriptive Statistics of Internet Usage: Personal by Age 

Age Group 
Health & Lifestyle Self-actualization Leisure 

n M SD n M SD n M SD 

18-24 yrs 39 3.57 1.25 39 3.88 1.00 39 4.51 .89 

25-34 yrs 11 2.36 1.03 11 2.85 1.05 11 3.85 1.18 

35-44 yrs 8 2.54 .91 8 2.92 .79 4.21 .94  

45+ yrs 9 2.33 1.21 9 3.07 1.10 3.11 1.03  

Note. N = 67 

 
Tukey's HSD post-hoc test revealed that mean scores for personal – health and 

lifestyle were statistically significantly different between online students in the age 

groups of 18 – 24 years old and 25 – 34 years old (p = .019) and for 18 – 24 years old 

and 45+ years old (p = .030).  For personal – self-actualization, Tukey's HSD post-hoc 

test revealed that mean scores were statistically significantly different between online 

students in the age groups of 18 – 24 years old and 25 – 34 years old (p = .018).  

Lastly, Tukey’s HSD post-hoc test revealed that mean scores for personal – leisure 

were statistically significantly different between online students in the age groups of 18 

– 24 years old and 45+ years old (p = .001).   

Summary 

Chapter 4 presented results from the statistical analysis tests for the study’s 
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research questions relating to exploring the digital divide and the Latino-White 

achievement gap in online education.  Gaps in academic performance were found 

across all formats but graduate online courses possessed the widest academic 

disparities across ethnicities.  Despite the university being studied enrolling 

predominately Latino students, this was not reflected in the institution’s online course 

enrollments like it is in face-to-face courses.  Only digital motivation was statistically 

significantly related to GPA in online course but for White students only and no internet 

skills were found to be correlated with GPA in online courses. 

Chapter 5 is organized in seven main sections, starting with an introduction that 

provides context for the reader and review of the research questions of the study.  The 

chapter then proceeds with a summary of the findings and next sections for findings 

related to Parts 1 and 2 of the study.  Moreover, an in-depth discussion of findings per 

research question with relevant implications are discussed within each research 

question section.  Chapter 5 ends with a discussion of limitations, suggestions for future 

research, and finishes with a conclusion.    
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DISCUSSION 

Introduction 

Despite the increasing U.S. Latino population, large disparities of access to 

technologies and broadband Internet continue to exist with Latinos and Blacks having 

the lowest percentages of desktop ownership and subscription to broadband Internet in 

the United States (Fairlie, 2017).  Nonetheless, both online enrollments and Latino 

enrollments continue to increase within higher education (Allen, Seaman, & Allen, 2018; 

Reyes, 2018).  Yet, previous studies reported that academic achievement gaps are 

wider in online courses compared to face-to-face and it appears that the academic 

performance of online students from minority groups suffers the most.  Consequently, 

researchers have suggested that a contributing factor may be the digital divide.  With 

the increase in online enrollments, the growth of the U.S. Latino population and 

enrollments in higher education, and the rapid change of technology, it is critical to 

explore levels of the digital divide that have not been fully studied such as digital 

motivation, material access, internet skills, and internet usage of online students in 

relation to academic performance in online courses.  The purpose of this study was to 

explore the relationship between the first and second levels of the digital divide and the 

Latino-White achievement gaps in online education.  This exploratory study sought to 

answer the following research questions: 

RQ1A: To what extent are Latino students enrolling in online courses 
compared to the enrollment in face-to-face courses? 

RQ1B:  To what extent are there differences between the Latino and White 
achievement gap for online courses and face-to-face courses? 

CHAPTER 5
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RQ2A:  What is the relationship between digital motivation and academic 
performance in online courses for Latino online students compared to 
the relationship between digital motivation and academic performance 
in online courses for White online students? 

RQ2B:  What is the relationship between access and academic performance in 
online courses for Latino online students compared to the relationship 
between access and academic performance in online courses for 
White online students? 

RQ3A:  What is the relationship between internet skills and academic 
performance in online courses for Latino online students compared to 
the relationship between internet skills and academic performance in 
online courses for White online students? 

RQ3B:  What is the relationship between internet usage and academic 
performance in online courses for Latino online students compared to 
the relationship between internet usage and academic performance in 
online courses for White online students? 

RQ4A:  To what extent are there statistically significant differences in digital 
motivation among online students as a function of ethnicity, gender, 
school, student classification, and whether students actively used a 
Learning Management System in their previous educational setting or 
not? 

RQ4B:  To what extent are there statistically significant differences in internet 
skills among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

RQ4C:  To what extent are there statistically significant differences in internet 
usage among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning 
Management System in their previous educational setting or not? 

First, a summary of findings is presented in Chapter 5.  Then an expanded 

discussion of the findings continues and is organized in two main sections, the first and 

second part of the study.  Part 1 of the study focused on the analysis of archival data on 

enrollments and academic performance of online courses compared to face-to-face 

courses.  Part 2 of the study focused on the first and second levels of the digital divide 

(digital motivation, material access, internet skills, and internet use) and exploring any 
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relationships between academic performance in online courses.  Additionally, digital 

divide differences were analyzed among online students.  Chapter 5 continues with a 

review of limitations, suggestions for future research, and concluding remarks.   

Summary of Findings 

It is important to reiterate that the university studied does not have fully online 

programs at the undergraduate level, although online courses are available for 

undergraduate students to enroll in at the institution.  All fully online programs offered 

are at the graduate level, where the widest academic gaps were reported.  Moreover, 

although the university predominantly enrolls Latino students at both the undergraduate 

and graduate level, Latino students are not the majority enrolled in online graduate 

programs.  Digital motivation was statistically significantly related to GPA in online 

courses for White online students only.  Overall, internet skills were not significantly 

correlated to GPA in online courses.  Specifics are discussed in depth in the following 

sections.  

Part 1 of the Study 

Enrollment and Achievement in Online Courses Findings  

Research Question 1A: To what extent are Latino students enrolling in online courses 
compared to the enrollment in face-to-face courses? 

 
The below-mentioned findings were from aggregated data of undergraduate and 

graduate enrollments.  Findings revealed that over a 14-semester period, Latinos 

represented 67.7% of face-to-face enrollments and only 53.2% of enrollments in online 

courses.  The high percentage of Latino students was expected due to the participating 

university’s HSI designation.  Additionally, enrollments for White students was 16.1% in 
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face-to-face courses and 27.1% in online courses.  Moreover, Latino students were the 

only group that had smaller enrollment percentages in online courses compared to face-

to-face.  However, Latino enrollments in online courses increased from 22.6% in fall 

2012 to 61.40% in fall 2018 (see Appendix D, Table D.1 for an expanded view by 

semesters).  While Latino student enrollment tracts the overall student population, these 

students are not enrolling in online courses as often as White students.  However, 

trends indicate that Latino enrollment is still increasing. 

Findings for undergraduate enrollments revealed that Latino undergraduate 

students were 70.7% of face-to-face enrollments and 66.1% of online enrollments, 

larger enrollment percentages compared to the above-mentioned aggregated findings.  

White undergraduate students made up 15.3% of face-to-face and 18.9% of online 

enrollments.  It is important to note that although Latino students were still the majority 

enrolled in undergraduate online courses, Latino undergraduate students were the only 

group that had smaller percentages in online courses compared to their face-to-face 

enrollments.  Disaggregated data revealed that there was a decline in Latino 

enrollments in online courses at the undergraduate level from 86.7% in fall 2012 to 

66.7% in fall 2018 (see Table D.2 for an expanded view by semesters). 

Referring back to the abovementioned findings for undergraduate enrollments, 

the data suggest that Latinos are not enrolling at the same rate across undergraduate 

and graduate levels.  Findings for graduate enrollments revealed that Latino graduate 

students represent 34% of face-to-face enrollments and 28.6% of online enrollments.  

More specifically, Latino graduate students are not enrolling at the same rate in online 

courses as they do in face-to-face courses.  However, Latino graduate enrollments in 
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online courses increased from 17.1% in fall 2012 to 38% in fall 2018 (see Table D.3 for 

an expanded view by semester).  For White students, enrollments were larger at the 

graduate level with 25.8% for face-to-face and 42.7% for online courses.  White 

graduate students were the only group that had a larger percentage of online course 

enrollments compared to their face-to-face enrollments and this is the largest 

percentage for White students overall.  The data illustrate that White graduate students 

are enrolling in online courses at a higher rate compared to face-to-face courses.  

Growth in Hispanic graduate enrollments in online courses was unexpected given the 

decline in growth in Hispanic undergraduate enrollments in online courses.  The 

difference may be due to graduate students being a more skilled and motivated group; 

the difference is worth exploring in future studies. 

Research Question 1B: To what extent are there differences between the Latino and 
White achievement gap for online courses and face-to-face courses? 

 
Although Angiello (2002) reported that all races did not succeed in online courses 

at the same rate as they do in face-to-face courses and this was similarly supported by 

the data in this study, the face-to-face to online courses differences were much smaller 

compared to what Angiello’s analysis found.  Nonetheless, the biggest difference was 

among Latino, with Latino students being 3.4% less successful in online courses.  

Similarly to the Angiello study, all Latino students had lower success rates in both online 

and face-to-face courses.  Some could argue that this is due to the difference in 

preparation of the students at the time of enrollment however, according to critical race 

theory the differences in preparation would be attributed to the role of race and racism 

in U.S. education and the structural inequalities they reinforce such as the lack of 

education resources for some groups compared to others (Solorzano & Yosso, 2001; 
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Sperling, 2007).  For face-to-face courses, 87.6% of Latinos were successful compared 

to 89.6% of White students.  For online courses, Latino students were only 84.2% 

successful compared to 89.5% of White students.  Lastly, the difference of success 

rates between White and Latino students was larger in online courses with 5.3% 

compared to 2.0% for face-to-face courses.  Further analysis revealed statistically 

significant differences in academic performance between Latino and White students for 

both face-to-face and online courses.  However, previous research focused on online 

students at the community college level and disaggregated data from this study, 

particularly at the graduate level, revealed findings more similar to Angiello’s study 

(2002).   

For undergraduate students, findings were similar to the findings from the 

aggregated data mentioned above with the biggest difference being also among 

Latinos.  Latino undergraduate students were 2.6% less successful in online courses 

compared to White undergraduate students being 2.3% less successful in online 

courses.  Similar to what Angiello (2002) reported, Latino undergraduate students had 

lower success rates in both online and face-to-face courses.  For online courses, Latino 

undergraduate students were only 84.7% successful compared to 86.7% of White 

undergraduate students.  Lastly, the difference of success rates between White and 

Latino undergraduate students was slightly larger in online courses with 2% compared 

to 1.7% for face-to-face courses.  Despite the small differences, further analysis 

revealed statistically significant differences in academic performance between Latino 

and White undergraduate students for both face-to-face and online courses. 

When the data were disaggregated, analysis of graduate academic performance 
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revealed stark differences across groups.  Although the face-to-face to online courses 

differences were smaller compared to what Angiello (2002) found, the graduate level 

rates were the most similar to the 2002 study.  For example, the biggest difference was 

seen among Latinos with Latino graduate students being 10.7% less successful in 

online courses compared to White graduate students only being 1.9% less successful in 

online courses.  This was the biggest gap noted, however all other ethnicities also had a 

larger percentage difference with 5.1% less successful in online courses.  Unlike the 

Angiello (2002) study, for face-to-face courses at the graduate level Latino students did 

not have the lowest success rate but still was lower compared to White students.  For 

face-to-face courses, 92.5% of Latinos were successful compared to 93.7% of White 

graduate students.  However, for online courses, Latino graduate students did have the 

lowest success rate and were only 81.7% successful compared to 91.8% of White 

students.  Moreover, the difference of success rates between White and Latino 

graduate students was larger in online courses with 10.1% compared to 1.2% for face-

to-face courses.  Further analysis revealed statistically significant differences in 

academic performance between Latino and White graduate students for both face-to-

face and online courses.  An interpretation of the data could be that Latino 

undergraduate students succeed in online courses slightly less compared to White 

undergraduate students.  Despite the differences being significant, the online success 

rate difference between the two groups was only 2%.  However, when Latino students 

are enrolled in graduate online programs, they appear to be more disadvantaged 

compared to White online students and even to Latino students enrolled in face-to-face 

courses.   
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Part 2 of the Study 

Digital Motivation, Material Access, and Academic Performance Findings 

Research Question 2A: What is the relationship between digital motivation and 
academic performance in online courses for Latino online students compared to the 
relationship between digital motivation and academic performance in online courses for 
White online students? 

