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Our lives are defined by a single notification, the four borders of our devices, and the 

ease of the Internet. We have become increasingly reliant on machines to assist us in a variety of 

tasks. As students developing into our respective fields and careers, in this modern age, the use 

of technology is practically mandatory; however, what happens when some students do not have 

access to these modern-day luxuries? This disparity is a significant problem that is observed in 

many communities across the nation and is known as the digital divide. The concept is a simple 

one, but the implications are severe. Those who can afford laptops, smartphones, and Internet 

access have greater resources than others who are not as sufficiently exposed to technology.  

Nearly 275,000 Texas students lack bandwidth needed for digital learning and there are 

more schools in rural areas in Texas than in any other state. The question my thesis will be 

exploring is: To what extent does the digital divide (more specifically, the lack of broadband 

Internet access) impact student performance (graduation rates, standardized testing scores) and 

opportunity (percentage of students that proceed with higher education) in rural vs. urban regions 

in Texas high schools? I will first consider the existing research that has been conducted in the 

field of digital divide to understand the reach and impact of the divide. Second, I will conduct a 

quantitative analysis comparing student performance on end-of-course exams with broadband 

access rates. Third, I will analyze the effectiveness of current legislation addressing digital divide 

and propose my own recommendations for future policies.  
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Chapter 1: Introduction 
Defining the Digital Divide 

 The digital divide can be broadly defined as the gap in access and use of technology 

resources between groups. The concept clearly separates distinct groups into those who possess 

access and those who do not. Those who can afford laptops, smartphones, and Internet access 

have greater resources than others who are not as sufficiently exposed to technology. As this gap 

continues to grow and polarize society, a “spectrum of inequality across segments of the 

population begin to exist known as digital inequality.”1 In other words, those who have access 

continue to become more educated and wealthier while those who do not are further denied 

opportunities and remain at a disadvantaged position. In a society where information and 

knowledge has become the key component to success, digital divide is tied to the stratification of 

contemporary society. The root of this disparity begins in our education system, with students 

being one of the most impacted groups that the divide has touched. Furthermore, education could 

be one of the ways in which the digital divide can be closed.  

This thesis will be exploring the digital divide through the lens of a student and 

discussing the implications of the divide primarily on high school education in Texas. For the 

scope of this thesis project, I will be limiting the definition of digital divide to the accessibility 

and existence of broadband Internet access in communities and schools and observe how the 

digital divide affects high school students in rural Texas communities. The use of technology is 

nearly unavoidable in the classroom curriculum today. The Federal Communication 

Commission’s Broadband Task Force reports that 70% of teachers assign homework requiring 

 
1 Hargittai, E. (2003). The Digital Divide and What To Do About It. Princeton University Sociology Department.   



access to broadband and 65% of students go online at home to complete these assignments.2 

Turning in homework, participating in classroom activities, and even reading textbooks are all 

elements of a digital transformation in education that is occurring in and out of classrooms 

around the nation; however, for those who are unable to afford exposure to technology, the 

opportunities continue to drop, placing these students at a less advantaged situation compared to 

their peers who do have access.  

Implications of the Divide 

 The use of technology and Internet is viewed as an accelerator of future prosperity. The 

ability to retrieve, process, and distribute information quickly and to vast amounts of people is 

extremely valuable. The growing “Information Age” of this era enables information and 

knowledge to be viewed as a “commodity – one that is directly linked to economic and social 

mobility.”3 The access to information can make the difference between prosperity and poverty.4 

Additionally, research conducted by Purdue University revealed that availability of high-speed 

Internet is strongly associated with the strengthening of digital skills and that better digital skills 

can lead to higher employability and value by employers.5 Simply put, technology and the 

Internet will only become more necessary in our society, and the division between who has 

access and who does not will further the stratification of socioeconomic status in the U.S. and 

much of this disparity begins in the education system.   