 
In exploring the relationship between digital motivation and academic 

performance in online courses for Latino online students compared to White online 

students, bivariate correlation comparisons were conducted for both individual 

motivations and attitudes towards technology.  Individual motivations were found to be 

significantly correlated with GPA for White online students but not for Latino online 

students meaning that as individual motivations increase or decrease so does GPA for 

White online students.  Nonetheless, the difference between the two correlations was 

not statistically significant.  Regarding attitudes towards technology, attitudes were 

significantly correlated with GPA for White online students but not for Latino students.  

The correlation between attitudes and GPA for White online students was positive, thus 

higher attitude scores are correlated with higher GPA scores.  It is possible that the 

digital motivation scale was not representative of Latino students and was better suited 

for White students since it was originally created for a predominantly White population in 

Denmark.  Future research could focus on developing a digital motivation scale that 

takes Latino culture into consideration. 

However, there were significant correlations among the digital motivation scale 

variables themselves (attitudes toward technology and individual motivations).  For both 

White and Latino online students, there was a significant positive correlation between 

attitudes and individual motivations.  Additionally, the correlation between attitudes and 
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individual motivations was considered strong for White online students and weak for 

Latino online students.   

Research Question 2B: What is the relationship between access and academic 
performance in online courses for Latino online students compared to the relationship 
between access and academic performance in online courses for White online 
students? 

 
In exploring the relationship between material access and academic performance 

in online courses for Latino online students compared to White online students bivariate 

correlation comparisons were conducted for the variables of the age of first internet use, 

device diversity, and diversity of location regarding internet use.  For all three variables 

of material access, there were no significant correlations to GPA.  Additionally, the 

differences between the correlations of each group were not statistically significant.  The 

sample population was from a four-year institution and therefore the students’ education 

levels may be a contributing factor as to why there were no differences regarding 

diversity of device and diversity of location of internet use, particularly since van Dijk 

(2020) considered education a positional category related to material access.  

Moreover, considering the need for technology such as the Internet and devices such 

as laptops or computers, the survey sample is coming from a population where these 

resources are a necessity for their success in their academic career (van Dijk, 2020).  

Lastly, it is possible that because the participants were enrolled at an institution of 

higher education, the university is a factor since it provides resources such as 

technology and support services relating to their academic experience.  As mentioned in 

Chapter 2, Goode (2010) stated that institutions within higher education widely promote 

the use of information technology such as providing free wireless access and access to 

devices in areas such as computer labs.  Interestingly, there was a significant positive 
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correlation between diversity of location of internet usage and device diversity for Latino 

online students.  Although the correlation was considered weak, it would be worth 

exploring the specific locations of internet use mentioned by Latino online students and 

whether or not the Latino students live on campus, commute to campus, or are fully 

online students at the graduate level. 

Internet Skills, Internet Usage, and Academic Performance Findings 

Research Question 3A: What is the relationship between internet skills and academic 
performance in online courses for Latino online students compared to the relationship 
between internet skills and academic performance in online courses for White online 
students? 

 
In exploring the relationship between internet skills and academic performance in 

online courses for Latino online students compared to White online students, 

relationships were analyzed between GPA and the following variables: operational, 

information navigation, social and creative internet skills.  There were no significant 

correlations found between internet skills and GPA, nor were there any differences 

between the correlations of internet skills and GPA among Latino and White online 

students.  However, for the correlation between information navigation internet skills 

and GPA for White online students was close to statistical significance, with a p value of 

.058.  Additionally, the difference between the correlations of information navigation 

internet skills and GPA across Latino and White students was also close to statistical 

significance with a p value of .05.   

Van Deursen, Helsper, and Eynon (2014) reported that education level plays a 

significant role and the differences in internet skills and “those with higher educational 

levels were significantly more confident for all skills” (p. 30).  Due to the positional 

category of the survey sample regarding their educational level, it may be that there 
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were no differences in the relationships between internet skills and GPA for White and 

Latino online students. Due to their educational setting, their exposure to technology 

may impact their level of comfort with technology and ability to cope with the complexity 

of technology (Cruz-Jesus, Vicente, Bacao, & Oliveira, 2016).  Lastly, it could be that 

the items for internet skills are not directly related to online learning.   

Although there were no correlations between internet skills and GPA, there were 

significant positive correlations among internet skills.  Operational internet skills were 

found to be significantly correlated with information navigation internet skills and social 

internet skills for White online students.  Moreover, both correlations were considered to 

be strong relationships.  Therefore, increases in confidence of operational skills would 

mean increases in both information navigation and social internet skills for White online 

students.  Additionally, there was a significant positive correlation found between 

information navigation internet skills and social internet skills for White online students 

and the relationship was also considered strong.  For White online students, increases 

in confidence of information navigation internet skills would mean increases in social 

internet skills.   

Research Question 3B: What is the relationship between internet usage and academic 
performance in online courses for Latino online students compared to the relationship 
between internet usage and academic performance in online courses for White online 
students? 

 
In exploring the relationship between internet usage and academic performance 

and online courses for Latino online students compared to White online students, 

bivariate correlation comparisons were conducted for the variables within each Internet 

usage field: economic, social, and personal.  Regarding the economic field, there were 

no significant correlations found between property, employment, or education internet 
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usage and GPA for White and Latino online students.  Additionally, there were no 

statistically significant differences in the correlations of each type of economic field 

internet usage between Latino and White online students.  The biggest surprise was the 

lack of significant correlation between the economic – education internet usage field and 

academic performance, this was the one scale of internet use that was related to 

education.  It is possible that the economic – education internet usage items (‘Look for 

information about a course or course provider’, ‘Check others' opinions about a course 

or place to study’, and ‘Download course materials’) do not represent online course 

activity that would correlate with academic performance in online courses.  However, 

there was a significant positive correlation between property and employment internet 

usage and for property and education internet usage for Latino online students.  The 

correlation between property and employment was considered strong and correlation 

between property and education was considered moderate for Latino online students.  

Moreover, there was a significant positive correlation between employment and 

education internet usage for both White and Latino online students with both 

correlations being considered moderate relationships.  This was to be expected due to 

the internal scale consistency reported by previous researchers (van Deursen, Helsper, 

and Eynon, 2016).  

Regarding the social internet usage field, there were no significant correlations 

found between personal networks, formal networks, political networks, and GPA for 

White and Latino online students.  Additionally, there were no statistically significant 

differences in the correlations of each type of social field internet usage between Latino 

and White online students.  It is possible that the sample size attributed to the lack of 
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noted differences and that the two comparison groups were not large enough.  

However, there were statistically significant correlations found between types within the 

social internet field.  For example, there was a significant positive correlation between 

personal networks and formal networks for both White and Latino online students with 

moderate relationships.  Additionally, there was a significant positive correlation 

between personal networks and political networks internet usage for Latino online 

students with also a moderate relationship.  Lastly, there was a statistically significant 

positive correlation between formal networks and political networks internet usage for 

Latino online students with a strong relationship.  This was to be expected due to the 

internal scale consistency reported by previous researchers (van Deursen, Helsper, and 

Eynon, 2016).  

Regarding the personal internet usage field, there were no significant correlations 

found between health and lifestyle, self-actualization, leisure, and GPA for Latino and 

White online students.  Additionally, there were no statistically significant differences in 

the correlations of each type of personal field internet usage between Latino and White 

online students.  Again, the lack of correlations could be attributed to the small sample 

size of each group.  However, there were statistically significant correlations found 

between types within the personal internet usage field.  For example, there was a 

significant positive correlation between health and lifestyle and self-actualization internet 

usage for both White and Latino online students.  The correlation between health and 

lifestyle and self-actualization internet usage for White students was considered a 

strong relationship and for Latino students it was considered very strong.  Moreover, a 

significant positive correlation was found between health and lifestyle and leisure 
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internet usage for both White and Latino online students.  Lastly, there was a significant 

positive correlation found between self-actualization and leisure internet usage for both 

White and Latino students.  As previously stated, this was to be expected due to the 

internal scale consistency reported by previous researchers (van Deursen, Helsper, and 

Eynon, 2016).  

Online Students and the Digital Divide Findings 

Research Question 4A: To what extent are there statistically significant differences in 
digital motivation among online students as a function of ethnicity, gender, school, 
student classification, and whether students actively used a Learning Management 
System in their previous educational setting or not? 

 
Regarding ethnicity and digital motivation, Latino online students reported higher 

individual motivations and more positive levels attitudes of average compared to White 

online students.  However, these differences were not statistically significant.  Female 

online students reported higher individual motivations and more positive levels attitudes 

on average compared to male online students.  Nevertheless, gender differences in 

digital motivation were also not statistically significant.  This was surprising due to 

previous research resulting in significant differences in digital motivation between 

genders (Helsper and Smirnova, 2016).  Online students from the school of science and 

engineering and technology reported higher levels of individual motivations and online 

students from the school of business reported higher levels of attitudes towards 

technology however, digital motivation differences across schools were not statistically 

significant.  It is possible that the differences in digital motivation between schools can 

be explained to the level of increased technology integration in both the school of 

science, engineering, and technology and the school of business.   
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Differences in digital motivation between users and non-users of a learning 

management system in high school were reported with individuals that used a learning 

management system in high school having slightly higher levels of individual 

motivations and more positive levels attitudes towards technology but these were not 

statistically significant.  Early exposure to the integration of technology in academic 

settings could account for the more positive levels of attitudes towards technology.  

Although age was not considered in the original research questions, previous research 

relating to the digital divide has considered differences in age groups and therefore the 

researcher explored differences in digital motivation among age groups.  Findings 

revealed that the 35 to 44 years old age group reported the highest levels of individual 

motivations.  The 18 to 24 years old age group reported the more positive levels of 

attitudes towards technology.  Additionally, analysis revealed that differences for 

attitudes towards technology between the 18 to 24 years old and 45+ years old age 

groups were statistically significant.  This aligns with previous research studies and it is 

possible that because the 18 to 24 age group has had the most exposure to technology 

in their entire lifespan, they are more comfortable with the technology and report more 

positive levels of attitudes towards technology.  

Research Question 4B: To what extent are there statistically significant differences in 
internet skills among online students as a function of ethnicity, gender, school, student 
classification, and whether students actively used a Learning Management System in 
their previous educational setting or not? 

 
Regarding ethnicity and internet skills, White online students reported higher 

levels of confidence in operational and information navigation internet skills.  Latino 

online students reported higher levels of confidence in creative internet skills.  However, 

the differences in internet skills across ethnicities was not statistically significant.  Male 
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online students reported higher levels of confidence for operational, information 

navigation, creative, and social internet skills compared to female online students.  The 

differences of all internet skills across gender were statistically significant.  Gender 

differences in internet skills were expected based on previous research (Van Deursen, 

Helsper, & Eynon, 2014; van Dijk, 2005; 2020).  Additionally, van Dijk’s (2005; 2020) 

resources and appropriation theory places an emphasis on personal categorical 

inequalities in society, such as gender, that yields an unequal distribution of resources.   

Online students from the school of law reported higher levels of confidence in 

both operational and information navigation internet skills.  For creative internet skills, 

online students from the school of science, engineering and technology reported the 

highest levels of confidence in creative internet skills.  Lastly, online students from the 

school of business reported the highest levels of confidence in social internet skills.  

However, only the differences in operational internet skills were statistically significant.  

Within group comparisons revealed significant differences in operational internet skills 

only between online students in the school of humanities and the law school.   

Internet skills differences based on student classification revealed law online 

students reporting the highest level of confidence in operational and information 

navigation internet skills.  Undergraduate online students reported the highest levels of 

confidence in creative internet skills and graduate online students reported the highest 

levels of confidence in social internet skills.  Nonetheless, the differences in internet 

skills across student classifications were not statistically significant.  Also, the 

differences in internet skills between users and non-users of a learning management 

system in previous educational settings was not statistically significant.   
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Lastly the differences in internet skills across age groups were not statistically 

significant.  This finding was surprising considering previous research regarding the 

digital divide and age.  As previously mentioned, van Dijk’s (2005; 2020) resources and 

appropriation theory places an emphasis on personal categorical inequalities in society 

that yield an unequal distribution of resources, for example age.  However, it could be 

that the positional category of educational level takes precedence in terms of internet 

skills among age groups.   

Research Question 4C: To what extent are there statistically significant differences in 
internet usage among online students as a function of ethnicity, gender, school, student 
classification, and whether students actively used a Learning Management System in 
their previous educational setting or not? 

 
Regarding ethnicity and internet usage, there was only a statistically significant 

difference in social internet usage in formal networks between Latino and White online 

students.  Latinos reported higher levels of internet use for formal networks.  Gender 

differences of internet usage were not statistically significant.  This is surprising 

considering previous research found differences in internet use by gender (see Hilbert, 

2011).  Economic internet usage differences across schools were statistically 

significant, however there were no statistically significant differences within groups.  

Social internet usage differences across schools were significant for personal networks.  

Online students from the schools of law compared to online students from both the 

school business and science, engineering, and technology were statistically different in 

terms of social internet use for personal networks.  Online students from the school of 

business reported the highest levels of social internet use for personal networks and 

this was expected with the emphasis placed by the school on social networking for 

academics and career purposes.  For example, creating a LinkedIn account is highly 
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suggested early on for students from the school of business.  Lastly, there were no 

statistically significant differences in personal internet usage across schools.   

While there were no statistically significant differences in economic internet 

usage across student classification, there were social and personal internet usage 

differences.  For social internet usage, undergraduate online students reported higher 

levels of internet use for personal networks compared to law online students.  These 

differences were statistically significant.  This aligns with the notion that law students 

have less free time compared to undergraduate students and have to develop a strict 

schedule devoted to studying for their exams (Chung, 2016).  Additionally, 

undergraduate online students reported higher levels of internet use for formal networks 

compared to both graduate online students and law online students.  Both differences 

were statistically significant.  For personal internet usage differences across student 

classification, undergraduate online students reported statistically significant lower 

levels of internet use for health and lifestyle compared to both graduate and law online 

students.  Graduate online students reported statistically significant higher levels of 

internet use for self-actualization and leisure compared to undergraduate online 

students.  This is possibly explained due to the graduate online student being older and 

more experienced resulting in a better understanding of who they are and what they 

want.  Regarding internet usage and differences between users and non-users of a 

learning management system in a previous educational setting, the only statistically 

significant difference was found in personal internet use of leisure with users reporting 

higher levels of personal internet use for leisure.   

Lastly regarding age differences and internet use, all internet usage fields 
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revealed statistically significant differences across age groups.  For economic internet 

use, there were statistically significant differences for education use between age 

groups 18 to 24 years old and 45+ years old age groups.  The 18 to 24 years old age 

group reported the highest levels of economic internet use for education.  For social 

internet use, the 18 to 24 years old age group reported the highest levels of use for 

personal, formal, and political networks.  Personal network differences were only 

statistically significant between the 18 to 24 years old and 25 to 34 years old age 

groups.  Formal network differences were statistically significant between the 18 to 24 

years old age group and all other groups.  Regarding personal internet use, the 18 to 24 

years old age group reported the highest levels of internet use for health and lifestyle, 

self-actualization, and leisure.  Health and lifestyle internet use differences were 

statistically significant between the 18 to 24 years old age group and both the 25 to 34 

years old and 45+ years old age groups.  Self-actualization internet use differences 

were only statistically significant between the 18 to 24 years old age group and the 25 to 

34 years old.  Lastly, leisure internet use differences were statistically significant 

between the 18 to 24 years old and 45+ years old age groups.   

The age differences in internet use were expected due to van Dijk’s (2005; 2020) 

resources and appropriation theory and the emphasis placed on how personal 

categorical inequalities in society contribute to the unequal distribution of resources.  

Van Dijk (2005; 2020) considered age a personal categorical inequality within digital 

divide research.  However, differences across other personal categorical inequalities 

were expected such as across ethnicity and gender that did not manifest within the 

research.  It is possible that the limitations of the research were the cause.   
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Limitations 

While the focus of the study was to explore the Latino-White achievement gap, it 

was conducted in a predominately Latino university. Therefore, the sample may not be 

representative of the overall population.  For example, 67.4% of archival data on 

enrollments and achievement represented Latino students.  Additionally, the target 

institution was a private not-for-profit university and had a smaller student population 

compared to large public not-for-profit universities.  Therefore, the sample size for 

enrollments and achievement analyses was smaller compared to other research studies 

(see Angiello, 2002; Johnson & Mejia, 2014; Kaupp, 2012; Kizilcec & Halawa, 2015; 

Protopsaltis & Baum, 2019; Xu & Jaggars, 2014).  Moreover, the sample size of 

168,342 was not from independent samples, meaning that students may have been 

counted in multiple years.  Additionally, the research design did not utilize random 

assignment nor experimental methods with a control group.  Therefore, it is possible 

that any observed differences were influenced by other factors such as self-selection 

bias (students choose what format of course they enroll in) or teacher effects (not every 

course is taught by the same instructor) rather than mode of delivery effects (Stack, 

2015).  Moreover, there were no comparisons of enrollment and achievement between 

online and face-to-face course sections.  Furthermore, previous studies focusing on the 

Latino-White achievement gap in online education included interview questions to 

provide context to the quantitative findings (see Kaupp, 2012).  In fact, the inclusion of 

qualitative research methods for digital divide research was proposed by van Dijk (2005; 

2020), however, this study did not provide open-ended questions or interview questions 

for participant to provide additional information on digital motivation, material access, 
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internet skills, and internet usage.   

Furthermore, for the second part of the study, the small sample size was 

considered a limitation of the study regarding comparisons and predicting GPA in online 

courses.  For example, the criteria for selecting participants of the study was only to 

include students that had taken at least one online course at the university.  The 

participants were only pulled from the active student body and online courses make up 

a small percentage of courses offered per semester.  In fact, in review of the archival 

data on enrollments and achievement, only 2.5% of records were from online courses.   

Due to the selection criteria of the study, the sample was also a very specific 

group.  It is possible that differences in digital motivation, material access, internet skills, 

and internet usage were not reported similarly to previous research due to the 

characteristics of the sample.  Meaning, the sample was only online students from an 

institution of higher education.  Therefore, within-group differences may not have been 

significant due to the overall sample being part of another group such as those with a 

college education level.  Additionally, it may be possible that because the survey 

instrument was developed for a European population, the survey items are not 

generalizable to a Latino population.   

Suggestions for Future Research 

Suggestions for future research would start with analyzing the differences in 

digital motivation, material access, internet skills, and internet usage with a larger 

sample size.  For example, future research could explore the relationship between the 

digital divide and academic performance in online courses at larger institution with 

larger online learning enrollments.  Additionally, because this research was conducted 



162 

at a private minority serving institution, future research could compare a private minority 

serving institution and a public minority serving institution.  Furthermore, future research 

could also explore how the digital divide relates to academic performance regardless of 

course format.  Despite this study’s focus on the reported wider achievement gaps in 

online education, the Latino-White achievement gaps also exists in face-to-face 

courses.  As several researchers have noted, the integration of technology into 

education has increased overall, not just for online learning (Barton, 2018; Spector & 

Ren, 2015; Spector & Yuen, 2016; Van Dijk, 2005; 2020).  Therefore, future research 

could explore this relationship across all course formats.  Lastly, future research could 

explore the relationship between participation in online courses and enrollment into 

graduate programs for Latino students especially since researchers have noted that 

achievement is not only defined as academic performance in courses but also 

continuation of education (Ladson-Billings, 2006).  

In an effort to keep the number of survey items down, the study did not include 

subscales for mobile internet skills nor cultural internet usage.  Future research should 

explore the relationship of mobile internet skills and GPA online courses, particularly 

with minority groups reported to have internet access mainly due to smartphones.  

Additionally, future research could look into exploring attributions for the Latino-White 

achievement gap in online education.  As mentioned earlier in Chapter 2, Sperling 

(2007) developed the attributions for scholastic outcomes scale for Latinos (ASO-L) to 

explore differences in cultural and structural blaming for achievement gaps.  In the 

development of the ASO-L, the ‘limited technology’ item was dropped from the structure 

blaming subscale in order to improve model fit.  Future research could expand on 
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Sperling's (2007) study and develop an instrument specific to attributions for the Latino-

White achievement gap in online learning.  Kaupp (2012) briefly touched on this subject 

in his study when he interviewed administrators on why they thought Latinos had lower 

academic performance levels.  Lastly, it would be interesting to explore the differences 

in resources for online students across the different schools.  For example, it could be 

possible that the law school has more resources available for students compared to 

other schools, relating to van Dijk’s (2005; 2020) resources and appropriation theory 

and the reinforcement of inequalities based on the distribution of resources to certain 

groups versus others.   

Conclusion 

Although minorities are less likely to have access to high speed Internet and 

computers in their homes, online education is often cited as a way to provide increased 

access to educational opportunities for underserved groups.  Moreover, the 

demographics of those enrolled in online education shows large disparities amongst 

ethnic groups with Latinos and Blacks only comprising about 10% each of total online 

students.  Additionally, while achievement gaps between minority students and White 

students are not a new dilemma, the achievement gaps reported in online education are 

much wider in comparison to face-to-face courses.  However, to reiterate the sentiment 

from Reyes (2018) in her text Learning to be Latino: How colleges shape identity 

politics, institutions particularly HSIs need to take into consideration the Latino student 

and their needs not only in face-to-face course but also in online courses including the 

professional development offered to train faculty for online teaching.   
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While the study did not find significant relationships between internet skills and 

GPA in online courses, it is still imperative that students and all others have the required 

digital skills to participate in all aspects of society.  Assessing online learning readiness 

can provide higher education institutions with empirical data on what to include in an 

orientation to online learning course.  For example, Arizona State University requires all 

online students to complete a one-week orientation course prior to the start of online 

coursework where students are prepared for “success in online classes through 

assessments, articles, videos, assignments, tips and strategies.  Orientation instructors 

are dedicated to ensuring students are equipped with the skills they need to begin ASU 

Online coursework” (ASU Online, 2020, para. 1).  This study focused on a small sample 

of online students but nonetheless,  

as long as computers and the Internet continue to have a central role in our 
personal and professional lives, students who have not acquired basic skills in 
reading, writing and navigating in a digital landscape will find themselves unable 
to participate fully in the economic, social, and cultural life around them. (OECD, 
2015, p. 15) 
 
As van Dijk (2005) mentioned, the digital divide is not a new form of inequality 

but rather exacerbates previously existing inequalities within society.  With the lower 

percentages of access to technology and the wider disparities of achievement gaps in 

online learning, inequity in education remains an issue and it is important for 

researchers to continue the exploration of the digital divide and its implications within 

education.
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APPENDIX D 

DATA ON ENROLLMENTS FOR EACH SEMESTER
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Table D.1 

Semester Enrollments by Race for All Online and Face-to-Face Courses 

Semester 
Latino White All Other 

Total 
Number % Number % Number % 

Online 

Fall 2012 43 22.60 63 33.20 84 44.20 190 

Spring 2013 44 37.00 59 49.60 16 13.40 119 

Fall 2013 55 39.00 54 38.30 32 22.70 141 

Spring 2014 93 46.50 68 34.00 39 19.50 200 

Fall 2014 114 53.00 56 26.00 45 20.90 215 

Spring 2015 99 46.30 59 27.60 56 26.20 214 

Fall 2015 137 53.30 76 29.60 44 17.10 257 

Spring 2016 129 47.30 87 31.90 57 20.90 273 

Fall 2016 164 54.50 87 28.90 50 16.60 301 

Spring 2017 209 60.40 93 26.90 44 12.70 346 

Fall 2017 209 57.60 92 25.30 62 17.10 363 

Spring 2018 217 57.40 99 26.20 62 16.40 378 

Fall 2018 309 61.40 97 19.30 97 19.30 503 

Spring 2019 415 58.80 151 21.40 140 19.80 706 

Total 2237 53.20 1141 27.10 828 19.70 4206 

Face-to-face 
Fall 2012 9064 68.60 2181 16.50 1965 14.90 13210 

Spring 2013 8272 68.10 1962 16.20 1908 15.70 12142 

Fall 2013 8962 70.00 1863 14.50 1981 15.50 12806 

Spring 2014 8308 69.50 1725 14.40 1913 16.00 11946 

Fall 2014 8301 68.10 1993 16.30 1899 15.60 12193 

Spring 2015 7591 68.20 1862 16.70 1679 15.10 11132 

Fall 2015 8227 69.10 2015 16.90 1669 14.00 11911 

Spring 2016 7483 68.00 1857 16.90 1657 15.10 10997 

Fall 2016 7966 67.30 1907 16.10 1961 16.60 11834 

Spring 2017 7113 66.30 1750 16.30 1871 17.40 10734 

Fall 2017 7857 66.20 1931 16.30 2075 17.50 11863 

Spring 2018 7116 65.80 1791 16.60 1900 17.60 10807 

Fall 2018 7937 66.00 1986 16.50 2097 17.40 12020 

Spring 2019 6950 65.90 1677 15.90 1914 18.20 10541 

Total 111147 67.70 26500 16.10 26489 16.10 164136 

Note. N = 168,342 enrollment records for all courses. 
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Table D.2 