 

 

 
2 Cai, J. (2019). Digital Homework. National School Boards Association Journal.  
3 Polite, V. C., & Davis, J. E. (1999). The Information Rage: Computers and Young African American Males. In 

African American Males in School and Society (p. 19). Williston, VT: Teachers College Press. 
4 Jones, A. (2004). Exploring the facts of the digital divide in Texas public schools grades K-12 (Master's thesis, 

Texas State University, San Marcos, TX). 
5 Manier, M. (2018, August 27). Report: Broadband access would benefit rural areas, state. Agriculture News. 



Narrowing the Scope 

 For the purpose of this thesis, I will be examining the differences between rural vs. urban 

areas in Texas through the regions as defined by the Texas Education Agency’s Education 

Service Centers. These service centers were established in 1967 by the State Board of Education 

to provide assistance in operations and resources to school districts across Texas and implement 

initiatives declared by legislature. I will compare the access and use of technology both in and 

out of the classroom in rural towns in Texas to larger, more tech-forward cities like Austin and 

Houston. 

To narrow the scope of what areas of Texas are defined as “rural” and “urban,” I decided 

to limit my research to these Education Service Center regions to garner more specific and 

targeted insights based on specific school districts within those regions. There are twenty 

established Education Service Centers, and I have selected four as the centerpiece of my study: 

Region 13 (Austin), Region 4 (Houston), Region 1 (Edinburg), and Region 18 (Midland). I 

selected Austin and Houston as part of my research because they are seen as tech-forward cities 

that have some of the highest percentage of access to broadband Internet in the entire state.  

Ninety-nine percent of Austin households have what is considered high-speed broadband 

Internet connection at home, which is higher than both the 85% broadband availability for 

Texas..6 In Houston, 96.7% of residents have access to broadband Internet, which is also higher 

than the broadband access for Texas and the U.S. As a result, these two cities would be 

appropriate examples of urban regions in Texas that are on the more positive end of the digital 

divide and reap the most benefits and opportunities from using technology.  

 
6  Cooper, T. (2020, February 06). Texas internet service providers: availability & coverage. BroadbandNow. 



Edinburg and Midland are representations of the less advantageous end of the digital 

divide. In 2017, the city of Laredo located in the Edinburg region was ranked among the top two 

cities of National Digital Inclusion Alliance’s Worst Connected Cities study with 32.3% of 

households with no Internet access.7 Due to the low percentages of broadband access, these rural 

regions are more likely to experience more barriers to entry because of the lack of efficient 

technology when compared to the urban cities of Austin and Houston. Comparing the student 

performance indicators from school districts (using data extracted from the Texas Education 

Agency based on respective Education Service Center regions) in these four regions would 

provide a narrative regarding how much the digital divide and lack of broadband Internet 

influences the ability of students to perform well and succeed in schools. (Note: Although there 

is debate regarding what constitutes accurate measures of student success, this thesis will be 

referencing the performance indicators used by the Texas Education Agency: STARR/EOC test 

scores, graduation rates, student retention rates, and student performance scores.)  

Displayed below is a map showing the divisions of Education Service Center regions as 

defined by the Texas Education Agency.  

 
7  Siefer, A., & National Digital Inclusion Alliance. (2017). Worse Connected Cities 2017 [Chart]. 



 

 I have chosen to limit my observation pool to primarily high school students. This is 

because high school curriculum is more rigorous than elementary and middle school curriculum. 

Heavier coursework in high school also creates greater reliance on technology and Internet to 

complete assignments. I believe analyzing the effects of the digital divide on high schoolers will 

provide valuable insights in regards to measuring the impact on opportunity and performance 

because high school typically marks the integral point in students’ lives where academic 

performance becomes indicative of their future opportunities in higher education or professional 

occupations.  

Research Questions  

The question my thesis will be exploring is: To what extent does the digital divide (more 

specifically, the lack of broadband Internet access) impact student performance (graduation rates, 

standardized testing scores) and opportunity (percentage of students that proceed with higher 

education) in rural vs. urban regions in Texas high schools? I will be attempting to answer this 

question through the exploration of other research inquiries including:  



a. Is there a relationship between Texas rural school district and household 

broadband Internet access and state average STARR/EOC test scores?  

b. Is there a relationship between Texas rural school district and household 

broadband Internet access and the percentage of high school seniors who are 

accepted and attend some four-year college?  

c. What are the current legislative efforts being made in Texas and how can current 

legislation be improved in bridging the digital divide?  