Semester Enrollments by Race for Undergraduate Online and Face-to-Face Courses 

Semester 
Latino White All Other 

Total 
Number % Number % Number % 

Online 

Fall 2012 13 86.70 2 13.30 0 0.00 15 

Spring 2013 20 83.30 4 16.70 0 0.00 24 

Fall 2013 26 61.90 11 26.20 5 11.90 42 

Spring 2014 64 66.00 25 25.80 8 8.20 97 

Fall 2014 99 74.40 19 14.30 15 11.30 133 

Spring 2015 82 64.60 25 19.70 20 15.70 127 

Fall 2015 109 69.40 28 17.80 20 12.70 157 

Spring 2016 105 64.40 30 18.40 28 17.20 163 

Fall 2016 131 69.30 37 19.60 21 11.10 189 

Spring 2017 182 70.80 48 18.70 27 10.50 257 

Fall 2017 172 62.80 62 22.60 40 14.60 274 

Spring 2018 178 65.20 53 19.40 42 15.40 273 

Fall 2018 274 66.70 64 15.60 73 17.80 411 

Spring 2019 366 61.90 112 19.00 113 19.10 591 

Total 1821 66.10 520 18.90 412 15.00 2753 

Face-to-face 
Fall 2012 8695 72.70 1908 16.00 1353 11.30 11956 

Spring 2013 7961 72.10 1733 15.70 1349 12.20 11043 

Fall 2013 8568 74.00 1630 14.10 1387 12.00 11585 

Spring 2014 7969 73.50 1497 13.80 1373 12.70 10839 

Fall 2014 7976 71.40 1754 15.70 1436 12.90 11166 

Spring 2015 7325 71.50 1625 15.90 1295 12.60 10245 

Fall 2015 7952 72.10 1730 15.70 1347 12.20 11029 

Spring 2016 7188 70.80 1623 16.00 1343 13.20 10154 

Fall 2016 7646 69.80 1641 15.00 1661 15.20 10948 

Spring 2017 6809 68.50 1521 15.30 1613 16.20 9943 

Fall 2017 7487 68.30 1659 15.10 1808 16.50 10954 

Spring 2018 6827 68.10 1553 15.50 1647 16.40 10027 

Fall 2018 7588 67.90 1743 15.60 1847 16.50 11178 

Spring 2019 6664 67.50 1479 15.00 1730 17.50 9873 

Total 106655 70.70 23096 15.30 21189 14.00 150940 

Note. N = 153,693 enrollment records for undergraduate courses 
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Table D.3 

Semester Enrollments by Race for Graduate Online and Face-to-Face Courses 

Semester 
Latino White All Other 

Total 
Number % Number % Number % 

Online 

Fall 2012 30 17.10 61 34.90 84 48.00 175 

Spring 2013 24 25.30 55 57.90 16 16.80 95 

Fall 2013 29 29.30 43 43.40 27 27.30 99 

Spring 2014 29 28.20 43 41.70 31 30.10 103 

Fall 2014 15 18.30 37 45.10 30 36.60 82 

Spring 2015 17 19.50 34 39.10 36 41.40 87 

Fall 2015 28 28.00 48 48.00 24 24.00 100 

Spring 2016 24 21.80 57 51.80 29 26.40 110 

Fall 2016 33 29.50 50 44.60 29 25.90 112 

Spring 2017 27 30.30 45 50.60 17 19.10 89 

Fall 2017 37 41.60 30 33.70 22 24.70 89 

Spring 2018 39 37.10 46 43.80 20 19.00 105 

Fall 2018 35 38.00 33 35.90 24 26.10 92 

Spring 2019 49 42.60 39 33.90 27 23.50 115 

Total 416 28.60 621 42.70 416 28.60 1453 

Face-to-face 
Fall 2012 369 29.40 273 21.80 612 48.80 1254 

Spring 2013 311 28.30 229 20.80 559 50.90 1099 

Fall 2013 394 32.30 233 19.10 594 48.60 1221 

Spring 2014 339 30.60 228 20.60 540 48.80 1107 

Fall 2014 325 31.60 239 23.30 463 45.10 1027 

Spring 2015 266 30.00 237 26.70 384 43.30 887 

Fall 2015 275 31.20 285 32.30 322 36.50 882 

Spring 2016 295 35.00 234 27.80 314 37.20 843 

Fall 2016 320 36.10 266 30.00 300 33.90 886 

Spring 2017 304 38.40 229 29.00 258 32.60 791 

Fall 2017 370 40.70 272 29.90 267 29.40 909 

Spring 2018 289 37.10 238 30.50 253 32.40 780 

Fall 2018 349 41.40 243 28.90 250 29.70 842 

Spring 2019 286 42.80 198 29.60 184 27.50 668 

Total 4492 34.00 3404 25.80 5300 40.20 13196 

Note. N = 14,649 enrollment records for graduate courses. 
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RELIABILITY ANALYSIS OF SURVEY RESPONSES 
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Table E.1 

Descriptives and Reliabilities of Digital Motivation and Items of Study 

Items M SD 

Individual Motivations (α =.82) 
They are an entertaining way to pass the time 4.11 1.20 
They let me connect with people who are important to me 4.61 .90 
They can help me to take part more in study or work 4.39 1.20 
They help me to stay on top of news, sports, or events 4.32 1.00 
They allow me to share my ideas and things I create 4.16 1.10 

Attitudes (α =.64) 
Technologies such as the Internet and mobile phones make life easier 4.45 1.00 
Knowing how to use technologies is beneficial when trying to get a job 4.65 .92 
I feel that people pressure me to be constantly connected 3.12 1.42 
There are a lot of things on the Internet that are good for people like me 4.35 .92 

Note. * N = 78 

 
Table E.2 

Descriptives and Reliabilities of Internet Skills Domains and Items of Study 

Items M SD 

Operational (α =.93) 
I know how to open downloaded files 4.75 .91 
I know how to download/save a photo I found online 4.76 .82 
I know how to use shortcut keys (e.g. CTRL-C for copy) 4.35 1.30 
I know how to open a new tab in my browser 4.82 .80 
I know how to bookmark a website 4.69 .91 
I know where to click to go to a different webpage 4.82 .85 
I know how to complete online forms 4.77 .88 
I know how to upload files 4.77 .87 
I know how to adjust privacy settings 4.31 1.15 
I know how to connect to a WIFI network 4.80 .86 

(table continues) 
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Items M SD 

Information Navigation* (α =.91) 
I find it hard to decide what the best keywords are to use for online 
searches 3.86 1.27 

I find it hard to find a website I visited before 4.21 1.14 
I get tired when looking for information online 3.40 1.32 
Sometimes I end up on websites without knowing how I got there 3.89 1.23 
I find the way in which many websites are designed confusing 3.78 1.25 
All the different website layouts make working with Internet difficult for 
me 4.17 1.09 

I should take a course on finding information online 4.28 1.24 
Sometimes I find it hard to verify information I have retrieved 3.96 1.38 

Social (α =.95) 
I know which information I should and shouldn’t share online 4.56 .85 
I know when I should and shouldn’t share information online 4.59 .99 
I am careful to make my comments and behaviors appropriate to the 
situation I find myself in online 4.63 .89 

I know how to change who I share content with (e.g. friends, friends of 
friends or public) 4.59 1.01 

I know how to remove friends from my contact lists 4.59 1.07 
I feel comfortable deciding who to follow online (e.g. on services like 
Twitter or Tumblr) 4.56 1.02 

Creative (α =.87) 
I know how to create something new from existing online images, music 
or video 3.68 1.58 

I know how to make basic changes to the content that others have 
produced 3.54 1.48 

I know how to design a website 2.96 1.53 
I know which different types of licenses apply to online content 2.43 1.53 
I would feel confident putting video content I have created online 3.38 1.38 
I know which apps/software are safe to download 3.82 1.18 
I am confident about writing a comment on a blog, website or forum 4.00 1.16 
I would feel confident writing and commenting online 4.16 1.11 

Note. *The Information Navigation skill was reversed since it contained negatively worded items. 
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Table E.3 

Descriptives and Reliabilities of Internet Use Fields and Items of Study 

Items M SD 

Economic Use - Property  (α =.94) 
Look for information on how to sell something you own 2.30 1.43 
Respond to people’s requests for information about a product or service 
you want to sell 

2.21 1.37 

Put a product up for sale 1.99 1.40 

Economic Use - Employment  (α =.81) 
Integrate tools or apps you have downloaded into the way you work 3.49 1.68 
Look for a different job online 3.06 1.58 
Talk to others online about job opportunities 2.45 1.40 

Economic Use - Education  (α =.79) 
Look for information about a course or course provider 3.11 1.40 
Check others' opinions about a course or place to study 2.71 1.38 
Download course materials 4.27 1.13 

Social Use – Personal Networks  (α =.84) 
Comment on the updates friends or family put online 3.81 1.44 
Talk to family or friends who live further away 4.03 1.45 
Share pictures of you with your family or friends 3.79 1.30 
Social Use – Formal Networks  (α =.77)   
Look for information (online or offline) on clubs or societies 2.98 1.47 
Interact with people who share your personal interests and hobbies 3.67 1.76 
Comment about a political or societal issue 2.71 1.61 

Social Use – Political Networks  (α =.90) 
Look for information about national government services 2.60 1.52 
Ask a representative of a public institution for advice on public services 2.04 1.46 
Look for information about a Member of Congress, local elected official, 
political party or candidate* 

2.40 1.55 

Personal Use – Health & Lifestyle  (α =.80) 
Talk to others about your lifestyle 3.12 1.79 
Look up information on how to improve your fitness 3.64 1.31 
Ask others about a training program 2.49 1.44 

(table continues) 
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Items M SD 

Personal Use – Self-actualization (α =.74) 
Exchange information about events or concerts with others 3.06 1.14 
Look up information to understand problems or issues that interest you 4.07 1.31 
Consult others' opinions on problems or issues that interest you 3.33 1.52 

Personal Use – Leisure  (α =.59) 
Play games 3.06 1.81 
Listen to music 5.00 1.17 
Watch videos/TV programs 4.48 1.22 

Note. *Wording was changed from MP to Member of Congress and local counselor to local elected official 
to reflect appropriate terminology for U.S. public officials. 

 

  



197 

REFERENCES 

Adams Becker, S., Cummins, M., Davis, A., Freeman, A., Hall Giesinger, C., & 
Ananthanarayanan, V. (2017). NMC Horizon Report: 2017 Higher Education 
Edition. Austin, Texas: The New Media Consortium. Retrieved from 
https://library.educause.edu/-/media/files/library/2017/2/2017horizonreporthe.pdf.  

Alexander, B., Ashford-Rowe, K., Weber, N., Seilhamer, R., Pomerantz, J., McCormack, 
M., . . . Barajas-Murphy, N. (2019). EDUCAUSE horizon report 2019 higher 
education edition. EDUCAUSE. Retrieved from https://library.educause.edu/-
/media/files/library/2019/4/2019horizonreport.pdf?la=en&hash=C8E8D444AF372
E705FA1BF9D4FF0DD4CC6F0FDD1. 

Alsaaty, F., Carter, E., Abrahams, D., & Alshameri, F. (2016). Traditional versus online 
learning in institutions of higher education: Minority business students’ 
perceptions. Business And Management Research, 5(2). doi: 
10.5430/bmr.v5n2p31. 

American Psychological Association, APA Task Force on Race and Ethnicity Guidelines 
in Psychology. (2019). Race and ethnicity guidelines in psychology: Promoting 
responsiveness and equity. American Psychological Association. Retrieved from 
http://www.apa.org/about/policy/race-and-ethnicity-in-psychology.pdf.  

Anderson, T. (2008). The theory and practice of online learning. 2nd ed. Edmonton: 
Athabasca University. 

Anderson, M., & Kumar, M. (2019). Digital divide persists even as lower-income 
Americans make gains in tech adoption. Retrieved 5 December 2019, from 
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-
as-lower-income-americans-make-gains-in-tech-adoption/.  

Angiello, R. (2002). Enrollment and success of Hispanic students in online courses. 
U.S. Department of Education. Retrieved from 
https://files.eric.ed.gov/fulltext/ED469358.pdf 

Appana, S. (2008). A review of benefits and limitations of online learning in the context 
of the student, the instructor, and the tenured faculty. International Journal On E-
Learning, 7(1), 5-22. Retrieved from 
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888
_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_o
f_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc31
5f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-
Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf 

Ashlong, C., & Commander, N. (2012). Ethnicity, gender, and perceptions of online 
learning in higher education. MERLOT Journal of Online Learning and Teaching, 
8(2). Retrieved from http://jolt.merlot.org/vol8no2/ashong_0612.htm  

https://library.educause.edu/-/media/files/library/2017/2/2017horizonreporthe.pdf
https://library.educause.edu/-/media/files/library/2019/4/2019horizonreport.pdf?la=en&hash=C8E8D444AF372E705FA1BF9D4FF0DD4CC6F0FDD1
https://library.educause.edu/-/media/files/library/2019/4/2019horizonreport.pdf?la=en&hash=C8E8D444AF372E705FA1BF9D4FF0DD4CC6F0FDD1
https://library.educause.edu/-/media/files/library/2019/4/2019horizonreport.pdf?la=en&hash=C8E8D444AF372E705FA1BF9D4FF0DD4CC6F0FDD1
http://www.apa.org/about/policy/race-and-ethnicity-in-psychology.pdf
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://files.eric.ed.gov/fulltext/ED469358.pdf
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_of_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc315f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_of_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc315f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_of_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc315f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_of_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc315f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf
https://www.researchgate.net/profile/Subhashni_Appanna/publication/237143888_A_Review_of_Benefits_and_Limitations_of_Online_Learning_in_the_Context_of_the_Student_the_Instructor_and_the_Tenured_Faculty/links/5c0741efa6fdcc315f9de15a/A-Review-of-Benefits-and-Limitations-of-Online-Learning-in-the-Context-of-the-Student-the-Instructor-and-the-Tenured-Faculty.pdf
http://jolt.merlot.org/vol8no2/ashong_0612.htm


198 

ASU Online. (2020). 7 top tips from your orientation instructors. Retrieved from 
https://asuonline.asu.edu/newsroom/online-learning-tips/seven-top-tips-your-
orientation-instructors/  

Auerbach, M. P. (2013). Technological Revolution. Research Starters: Sociology 
(Online Edition). 

Baldassare, M., Bonner, D., Petek, S., & Shrestha, J. (2013). California's digital divide. 
San Francisco: Public Policy Institute of California. Retrieved from 
https://www.ppic.org/content/pubs/jtf/JTF_DigitalDivideJTF.pdf 

Bartikowski, B., Laroche, M., Jamal, A., & Yang, Z. (2018). The type-of-internet-access 
digital divide and the well-being of ethnic minority and majority consumers: A 
multi-country investigation. Journal of Business Research, 82, 373-380. doi: 
10.1016/j.jbusres.2017.05.033 

Barton, J. (2018). Preparing workers for the expanding digital economy. In S. 
Andreason, T. Greene, H. Prince & C. Van Horn, Investing in America's 
workforce: Improving outcomes for workers and employers (pp. 251-256). 
Kalamazoo: W.E. Upjohn Institute for Employment Research. Retrieved from 
https://www.investinwork.org/-
/media/68AAA0BA542445508B3CAE88EAFC233D.ashx 

Bawden, D., & Robinson, L. (2000). A distant mirror?; the Internet and the printing 
press. Aslib Proceedings, 52(2), 51-57. doi: 10.1108/eum0000000007000 

Beaudoin, M. (2015). Distance education leadership in the context of digital 
change. Quarterly Review of Distance Education, 16(2), 33-44. 

Bentley, R., Bickle, P., Fibiger, L., Nowell, G., Dale, C., & Hedges, R., …Whittle, A. 
(2012). Community differentiation and kinship among Europe's first farmers. 
Proceedings of the National Academy of Sciences, 109(24), 9326-9330. doi: 
10.1073/pnas.1113710109  

Block, J. (2010). Distance education and the digital divide: an academic 
perspective. Online Journal of Distance Learning Administration, 13(1). Retrieved 
from https://www.westga.edu/~distance/ojdla/spring131/block131.html  

Camacho Liu, M. (2011). Investing in higher education for Latinos: Trends in Latino 
college access and success. National Conference of State Legislatures. 
Retrieved from http://www.ncsl.org/documents/educ/TrendsInLatinoSuccess.pdf 

Campbell, T., & Wescott, J. (2019). Profile of undergraduate students: Attendance, 
distance and remedial education, degree program and field of study, 
demographics, financial aid, financial literacy, employment, and military status: 
2015–16 (pp. 1-195). National Center for Education Statistics. Retrieved from 
https://nces.ed.gov/pubs2019/2019467.pdf 

https://asuonline.asu.edu/newsroom/online-learning-tips/seven-top-tips-your-orientation-instructors/
https://asuonline.asu.edu/newsroom/online-learning-tips/seven-top-tips-your-orientation-instructors/
https://www.investinwork.org/-/media/68AAA0BA542445508B3CAE88EAFC233D.ashx
https://www.investinwork.org/-/media/68AAA0BA542445508B3CAE88EAFC233D.ashx
https://www.westga.edu/%7Edistance/ojdla/spring131/block131.html
http://www.ncsl.org/documents/educ/TrendsInLatinoSuccess.pdf
https://nces.ed.gov/pubs2019/2019467.pdf


199 

Carpenter, D., Ramirez, A., & Severn, L. (2006). Gap or gaps: Challenging the singular 
definition of the Achievement Gap. Education And Urban Society, 39(1), 113-
127. doi: 10.1177/0013124506291792 

Carvin, A. (2000). Mind the gap: The digital divide as the civil rights issue of the new 
millennium. Multimedia Schools, 7(1), 56.  

Chaubey, A., & Bhattacharya, B. (2015). Learning management system in higher 
education. International Journal of Science Technology & Engineering, 2(3), 158-
162. 

Chung, R. (2016). What you’ll wish you had known before starting law school – your 
schedule. Retrieved from https://abaforlawstudents.com/2016/02/03/what-youll-
wish-you-had-known-before-starting-law-school-your-schedule/  

Clark, R. E. (1983). Reconsidering research on learning from media. Review of 
Educational Research, 53(4), 445-459. Retrieved from 
http://www.uky.edu/~gmswan3/609/Clark_1983.pdf 

Clark, R. E. (1994). Media will never influence learning. Educational Technology 
Research and Development, 42(1), 21-29. Retrieved from 
https://link.springer.com/article/10.1007/BF02299088 

Clem, F. (2004). Culture and motivation in online learning environments. In Association 
for Educational Communications and Technology (pp. 183-192). Chicago, IL: 
Association for Educational Communications and Technology. Retrieved from 
https://files.eric.ed.gov/fulltext/ED485100.pdf 

Clinefelter, D. & Aslanian, C., (2016). Online college students 2016: Comprehensive 
data on demands and preferences. Louisville, KY: The Learning House, Inc. 
Retrieved from http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-
2016-Report.pdf  

Clinefelter, D., & Aslanian, C. (2017). Online college students 2017: Comprehensive 
data on demands and preferences. Louisville, KY: The Learning House, Inc. 
Retrieved from http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-
2017-Report.pdf 

Clinefelter, D., Aslanian, C., & Magda, A. J. (2019). Online college students 2019: 
Comprehensive data on demands and preferences. Louisville, KY: The Learning 
House, Inc. Retrieved from https://49hk843qjpwu3gfmw73ngy1k-
wpengine.netdna-ssl.com/wp-content/uploads/2019/06/OCS-2019-FINAL-WEB-
Report.pdf 

Cohn, D. (2015). Future immigration will change the face of America by 2065. Pew 
Research Center. Retrieved from http://www.pewresearch.org/fact-
tank/2015/10/05/future-immigration-will-change-the-face-of-america-by-2065/ 

https://abaforlawstudents.com/2016/02/03/what-youll-wish-you-had-known-before-starting-law-school-your-schedule/
https://abaforlawstudents.com/2016/02/03/what-youll-wish-you-had-known-before-starting-law-school-your-schedule/
http://www.uky.edu/%7Egmswan3/609/Clark_1983.pdf
https://link.springer.com/article/10.1007/BF02299088
https://files.eric.ed.gov/fulltext/ED485100.pdf
http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-2016-Report.pdf
http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-2016-Report.pdf
http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-2017-Report.pdf
http://www.learninghouse.com/wp-content/uploads/2017/10/OCS-2017-Report.pdf
https://49hk843qjpwu3gfmw73ngy1k-wpengine.netdna-ssl.com/wp-content/uploads/2019/06/OCS-2019-FINAL-WEB-Report.pdf
https://49hk843qjpwu3gfmw73ngy1k-wpengine.netdna-ssl.com/wp-content/uploads/2019/06/OCS-2019-FINAL-WEB-Report.pdf
https://49hk843qjpwu3gfmw73ngy1k-wpengine.netdna-ssl.com/wp-content/uploads/2019/06/OCS-2019-FINAL-WEB-Report.pdf
http://www.pewresearch.org/fact-tank/2015/10/05/future-immigration-will-change-the-face-of-america-by-2065/
http://www.pewresearch.org/fact-tank/2015/10/05/future-immigration-will-change-the-face-of-america-by-2065/


200 

Contreras, A., & Valverde, L. (1994). The impact of Brown on the education of 
Latinos. The Journal of Negro Education, 63(3), 470. doi: 10.2307/2967197 

Corry, M. (2016). Hispanic or Latino student success in online schools. The 
International Review of Research In Open and Distributed Learning, 17(3). doi: 
10.19173/irrodl.v17i3.2257.   

Creative Commons (2020). Creative Commons — Attribution-NonCommercial-
ShareAlike 4.0 International — CC BY-NC-SA 4.0. Creative Commons. Retrieved 
from: https://creativecommons.org/licenses/by-nc-sa/4.0/ 

Cruz-Jesus, F., Vicente, M., Bacao, F., & Oliveira, T. (2016). The education-related 
digital divide: An analysis for the EU-28. Computers In Human Behavior, 56, 72-
82. doi: 10.1016/j.chb.2015.11.027 

de Brey, C., Musu, L., McFarland, J., Wilkinson-Flicker, S., Diliberti, M., & Zhang, 
A…Wang, X. (2019). Status and trends in the education of racial and ethnic 
groups 2018 (pp. 1-228). National Center for Education Statistics. Retrieved from 
https://nces.ed.gov/pubs2019/2019038.pdf 

Digital divide. (n.d.). Retrieved 2018, from https://www.merriam-
webster.com/dictionary/digital%20divide 

Doughty, P. L., Spector, J. M., & Yonai, B. (2003). Time, efficacy and cost 
considerations of e-collaboration in online university courses. Brazilian Review of 
Open and Distance Learning, 2(1). Retrieved from 
http://seer.abed.net.br/index.php/RBAAD/article/view/153  

Dray, B., Lowenthal, P., Miszkiewicz, M., Ruiz‐Primo, M., & Marczynski, K. (2011). 
Developing an instrument to assess student readiness for online learning: a 
validation study. Distance Education, 32(1), 29-47. doi: 
10.1080/01587919.2011.565496 

EDUCAUSE. (2018). NMC Horizon Report. Retrieved from https://www.nmc.org/nmc-
horizon/ 

Enger, K. (2006). Minorities and online higher education. Educause Quarterly,(29). 
Retrieved from 
https://er.educause.edu/~/media/files/articles/2006/11/eqm0641.pdf?la=en 

Espinosa, L. L., Turk, J. M., Taylor, M., & Chessman, H. M. (2019). Race and ethnicity 
in higher education: A status report. Washington, D.C.: American Council on 
Education. Retrieved from https://1xfsu31b52d33idlp13twtos-wpengine.netdna-
ssl.com/wp-content/uploads/2019/02/Race-and-Ethnicity-in-Higher-Education.pdf 

Fairlie, R. W. (2017). Have we finally bridged the digital divide? Smart phone and 
Internet use patterns by race and ethnicity. First Monday, 22(3). 