Methods  

 I will be utilizing several different research methods to arrive at a conclusion regarding 

my research questions. First, I will examine existing literature and research conducted by others 

and analyze their interpretations of the digital divide in rural education. I will consider their 

viewpoints and insights gathered to formulate my own answers to my inquiries. I will also be 

using statistical and demographic data from the Texas Education Agency and Education Service 

Centers to capture the severity and regions where the digital divide is impacting Texas students 

the most. By conducting a quantitative analysis with data from the Texas Education Agency 

comparing the end-of-course standardized exam performance and college attendance and 

acceptance rates I will determine whether there is a relationship between broadband access rates 

and student performance and opportunity. To capture the current effects of the digital divide in 

an unprecedented time, I will be utilizing new research associated with the impact of the 

COVID-19 pandemic on the digital divide as a case study. Finally, I will study current 

technology planning and digital divide federal and Texas legislation identify the effectiveness 

and areas of potential improvement in policy.  



 To arrive at answers to my thesis question, I will examine observations and field research 

conducted in other school districts in the U.S. on the digital divide and compare them to the 

current relationship between Texas students and technology. I will analyze quantitative and 

statistical data to identify the severity of the digital divide and its effects as well as capture the 

demographic of the students being negatively impacted. Additionally, I will also retrieve 

financial data and past legislative information from the Texas Education Agency and various 

school districts to interpret governmental influence on access to technology and identify the 

efficiency of current efforts being made to mitigate the divide.  

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 2: History and Current State of the Digital Divide 
 

History of Digital Divide in the US 

The term digital divide first became relevant when communication technologies like 

telephones, radios, and televisions became commonplace household objects in the late 1960s. 

Now, with the growing dependence and presence of technology in daily lives, the digital divide 

is more prevalent than ever. According to Baase, “once upon a time, everyone in the world had 

equal access to personal computers and the Internet. They did not exist, and we all had none.” 8 

The digital divide will continue to exist as new technologies continue to be brought into the 

household. The digital divide refers to the inequality in access to information and communication 

technologies between individuals often based on varying demographic and socioeconomic levels. 

Therefore, it can be said that the digital divide separates populations into the “haves” (people 

who have consistent, stable access to technology and Internet resources) and the “have-nots” 

(people who do not have access to technology and Internet). The US government first identified 

and addressed the digital divide in 19989, and since then, it remains a challenge for several key 

demographics of the US population including the older generation, the less-educated, lower-

income populations, and residents of rural areas. 

The coined phrase “digital divide” became widely known in the mid-1990s when the 

National Telecommunications and Information Administration of the U.S. Department of 

Commerce published a report titled Falling Through the Net: A Survey of ‘Have Nots’ in Rural 

and Urban America in 1995 that described the dispersion of Internet access among Americans. 

 
8 Baase, S. (2013). A gift of fire: social, legal, and ethical issues for computing technology (4th ed.). Upper Saddle 

  River, NJ: Pearson. 
9 Longley, R. (2019). Understanding America's Digital Divide. ThoughtCo.  

 



The research uncovered the inequalities in Internet access, particularly the low rates of access in 

ethnic minorities, older populations, and less wealthy individuals in rural areas. Although access 

rates to both Internet and technology devices have increased in these more disadvantaged groups 

since the publication of the report, the gap persists as affluent, urban residents remain the first 

adopters of emerging technology. These groups continue to increase the knowledge and 

experience acquired from using technology and the Internet, improving their skills and exposing 

themselves to the wealth of information that the Internet provides. Consequently, these 

individuals are more likely to hold higher-income jobs and have higher levels of education. They 

have more available leisure time to peruse the Internet and spend most of their time online 

researching information pertaining to their professional, academic, leisure or political interests.  