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://nces.ed.gov/pubs2019/2019038.pdf
https://www.merriam-webster.com/dictionary/digital%20divide
https://www.merriam-webster.com/dictionary/digital%20divide
http://seer.abed.net.br/index.php/RBAAD/article/view/153
https://www.nmc.org/nmc-horizon/
https://www.nmc.org/nmc-horizon/
https://er.educause.edu/%7E/media/files/articles/2006/11/eqm0641.pdf?la=en
https://1xfsu31b52d33idlp13twtos-wpengine.netdna-ssl.com/wp-content/uploads/2019/02/Race-and-Ethnicity-in-Higher-Education.pdf
https://1xfsu31b52d33idlp13twtos-wpengine.netdna-ssl.com/wp-content/uploads/2019/02/Race-and-Ethnicity-in-Higher-Education.pdf


201 

Fang, M., Canham, S., Battersby, L., Sixsmith, J., Wada, M., & Sixsmith, A. (2019). 
Exploring privilege in the digital divide: Implications for theory, policy, and 
practice. The Gerontologist, 59(1), e1-e15. doi: 10.1093/geront/gny037 

Farley, H., & Willems, J. (2017). Digital equity: diversity, inclusion and access for 
incarcerated students in a digital age. In ASCILITE2017: 34th International 
Conference on Innovation, Practice and Research in the Use of Educational 
Technologies in Tertiary Education (pp. 68-72). Toowoomba: The University of 
Southern Queensland. Retrieved from http://2017conference.ascilite.org/wp-
content/uploads/2017/11/Concise-FARLEY.pdf 

Fraga, L., Meier, K., & England, R. (1986). Hispanic Americans and educational policy: 
Limits to equal access. The Journal of Politics, 48(4), 850-876. doi: 
10.2307/2131003 

Fraenkel, J., Wallen, N., & Hyun, H. (2014). How to design and evaluate research in 
education (9th ed.). New York: McGraw-Hill. 

Friemel, T. N. (2016). The digital divide has grown old: Determinants of a digital divide 
among seniors. New Media & Society, 18(2), 313-331. 
doi:10.1177/1461444814538648. 

Goldsmith, P. A. (2004). Schools’ racial mix, students’ optimism, and the Black-White 
and Latino-White achievement gaps. Sociology of Education, 77(2), 121–147. 
https://doi.org/10.1177/003804070407700202 

González Burchard, E., Borrell, L., Choudhry, S., Naqvi, M., Tsai, H., Rodriguez-
Santana, J., …Risch, N. (2005). Latino populations: A unique opportunity for the 
study of race, genetics, and social environment in epidemiological research. 
American Journal of Public Health, 95(12), 2161-2168. doi: 
10.2105/ajph.2005.068668 

Goode, J. (2010). The digital identity divide: how technology knowledge impacts college 
students. New Media & Society, 12(3), 497–513. 
https://doi.org/10.1177/1461444809343560 

Gunkel, D. J. (2003). Second thoughts: Toward a critique of the digital divide. New 
Media & Society, 5(4), 499–522. https://doi.org/10.1177/146144480354003 

Hacker, K., & Steiner, R. (2002). The digital divide for Hispanic Americans. Howard 
Journal of Communications, 13(4), 267-283. doi: 10.1080/10646170216116 

Hansen, J., & Reich, J. (2015). Democratizing education? Examining access and usage 
patterns in massive open online courses. Science, 350(6265), 1245-1248. doi: 
10.1126/science.aab3782 

Harasim, L. (2017). Learning theory and online technologies (2nd ed.). New York: 
Routledge. 

http://2017conference.ascilite.org/wp-content/uploads/2017/11/Concise-FARLEY.pdf
http://2017conference.ascilite.org/wp-content/uploads/2017/11/Concise-FARLEY.pdf
https://doi.org/10.1177/003804070407700202
https://doi.org/10.1177/1461444809343560
https://doi.org/10.1177/146144480354003


202 

Harrell, I. I. (2008). Increasing the success of online students. Inquiry, 13(1), 36-44. 

Hayes-Bautista, D., & Chapa, J. (1987). Latino terminology: conceptual bases for 
standardized terminology. American Journal of Public Health, 77(1), 61-68. doi: 
10.2105/ajph.77.1.61 

Helsper, E., & Smirnova, S. (2016). Slipping through the net: Are disadvantaged young 
people being left further behind in the digital era?. The Prince's Trust. Retrieved 
from http://lse.ac.uk/business-and-
consultancy/consulting/assets/documents/slipping-through-the-net.pdf  

Henderson, L. (1996). Instructional design of interactive multimedia: A cultural 
critique. Educational Technology Research And Development, 44(4), 85-104. doi: 
10.1007/bf02299823 

Hilbert, M. (2011). Digital gender divide or technologically empowered women in 
developing countries? A typical case of lies, damned lies, and 
statistics. Women's Studies International Forum, 34(6), 479-489. doi: 
10.1016/j.wsif.2011.07.001 

Hilbert, M. (2016). The bad news is that the digital access divide is here to stay: 
Domestically installed bandwidths among 172 countries for 1986–2014. 
Telecommunications Policy, 40(6), 567-581. doi: 10.1016/j.telpol.2016.01.006 

Hispanic Association of Colleges and Universities. (2019). 2019 Fact sheet: Hispanic 
higher education and HSIs. Retrieved from 
https://www.hacu.net/images/hacu/OPAI/2019_HSI_FactSheet[2].pdf 

Hohlfeld, T., Ritzhaupt, A., Dawson, K., & Wilson, M. (2017). An examination of seven 
years of technology integration in Florida schools: Through the lens of the levels 
of digital divide in schools. Computers & Education, 113, 135-161. doi: 
10.1016/j.compedu.2017.05.017.  

Indiana Commission for Higher Education. (2018). 2018 College equity report: 
Measuring gaps in educational opportunity. Indianapolis. Retrieved from 
https://files.eric.ed.gov/fulltext/ED598254.pdf 

Johnson, H., & Mejia, M. (2014). Online learning and student outcomes in California’s 
Community Colleges (pp. 1-20). Public Policy Institute of California. Retrieved 
from https://www.ppic.org/content/pubs/report/R_514HJR.pdf 

Journell, W. (2007). The inequities of the digital divide: Is E-Learning a solution?. E-
Learning and Digital Media, 4(2), 138-149. doi: 10.2304/elea.2007.4.2.138 

Kao, G., & Thompson, J. (2003). Racial and ethnic stratification in educational 
achievement and attainment. Annual Review Of Sociology, 29(1), 417-442. doi: 
10.1146/annurev.soc.29.010202.100019 

http://lse.ac.uk/business-and-consultancy/consulting/assets/documents/slipping-through-the-net.pdf
http://lse.ac.uk/business-and-consultancy/consulting/assets/documents/slipping-through-the-net.pdf
https://www.hacu.net/images/hacu/OPAI/2019_HSI_FactSheet%5b2%5d.pdf
https://files.eric.ed.gov/fulltext/ED598254.pdf
https://www.ppic.org/content/pubs/report/R_514HJR.pdf


203 

Kaupp, R. (2012). Online Penalty: The impact of online instruction on the Latino-White 
achievement gap. Journal of Applied Research in the Community College, 19(2), 
8–16. 

Ke, F., & Kwak, D. (2013). Online learning across ethnicity and age: A study on learning 
interaction participation, perception, and learning satisfaction. Computers & 
Education, 61, 43-51. doi:10.1016/j.compedu.2012.09.003 

Khalid, M., & Pedersen, M. (2016). Digital Exclusion in Higher Education Contexts: A 
Systematic Literature Review. Procedia - Social and Behavioral Sciences, 228, 
614-621. doi: 10.1016/j.sbspro.2016.07.094 

Kizilcec, R., & Halawa, S. (2015). Attrition and achievement gaps in online learning. In 
Proceedings of the Second ACM Conference on Learning at Scale, L@S 2015. 
57-66. 10.1145/2724660.2724680 

Kozma, R. B. (1991). Learning with media. Review of Educational Research, 61(2), 
179-211. Retrieved from 
http://www.anitacrawley.net/Resources/Articles/Kozma1991.pdf 

 Kozma, R. B. (1994). The influence of media on learning: The debate continues. 
School Library Media Research SLMQ 22(4). Retrieved from 
http://www.ala.org/aasl/sites/ala.org.aasl/files/content/aaslpubsandjournals/slr/ed
choice/SLMQ_InfluenceofMediaonLearning_InfoPower.pdf 

Ladson-Billings, G. (2006). From the achievement gap to the education debt: 
Understanding achievement in U.S. schools. Educational Researcher, 35(7), 3-
12. doi: 10.3102/0013189x035007003 

Lagier, J. (2003). Distance learning and the minority student: special needs and 
opportunities. Internet & Higher Education, 6(2), 179. doi:10.1016/S1096-
7516(03)00023-X 

Lee, J. (2002). Racial and ethnic achievement gap trends: Reversing the progress 
toward equity? Educational Researcher, 31(1), 3–12. 
https://doi.org/10.3102/0013189X031001003 

Lenhart, A. (2000). Who's not online?. Washington D.C.: Pew Research Center. 
Retrieved from http://www.pewinternet.org/2000/09/21/whos-not-online/ 

Lloyd, S., Byrne, M., & McCoy, T. (2012). Faculty-perceived barriers of online 
education. MERLOT Journal Of Online Learning And Teaching, 8(1). Retrieved 
from https://jolt.merlot.org/vol8no1/lloyd_0312.htm  

Lopez, M. (2009). Latinos and education: Explaining the attainment gap (pp. 1-34). 
Washington, D.C.: Pew Hispanic Center. Retrieved from 
https://vtechworks.lib.vt.edu/bitstream/handle/10919/83166/LatinosEducationAtta
inmentGap.pdf?sequence=1 

http://www.anitacrawley.net/Resources/Articles/Kozma1991.pdf
http://www.ala.org/aasl/sites/ala.org.aasl/files/content/aaslpubsandjournals/slr/edchoice/SLMQ_InfluenceofMediaonLearning_InfoPower.pdf
http://www.ala.org/aasl/sites/ala.org.aasl/files/content/aaslpubsandjournals/slr/edchoice/SLMQ_InfluenceofMediaonLearning_InfoPower.pdf
https://doi.org/10.3102/0013189X031001003
http://www.pewinternet.org/2000/09/21/whos-not-online/
https://jolt.merlot.org/vol8no1/lloyd_0312.htm
https://vtechworks.lib.vt.edu/bitstream/handle/10919/83166/LatinosEducationAttainmentGap.pdf?sequence=1
https://vtechworks.lib.vt.edu/bitstream/handle/10919/83166/LatinosEducationAttainmentGap.pdf?sequence=1


204 

Lopez, M., Gonzalez-Barrera, A., & López, G. (2017). Latino identity declines across 
generations as immigrant ties weaken. Retrieved from 
https://www.pewhispanic.org/2017/12/20/hispanic-identity-fades-across-
generations-as-immigrant-connections-fall-away/#fn-26635-7 

Lopez, M., Gonzalez-Barrera, A., & Patten, E. (2013). Closing the digital divide: Latinos 
and technology adoption. Pew Hispanic Center. Retrieved from 
https://www.pewresearch.org/wp-
content/uploads/sites/5/2013/03/Latinos_Social_Media_and_Mobile_Tech_03-
2013_final.pdf 

Lu, M., & Cavazos Vela, J. (2014). Online learning perceptions and effectiveness of 
research methods courses in a Hispanic-Serving higher education 
institute. Journal Of Hispanic Higher Education, 14(1), 34-55. doi: 
10.1177/1538192714543561 

McCoy, D., & Rodricks, D. (2015). Critical Race Theory in higher education: 20 years of 
theoretical and research innovations. ASHE Higher Education Report, 41(3), 1-
117. doi: 10.1002/aehe.20021  

McLoughlin, C. (2000). Cultural maintenance, ownership, and multiple perspectives: 
features of Web-based delivery to promote equity. Journal of Educational 
Media, 25(3), 229-241. doi: 10.1080/13581650020054406 

National Archives and Records Administration. (1978) Federal Register: 43 Fed. Reg. 
19193 May 4, 1978. Retrieved from the Library of Congress, 
https://www.loc.gov/item/fr043087/ 

National Archives and Records Administration. (1997) Federal Register: 62 Fed. Reg. 
58782 October 30, 1997. Retrieved from the Library of Congress, 
https://www.federalregister.gov/d/97-28653 

National Center for Education Statistics. (2009). The Integrated Postsecondary 
Education Data System. Retrieved from https://nces.ed.gov/ipeds/about-ipeds 

National Center for Education Statistics. (2011). NAEP studies - Achievement gaps: 
How Hispanic and White students in public schools perform in mathematics and 
reading on NAEP. Retrieved from 
https://nces.ed.gov/nationsreportcard/pubs/studies/2011459.asp 

National Center for Education Statistics. (2019a). IPEDS 2019-20 survey materials: 
Glossary. U.S. Department of Education. Retrieved from 
https://surveys.nces.ed.gov/ipeds/Downloads/Forms/IPEDSGlossary.pdf 

National Center for Education Statistics. (2019b). Integrated Postsecondary Education 
Data System (IPEDS). In NCES handbook of survey methods. U.S. Department 
of Education. Retrieved from https://nces.ed.gov/statprog/handbook/pdf/ipeds.pdf  

https://www.pewhispanic.org/2017/12/20/hispanic-identity-fades-across-generations-as-immigrant-connections-fall-away/#fn-26635-7
https://www.pewhispanic.org/2017/12/20/hispanic-identity-fades-across-generations-as-immigrant-connections-fall-away/#fn-26635-7
https://www.pewresearch.org/wp-content/uploads/sites/5/2013/03/Latinos_Social_Media_and_Mobile_Tech_03-2013_final.pdf
https://www.pewresearch.org/wp-content/uploads/sites/5/2013/03/Latinos_Social_Media_and_Mobile_Tech_03-2013_final.pdf
https://www.pewresearch.org/wp-content/uploads/sites/5/2013/03/Latinos_Social_Media_and_Mobile_Tech_03-2013_final.pdf
https://www.loc.gov/item/fr043087/
https://www.federalregister.gov/d/97-28653
https://nces.ed.gov/ipeds/about-ipeds
https://nces.ed.gov/nationsreportcard/pubs/studies/2011459.asp
https://surveys.nces.ed.gov/ipeds/Downloads/Forms/IPEDSGlossary.pdf
https://nces.ed.gov/statprog/handbook/pdf/ipeds.pdf


205 

National Center for Education Statistics. (2020). IPEDS Survey Material: Race/Ethnicity 
FAQs. Retrieved from https://surveys.nces.ed.gov/ipeds/visFaq_re.aspx  

National Digital Inclusion Alliance. (2019). Definitions. Retrieved 26 November 2019, 
from https://www.digitalinclusion.org/definitions/ 

National Education Association. (2009). Students affected by Achievement Gaps. 
Retrieved from http://www.nea.org/home/20380.htm 

NTIA. (1999). Falling through the Net: Defining the digital divide. U.S. Department of 
Commerce: National Telecommunications and Information Administration. 
Retrieved from https://www.ntia.doc.gov/legacy/ntiahome/fttn99/FTTN.pdf 

OECD. (2001). Understanding the digital divide. France: OECD. Retrieved from 
https://www.oecd.org/sti/1888451.pdf 

OECD. (2015). Students, computers, and learning: Making the connections. OECD 
Publishing. Retrieved from https://doi.org/10.1787/19963777 

OECD. (2018). Bridging the digital gender divide. OECD Publishing. Retrieved from 
http://www.oecd.org/internet/bridging-the-digital-gender-divide.pdf 

Ortiz, V., & Telles, E. (2012). Racial Identity and Racial Treatment of Mexican 
Americans. Race and Social Problems, 4(1), 41-56. doi: 10.1007/s12552-012-
9064-8  

Pew Research Center. (2018). Demographics of Internet and home broadband usage in 
the United States. Retrieved from http://www.pewinternet.org/fact-sheet/internet-
broadband/ 

Palacios, A., & Wood, J. (2016). Is online learning the silver bullet for men of color? An 
institutional-level analysis of the California Community College 
System. Community College Journal of Research and Practice, 40(8), 643-655. 
doi: 10.1080/10668926.2015.1087893 

ProLiteracy. (2016). U.S. Adult Literacy Facts. Retrieved, from 
https://proliteracy.org/Portals/0/pdf/PL_AdultLitFacts_US_flyer.pdf?ver=2016-05-
06-145137-067 

Protopsaltis, S., & Baum, S. (2019). Does online education live up to its promise? A look 
at the evidence and implications for federal policy. Laura and John Arnold 
Foundation. Retrieved from https://mason.gmu.edu/~sprotops/OnlineEd.pdf 

Reese, B. (2018). The Fourth Age: Smart robots, conscious computers, and the future 
of humanity. New York: ATRIA Books. 

Reyes, D. (2018). Learning to be Latino: How colleges shape identity politics. New 
Brunswick: Rutgers University Press. 

https://surveys.nces.ed.gov/ipeds/visFaq_re.aspx
https://www.digitalinclusion.org/definitions/
http://www.nea.org/home/20380.htm
https://www.ntia.doc.gov/legacy/ntiahome/fttn99/FTTN.pdf
https://www.oecd.org/sti/1888451.pdf
https://doi.org/10.1787/19963777
http://www.oecd.org/internet/bridging-the-digital-gender-divide.pdf
http://www.pewinternet.org/fact-sheet/internet-broadband/
http://www.pewinternet.org/fact-sheet/internet-broadband/
https://proliteracy.org/Portals/0/pdf/PL_AdultLitFacts_US_flyer.pdf?ver=2016-05-06-145137-067
https://proliteracy.org/Portals/0/pdf/PL_AdultLitFacts_US_flyer.pdf?ver=2016-05-06-145137-067
https://mason.gmu.edu/%7Esprotops/OnlineEd.pdf


206 

Richardson, J. (2012). The attainment of White and ethnic minority students in distance 
education. Assessment & Evaluation In Higher Education, 37(4), 393-408. doi: 
10.1080/02602938.2010.534767 

Rockinson-Szapkiw, A., Dunn, R., & David, H. (2010). Technologies that assist in 
closing the achievement gap: A comparison African American and Caucasian 
students' learning and community in the online classroom. In School of 
Education: Faculty Publication and Presentations (pp. 804-809). Liberty 
University. Retrieved from https://core.ac.uk/download/pdf/58823438.pdf 

Rowsell, J., Morrell, E., & Alvermann, D. (2017). Confronting the digital divide: 
Debunking brave new world discourses. The Reading Teacher, 71(2), 157-165. 
doi: 10.1002/trtr.1603 

Salkind, N. (2011). Statistics for people who (think they) hate statistics (4th ed.). 
Thousand Oaks: SAGE Publications. 

Sanchez, I., & Gunawardena, C. (1998). Understanding and supporting the culturally 
diverse distance learner. In C. Gibson, Distance learners in higher education: 
Institutional responses to quality outcomes (pp. 47-64). Madison: Atwood 
Publishing. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.452.5331&rep=rep1&ty
pe=pdf 

Schaeffer, K. (2019). The most common age among whites in U.S. is 58 – more than 
double that of racial and ethnic minorities. Retrieved from 
https://www.pewresearch.org/fact-tank/2019/07/30/most-common-age-among-
us-racial-ethnic-groups/ 

Scheerder, A., van Deursen, A., & van Dijk, J. (2017). Determinants of Internet skills, 
uses and outcomes. A systematic review of the second- and third-level digital 
divide. Telematics and Informatics, 34(8), 1607-1624. doi: 
10.1016/j.tele.2017.07.007 

Seaman, J. E., Allen, I. E., & Seaman, J. (2018). Grade increase: Tracking distance 
education in the United States. Retrieved from 
https://onlinelearningsurvey.com/reports/gradeincrease.pdf 

Sharif, A., & Gisbert, M. (2015). The impact of culture on instructional design and 
quality. International Journal of Instruction, 8(1), 143-156. doi: 
10.12973/iji.2015.8111a 

Shea, P., & Bidjerano, T. (2014). Does online learning impede degree completion? A 
national study of community college students. Computers & Education, 75, 103-
111. doi: 10.1016/j.compedu.2014.02.009 

Sims, J., Vidgen, R., & Powell, P. (2008). E-Learning and the digital divide: perpetuating 
cultural and socio-economic elitism in higher education. Communications of The 

https://core.ac.uk/download/pdf/58823438.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.452.5331&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.452.5331&rep=rep1&type=pdf
https://www.pewresearch.org/fact-tank/2019/07/30/most-common-age-among-us-racial-ethnic-groups/
https://www.pewresearch.org/fact-tank/2019/07/30/most-common-age-among-us-racial-ethnic-groups/
https://onlinelearningsurvey.com/reports/gradeincrease.pdf


207 

Association For Information Systems, 22(23), 429-442. doi: 
10.17705/1cais.02223 

Slate, J., Manuel, M., & Jr, K. (2002). The "digital divide": Hispanic college students' 
views of educational uses of the Internet. Assessment & Evaluation in Higher 
Education, 27(1), 75-93. doi: 10.1080/02602930120105081 

Smith, A. (2018). Declining majority of online adults say the Internet has been good for 
society. Pew Research Center. Retrieved from 
http://www.pewinternet.org/2018/04/30/declining-majority-of-online-adults-say-
the-internet-has-been-good-for-society/ 

Smith, D. R., & Ayers, D. F. (2006). Culturally responsive pedagogy and online learning: 
Implications for the globalized community college. Community College Journal of 
Research and Practice, 30(5-6), 401-415. doi:10.1080/10668920500442125 

Solórzano, D. G., & Yosso, T. J. (2001). Critical race and LatCrit theory and method: 
Counterstorytelling Chicana and Chicano graduate school experiences. 
International Journal of Qualitative Studies in Education,4, 471-495. 

Sperling, R. (2007). Development of the attributions for scholastic outcomes scale—
Latino (ASO-L) (Ph.D.). The University of Texas at Austin. 

Spector, J. M. (2005). Time demands in online instruction. Distance Education, 26(1), 3-
25. 

Spector, J. M., & Ren, Y. (2015). History of educational technology. In J. Spector, The 
SAGE encyclopedia of educational technology (pp. 335-344). Thousand Oaks: 
SAGE. 

Spector, J.M., & Yuen, A. (2016). Educational technology program and project 
evaluation. New York: Routledge. 

Stack, S. (2015). Learning outcomes in an online vs traditional course. Georgia 
Educational Researcher, 9(1). Available at: 
https://digitalcommons.georgiasouthern.edu/cgi/viewcontent.cgi?article=1491&co
ntext=ij-sotl 

Sun, J., & Metros, S. (2011). The digital divide and its impact on academic 
performance. US-China Education Review, 2, 153-161. Retrieved from 
https://files.eric.ed.gov/fulltext/ED524846.pdf 

Sweller, J. (2016). Cognitive load theory, evolutionary educational psychology, and 
instructional design. In D. Geary & D. Berch, Evolutionary psychology. 
Evolutionary perspectives on child development and education (pp. 291–306). 
Springer International Publishing. 

http://www.pewinternet.org/2018/04/30/declining-majority-of-online-adults-say-the-internet-has-been-good-for-society/
http://www.pewinternet.org/2018/04/30/declining-majority-of-online-adults-say-the-internet-has-been-good-for-society/
https://digitalcommons.georgiasouthern.edu/cgi/viewcontent.cgi?article=1491&context=ij-sotl
https://digitalcommons.georgiasouthern.edu/cgi/viewcontent.cgi?article=1491&context=ij-sotl
https://files.eric.ed.gov/fulltext/ED524846.pdf


208 

Tapanes, M., Smith, G., & White, J. (2009). Cultural diversity in online learning: A study 
of the perceived effects of dissonance in levels of individualism/collectivism and 
tolerance of ambiguity. The Internet and Higher Education, 12(1), 26-34. doi: 
10.1016/j.iheduc.2008.12.001 

Telles, E. (2018). Latinos, race, and the U.S. census. The ANNALS of the American 
Academy of Political and Social Science, 677(1), 153–164. 
https://doi.org/10.1177/0002716218766463 

Tierney, W. (1993). Building communities of difference: Higher education in the twenty-
first century. Westport: Bergin & Garvey. 