Those who are less affluent and living in rural areas of America have been steadily 

moving their way across the divide, with the digital divide being narrower now than it has been 

in the past. However, this divide and its implications still exist, creating an ever-growing gap in 

information wealth, income and education levels, and opportunities. Those belonging to the 

“have-nots” spend significantly less time than those in the “haves” group online, and when they 

do have access to the Internet, they lack the skills necessary to navigate the complex web 

environment and tend to spend most of their time sticking to more simple tasks, such as 

entertainment aspects of the web (streaming videos, playing games, etc.) rather than acquiring 

information.10  

 

 
10 Longley, R. (2019). Understanding America's Digital Divide. ThoughtCo.  

 



Who Are Still on the ‘Wrong Side’ of the Digital Divide? 

The Income Gap 

While the gap has been steadily closing and most individuals in the US have access in 

some capacity, the digital divide still poses a challenge to lower-income Americans as they 

struggle to hold onto this access due to the lack of reliable and higher-quality technology and 

Internet service.  According to surveys conducted by Pew Research Center in 2019, 64% of 

households earning at least $100,000 a year have access to broadband services at home, 

computers, smartphones, and tablets, while only 18% of households earning less than $30,000 a 

year possess all four of these technologies. 11 As a result, lower-income Americans typically 

possess fewer technological skills and are less capable of fully participating in the country’s 

economic, political, and social spheres.  

Furthermore, when the latest, fanciest gadget enters the market, it is usually only 

accessible to those that can afford a high price tag. Those that cannot are forced to purchase 

cheaper, less updated and simpler alternatives. As new technology continues to roll out, this 

cycle repeats, creating a lag in the type and quality of hardware and software that is being used 

by higher income versus lower income individuals. The communication and information wealth 

gap will continue to increase between socioeconomic classes, and barriers will remain high.  

 

 

 

 
11 Anderson, M., & Kumar, M. (2019). Digital divide persists even as lower-income Americans make gains in tech 

adoption. Pew Research Center. 



Figure 1. Percentage of Internet-Enabled Device Use in  Lower-Income Americans  

 

The Age Gap  

 Only 65% of households headed by individuals aged 65 or older own and use a computer 

while 85% of households headed by individuals under 44 own and use computers. Similarly, 

84% of households headed by people less than 44 have broadband connection while the same is 

true for only 62% of households headed by people 65 or older.12 This issue is not so much 

caused primarily by the lack of access to technology and broadband, but because of the lack of 

adoption and education on technology by the older populations. The younger generations who 

have never known a life without technology are more likely to frequently use and own more 

 
12 Longley, R. (2019). Understanding America's Digital Divide. ThoughtCo. 



technology in the house. This is not a group of urgent concern, as the age gap is expected to 

narrow itself naturally when these younger generations of technology users become older.   

The Ethnic-Minority Gap  

 The digital divide disproportionately impacts African Americans, Latinos, and Native 

Americans living on tribal lands.  Thirty-five percent of African American households and 29% 

of Hispanic households do not have access to broadband in the U.S.13 

 Forty percent of African Americans and Latinos state cost as the main deterrent for 

Internet usage at home while only 20% of whites report the same. This glaring difference can be 

partially attributed to income and education levels since these minority groups have a much 

lower average yearly income and lower levels of education than whites. Furthermore, Native 

Americans have a higher likelihood of living in rural areas that are not sufficiently connected 

than whites. Another reason for the digital divide between ethnic minority groups and whites is 

language. Latinos whose primary language is Spanish have much lower rates of computer 

ownership and Internet usage than individuals whose native language is English.14 

 

The Urban-Rural Gap  

While rural America has made significant improvements in adopting technology in the 

past decade, rural Americans have consistently lower levels of broadband adoption than 

urban/suburban Americans. In 2018, a survey conducted by the Pew Research Center discovered 

that rural residents were more likely to identity problems gaining access to high-speed Internet in 

 
13 Simama, J. (2020, March 5). It's 2020. Why Is the Digital Divide Still with Us? Governing. 
14 Fairlie, R. W. (2003, November). Is There a Digital Divide? Ethnic and Racial Differences in Access to 

Technology and Possible Explanations. 



their communities. Rural America still lacks the infrastructure needed for high-speed Internet, 

and for those that do have access, Internet is usually still slower than that of urban areas.15  

As the reliance on smartphones and broadband Internet at home increases, the digital 

divide in rural Americans grows as well. In 2015, the National Telecommunications and 

Information Administration reported that people living in rural areas were less likely to use the 

Internet than urban residents. According to a survey conducted by Pew Research center in 2019, 

rural Americans are still lagging behind their urban counterparts in access to broadband at home. 

While rural households are owning more Internet-enabled devices, they are still less likely than 

urban and suburban households to own these technologies and are less likely to own multiple 

devices. In another survey conducted in 2018, 24% of rural residents state that access to high-

speed Internet is a major problem in their communities while only 13% urban residents state the 

same. 16 The FCC chairman states that there is a 25% chance those living in rural America lack 

access to fixed high-speed Internet while there is only a 0.02% chance in urban cities.17  

Rural areas represent the part of our nation that is severely disconnected to our growing 

digital economy. Rural regions face unique challenges that contribute to and worsen the effects 

of the digital divide. First, rural America is far more likely than urban cities to have limited 

access to broadband in the first place. Research from the Federal Communications Commission 

(FCC) shows that rural segments of America lack the necessary infrastructure for high-speed 

Internet and the Internet that they do currently possess is still slower and lower quality than that 

of urban areas. Second, in rural areas that do have broadband infrastructure, there is little 

competition among broadband service providers, allowing the creation of a monopoly that drives 

 
15 Perrin, A. (2019). Digital gap between rural and nonrural America persists. Pew Research Center. 
16 Perrin, A. (2019). Digital gap between rural and nonrural America persists. Pew Research Center. 
17 Longley, R. (2019). Understanding America's Digital Divide. ThoughtCo. 



broadband prices to high amounts. Finally, rural areas that have broadband access tend to only 

have capabilities up to mobile 3G and 4G networks or dial-up Internet, which are not reliable and 

effective sources of high-speed Internet and continue to shove rural areas behind their urban 

counterparts who possess access to stable, high-speed broadband and 5G or fiber-optic networks.  

Figure 2. Percentage of Broadband Adoption Levels Among Urban, Suburban, and Rural  

 

Individuals who already deal with other difficulties such as lower income or less 

education would face even greater disadvantages in rural regions. This thesis will be attempting 

to quantify and analyze the effects of the digital divide on a specific intersection between the last 

two groups: high school-aged students living in rural areas of Texas.  

 

 



A Shift in the Divide 

While the digital divide has been narrowing in the recent decade, its scope is beginning to 

shift. According to the US Census Bureau’s 2015 Current Population Survey, 80% of all 

American households own computers. However, owning the hardware necessary to becoming 

technologically fluent is not the only element relevant in closing the digital divide. Being able to 

connect to a stable, high-speed Internet service is a pressing issue that has become the next 

obstacle in the digital divide problem, particularly in the rural regions of America. The FCC 

defines an adequate high-speed Internet as running at least 100 Mbps which allows for moderate 

household use of four or more Internet-enabled devices at a time.  

 

 

 

 

 



Significance of Broadband Internet Access 

The speed of Internet and the need for broadband access is important. Different speeds 

enable different functionality. According to Connected Nation, the estimated time to download a 

2 giga-byte file using 10 Mbps is 29 minutes while using 25 Mbps connection will allow the file 

to be downloaded within 11 minutes. A 10 Mbps speed will only support one or two devices in 

one household while a 25 Mbps speed will support three to five. The higher speed of Internet, the 

more powerful the computer. Online education has become increasingly reliant on streaming 

videos from the Internet or downloading recordings from teachers. As a result, having a reliable 

source of highspeed Internet is required to sustain larger video file downloads and higher quality 

viewings.  

Broadband matters significantly in allowing a community to advance technologically and 

become more well-positioned in the global economy. From 2000 to 2010, rural counties with 

broadband access below 40% lost more businesses and jobs than counties with higher rates of 

access. Income grew faster and unemployment slower in rural counties with broadband access 

rates higher than 60%.18 

The implications of the differing access to efficient broadband Internet speeds are 

astounding. According to Connected Nation, there is over $5.1 billion in possible economic 

benefit to Texas that is left unrealized in these disconnected households. Increased broadband 

access can provide benefits to households, businesses, and farms and boost the economy and 

home values of rural towns. With poor Internet connectivity, rural towns will only continue to 

fall behind the advancements of more urban areas.  