U.S. Census Bureau. (2017). Educational attainment in the United States: 2017. 
Retrieved from https://www.census.gov/data/tables/2017/demo/education-
attainment/cps-detailed-tables.html  

U.S. Department of Education. (2016a). Definition of Hispanic-Serving Institutions. 
Retrieved from https://www2.ed.gov/print/programs/idueshsi/definition.html 

U.S. Department of Education. (2016b). Hispanic-Serving Institutions (HSIs). Retrieved 
from https://sites.ed.gov/hispanic-initiative/hispanic-serving-institutions-hsis/ 

U.S. Department of Education. (2018). Achievement Gaps. Retrieved from 
https://nces.ed.gov/nationsreportcard/studies/gaps/ 

van Deursen, A., & Solis Andrade, L. (2018). First- and second-level digital divides in 
Cuba: Differences in Internet motivation, access, skills and usage. First Monday, 
23(8). doi:https://doi.org/10.5210/fm.v23i8.8258 

van Deursen, A., & van Dijk, J. (2011). Internet skills and the digital divide. New Media 
& Society, 13(6), 893–911. https://doi.org/10.1177/1461444810386774 

van Deursen, A., & van Dijk, J. (2014). The digital divide shifts to differences in usage. 
New Media & Society, 16(3), 507-526. doi: 10.1177/1461444813487959 

van Deursen, A., & van Dijk, J. (2018). The first-level digital divide shifts from 
inequalities in physical access to inequalities in material access. New Media & 
Society, 146144481879708. doi: 10.1177/1461444818797082 

van Deursen, A., Helsper, E., & Eynon, R. (2014). Measuring digital skills. From digital 
skills to tangible outcomes project report. Retrieved from: 
http://www.lse.ac.uk/media-and-
communications/assets/documents/research/projects/disto/Measuring-Digital-
Skills.pdf 

van Deursen, A., Helsper, E, & Eynon, R. (2016) Development and validation of the 
Internet Skills Scale (ISS), Information, Communication & Society, 19(6), 804–
823, DOI: 10.1080/1369118X.2015.1078834 

https://doi.org/10.1177/0002716218766463
https://www.census.gov/data/tables/2017/demo/education-attainment/cps-detailed-tables.html
https://www.census.gov/data/tables/2017/demo/education-attainment/cps-detailed-tables.html
https://www2.ed.gov/print/programs/idueshsi/definition.html
https://sites.ed.gov/hispanic-initiative/hispanic-serving-institutions-hsis/
https://nces.ed.gov/nationsreportcard/studies/gaps/
https://doi.org/10.5210/fm.v23i8.8258
https://doi.org/10.1177/1461444810386774
http://www.lse.ac.uk/media-and-communications/assets/documents/research/projects/disto/Measuring-Digital-Skills.pdf
http://www.lse.ac.uk/media-and-communications/assets/documents/research/projects/disto/Measuring-Digital-Skills.pdf
http://www.lse.ac.uk/media-and-communications/assets/documents/research/projects/disto/Measuring-Digital-Skills.pdf
https://doi.org/10.1080/1369118X.2015.1078834


209 

van Dijk, J. (2005). The deepening divide. Thousand Oaks: Sage Publications. 

van Dijk, J. (2006). Digital divide research, achievements and 
shortcomings. Poetics, 34(4-5), 221-235. doi: 10.1016/j.poetic.2006.05.004 

van Dijk, J. (2013). A theory of the digital divide. In M. Ragnedda & G. Muschert, The 
digital divide: The internet and social inequality in international perspective (1st 
ed., pp. 29-52). Oxon: Routledge. 

van Dijk, J. (2020). The digital divide. Medford: Polity Press. 

Wei, J. (2012). Great inventions that changed the world. Hoboken: Wiley. 

Wirth, L. (1941). Morale and minority groups. American Journal of Sociology, 47(3), 
415-433. doi: 10.1086/218921 

Wirth, L. (1945). The problem of minority groups. In R. Linton (Ed.), The science of man 
in the world crisis (pp. 347–372). New York: Columbia University Press. 

Witte, J.C., & Mannon, S.E. (2010). The Internet and social inequalities. New York: 
Routledge.  

Woolf, B. (2010). A roadmap for education technology. Computing Community 
Consortium. Retrieved from https://hal.archives-ouvertes.fr/hal-
00588291/document  

Xu, D., & Jaggars, S. (2014). Performance gaps between online and face-to-face 
courses: Differences across types of students and academic subject areas. The 
Journal of Higher Education, 85(5), 633-659. doi: 
10.1080/00221546.2014.11777343 

Xu, D., & Xu, Y. (2019). The promises and limits of online higher education: 
Understanding how distance education affects access, cost, and quality. 
American Enterprise Institute. Retrieved from https://www.aei.org/wp-
content/uploads/2019/03/The-Promises-and-Limits-of-Online-Higher-
Education.pdf 

Yankauer, A. (1987). Hispanic/Latino--what's in a name?. American Journal of Public 
Health, 77(1), 15-17. doi: 10.2105/ajph.77.1.15 

Yeboah, A.K., & Smith, P. (2016). Relationships between minority students online 
learning experiences and academic performance. Online Learning, 20(4). doi: 
10.24059/olj.v20i4.577 

Zheng, B., & Warschauer, M. (2015). Participation, interaction, and academic 
achievement in an online discussion environment. Computers & Education, 84, 
78-89. doi: 10.1016/j.compedu.2015.01.008 

https://hal.archives-ouvertes.fr/hal-00588291/document
https://hal.archives-ouvertes.fr/hal-00588291/document
https://www.aei.org/wp-content/uploads/2019/03/The-Promises-and-Limits-of-Online-Higher-Education.pdf
https://www.aei.org/wp-content/uploads/2019/03/The-Promises-and-Limits-of-Online-Higher-Education.pdf
https://www.aei.org/wp-content/uploads/2019/03/The-Promises-and-Limits-of-Online-Higher-Education.pdf

	ACKNOWLEDGEMENTS
	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER 1. INTRODUCTION
	Introduction to the Problem
	Hispanic or Latino?
	Statement of the Problem
	Purpose of the Study
	Significance of the Study
	Research Questions
	Definition of Terms
	Limitations
	Overview of Dissertation

	CHAPTER 2. LITERATURE REVIEW
	Introduction
	The Digital Divide
	Three Levels of the Digital Divide
	The Digital Divide Today
	The Digital Divide and Education

	Online Learning
	Benefits and Barriers of Online Learning
	Does Online Learning Increase Access to Higher Education?
	Minorities in Online Learning

	Achievement Gaps in Higher Education
	Gaps Found in Online Learning
	Attributions for Achievement Gaps

	Theoretical Framework
	Van Dijk’s Resources and Appropriation Theory
	Motivational Access
	Material Access
	Internet Skills
	Internet Usage

	The Clark-Kozma Media Debate

	Summary

	CHAPTER 3. METHODOLOGY
	Introduction
	Research Design
	Participants
	Instrumentation
	Material Access
	Digital Motivation and Attitudes
	Internet Skills
	Internet Usage

	Data Collection
	Data Analysis
	Part 1 of the Study: Enrollment and Achievement in Online Courses
	Part 2 of the Study
	Digital Motivation, Material Access, and Academic Performance
	Internet Skills, Internet Usage, and Academic Performance
	Online Students and the Digital Divide


	Summary

	CHAPTER 4. RESEARCH FINDINGS
	Introduction
	Part 1 of the Study
	Enrollment and Achievement in Online Courses
	Research Question 1A: To what extent are Latino students enrolling in online courses compared to the enrollment in face-to-face courses?
	Research Question 1B: To what extent are there differences between the Latino and White achievement gap for online courses and face-to-face courses?


	Part 2 of the Study
	Digital Motivation, Material Access, and Academic Performance
	Research Question 2A: What is the relationship between digital motivation and academic performance in online courses for Latino online students compared to the relationship between digital motivation and academic performance in online courses for Whi...
	Individual Motivations
	Attitudes toward Technology

	Research Question 2B: What is the relationship between access and academic performance in online courses for Latino online students compared to the relationship between access and academic performance in online courses for White online students?
	Age of First Internet Use
	Device Diversity
	Diversity of Location of Internet Use


	Internet Skills, Internet Usage, and Academic Performance
	Research Question 3A: What is the relationship between internet skills and academic performance in online courses for Latino online students compared to the relationship between internet skills and academic performance in online courses for White onl...
	Operational
	Information Navigation
	Social
	Creative

	Research Question 3B: What is the relationship between internet usage and academic performance in online courses for Latino online students compared to the relationship between internet usage and academic performance in online courses for White onlin...
	Economic Field – Property
	Economic Field – Employment
	Economic Field – Education
	Social Field – Personal Networks
	Social Field – Formal Networks
	Social Field – Political Networks
	Personal Field – Health and Lifestyle
	Personal Field – Self-Actualization
	Personal Field – Leisure


	Online Students and the Digital Divide
	Research Question 4A: To what extent are there statistically significant differences in digital motivation among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Managem...
	Ethnicity
	Gender
	School
	Student Classification
	LMS Use
	Age

	Research Question 4B: To what extent are there statistically significant differences in internet skills among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Management...
	Ethnicity
	Gender
	School
	Student Classification
	LMS Use
	Age

	Research Question 4C: To what extent are there statistically significant differences in internet usage among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Management ...
	Ethnicity
	Gender
	School
	Student Classification
	LMS Use
	Age



	Summary

	CHAPTER 5. DISCUSSION
	Introduction
	Summary of Findings
	Part 1 of the Study
	Enrollment and Achievement in Online Courses Findings
	Research Question 1A: To what extent are Latino students enrolling in online courses compared to the enrollment in face-to-face courses?
	Research Question 1B: To what extent are there differences between the Latino and White achievement gap for online courses and face-to-face courses?


	Part 2 of the Study
	Digital Motivation, Material Access, and Academic Performance Findings
	Research Question 2A: What is the relationship between digital motivation and academic performance in online courses for Latino online students compared to the relationship between digital motivation and academic performance in online courses for Whi...
	Research Question 2B: What is the relationship between access and academic performance in online courses for Latino online students compared to the relationship between access and academic performance in online courses for White online students?

	Internet Skills, Internet Usage, and Academic Performance Findings
	Research Question 3A: What is the relationship between internet skills and academic performance in online courses for Latino online students compared to the relationship between internet skills and academic performance in online courses for White onl...
	Research Question 3B: What is the relationship between internet usage and academic performance in online courses for Latino online students compared to the relationship between internet usage and academic performance in online courses for White onlin...

	Online Students and the Digital Divide Findings
	Research Question 4A: To what extent are there statistically significant differences in digital motivation among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Managem...
	Research Question 4B: To what extent are there statistically significant differences in internet skills among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Management...
	Research Question 4C: To what extent are there statistically significant differences in internet usage among online students as a function of ethnicity, gender, school, student classification, and whether students actively used a Learning Management ...


	Limitations
	Suggestions for Future Research
	Conclusion

	APPENDIX A. SAGE PERMISSION TO USE FIGURES 2.1, 2.2, AND 2.3
	APPENDIX B. INSTITUTIONAL REVIEW BOARD APPROVAL DOCUMENTS
	APPENDIX C. INSTRUMENTATION
	APPENDIX D. DATA ON ENROLLMENTS FOR EACH SEMESTER
	APPENDIX E. RELIABILITY ANALYSIS OF SURVEY RESPONSES
	REFERENCES