 
18 “Broadband’s contribution to economic growth in rural areas: Moving towards a causal relationship,” Whitacre, 

Gallardo, and Strover, Telecommunications Policy, 38, 2014. 



State of Digital Divide in Texas 

In Texas, the gap is especially severe. Twenty-five percent of rural Texans lack access to 

broadband infrastructure (compared to 2% of urban residents) and more than 2.7 million 

households do not have broadband connection at home.19 The Federal Communications 

Commission defines “high-speed Internet service” as having a download of at least 25 Mbps and 

an upload speed of at least 3 Mbps. According to this standard, there are still around 1.8 million 

Texans who lack access to high-speed Internet. Furthermore, there is a large variation of access 

when observing the state as a whole. In rural areas such as Kinney, Sterling, Mitchell, and Crane 

counties, very few residents have high-speed broadband whereas 90% of residents in urban 

counties of Fort Bend, Hutchinson, and Bowie have access to the standard speed or higher. The 

Federal Communications Commission’s 2018 Broadband Deployment Report states that 97.6% 

of urban Texas areas have access to 25/3 Mbps Internet speeds while only 72.3% of rural Texas 

possesses those speeds.  

The following map of Texas displays areas of Texas that have access to Internet service 

of at least 25/3 Mbps. As shown by the map, there is a large gap that exists in Texas with regards 

to high-speed Internet access. The areas with most access are concentrated primarily in Central 

Texas while much of the area out in West Texas is quite lacking in broadband services that 

provide speeds of at least 25/3 Mbps.  

 

 
19 Connected Nation. (2018). Rural broadband: A Texas tour. 2018 Listening Tour and Focus Groups. 



 

Source: Connected Nations Texas, published January 31, 2020 

Significance of Digital Divide in Education 

The lack of opportunities and ability to learn for students who do not possess Internet 

access is known as the homework gap. This is a significant problem in the US education system, 

especially for Texas. In Texas, 275,000 students lack bandwidth needed for digital learning, and 

there are more schools in rural areas in Texas than in any other state.20 As of 2014, more than 

950,000 students in Texas do not have broadband Internet at home and 25% of K-12 students do 

 
20 Mulverhill, Lauren. “Texas’ Digital Divide: The State of Broadband in Texas’ Rural Communities.” 

Comptroller.Texas.Gov, October 2019.  



not use Internet at school.21 Many of these students are forced to take other measures in order to 

complete their homework, such as going to the library or go on a scavenger hunt around the 

community to scour free Wi-Fi access rather than from the comfort and safety of their own 

homes. Others simply are unable to complete their assignments and lag behind other students in 

their cohort. According to a study from the Hispanic Heritage Foundation, 50% of students 

express that they were unable to complete homework assignments because they lacked access to 

the Internet, and 42% say they received a lower grade because of lack of access. The homework 

gap creates serious issues for these students as they are unable to have access to tools that are 

necessary for their future success and results in an uneven distribution of opportunity in the 

classroom.  

In 2015, the U.S. Census reported that 35% of students in lower-income households did 

not have broadband Internet at home. Digital learning has increased in popularity over the recent 

years, and the role that technology plays in students’ lives are impacted both in and out of the 

classroom. There is a growing reliance on technology. In 2015, a study found that 88% of 8th 

graders and 83% of 4th graders indicated that they used computers for schoolwork. The study 

noted that in 2015, the average National Assessment of Educational Progress reading scale score 

was higher for 8th grade students who used a computer at home and had access to Internet than 

those who did not.22 This difference is where the digital divide exists and thrives.  

One of the key concerns that is impacted by this divide is the disparity in connectivity in 

schools and the perpetuation of the homework gap. In particular, rural communities are 

concerned that the gap creates serious implications that affect not only the students themselves, 

 
21 Connected Nation. (2014, September). Broadband and education - connecting students in Texas. 
22 Snyder, T. D. (2018, April). Student access to digital learning resources outside the classroom (National Center 

for Education Statistics Research Report No. 2017098). 



but the economic situations of their respective communities as well. Unfortunately, this problem 

usually targets students who come from low-income families who are already placed in a 

disadvantaged situation, furthering the income and wealth gap in America.   

The significance that technology plays in the classroom has grown to impact students 

both in and out of the classroom. Technology has become an essential presence in schools and 

without it, students risk becoming less successful in their future occupations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 3: Quantitative Analysis of Digital Divide Effects 
 

Introduction  

 In order to better understand the impact of the digital divide on students’ academic 

experience and future opportunities, I have decided to perform a quantitative analysis comparing 

the different End of Course Test exam scores and college acceptance and attendance rates of 

high school students in the Austin, Houston, Midland, and Edinburg education service center 

regions. This comparative assessment will serve as a starting point to determining whether the 

amount of available broadband access correlates with the number of students who perform better 

on state-mandated standardized exams and with the number of students who pursue higher 

education. The insights gathered from this analysis will indicate whether or not the digital divide 

has a large impact on academic performance and opportunity as well as illustrate the differences 

in students’ educational experience in regions that have varied broadband access rates.  

Comparison of Student Performance Per ESC Region 

End of Course Test Student Performance  

 The End of Course Test (EOC) is a set of examinations for ninth through twelfth grade 

students conducted in states across the nation by the State Board of Education designed to assess 

student performance in the four core academic subjects. In Texas, these annual assessments are 

part of the State of Texas Assessments of Academic Readiness (STAAR) program, and EOC 

tests are provided for English I & II, Algebra I, Biology, and US History. The tests are used to 

measure levels of test performance against expectations defined by the in state-mandated 

curriculum known as the Texas Essential Knowledge and Skills (TEKS). There are three levels 



of performance that the Texas Education Agency provides in their Texas Academic Performance 

Reports (listed from highest to lowest performing): at Masters Grade Level, at Meets Grade 

Level or above, and at Approaches Grade Level or above. The percentages represented by the at 

Approaches Grade Level or above category includes students whose performance approaches 

grade level or above, meets grade level or above, and masters grade level and is the largest 

percentage out of the three levels. At Meets Grade Level or above includes Masters Grade Level. 

Masters Grade Level stands alone, containing only students whose performance master their 

respective grade levels. 

Process & Hypothesis 

  I collected four 2019 performance reports from the Texas Education Agency from the 

four ESC regions I am evaluating: Austin, Houston, Edinburg, and Midland. These reports 

compile information on student performance on EOC tests in each school and district in these 

regions. I selected one subject from each core academic area (English II, Algebra I, Biology, and 

U.S. History) and compared student performance in the four regions and the state average 

performance in each subject to analyze how the regions performed against one another and 

against the state average. Student performance is displayed in these reports as the percentage of 

students that are categorized in each of the performance level as listed above.  

Before considering the data, I hypothesize that students in Austin and Houston will 

consistently perform at or higher than state average and score better than students in Edinburg 

and Midland. Austin and Houston are among the two most well-connected cities in the state.  

The U.S. Census Bureau indicates that in 2018, major counties in Austin and Houston 

regions had an average of about 86.5% and 91.7% of households with broadband Internet 

subscriptions respectively while major counties in Edinburg and Midland regions trailed behind 



with only 61.9% and 83.6% respectively. Due to the lower percentages of broadband use in 

households, these more rural regions are more likely to experience more barriers to entry because 

of the lack of efficient technology when compared to the urban cities of Austin and Houston. 

Since there is substantial evidence linking access and use of technology and broadband to greater 

academic success, I predict that EOC performance in Houston and Austin regions will be higher 

than that of Edinburg and Midland.  

Limitations & Assumptions 

 I have selected EOC performance as an indicator of general student performance in 

school since these tests are standardized across the state and the content of the exams is designed 

based on a uniform set of curricula all Texas high schools follow. EOC test performance is a fair 

representation of how students in each region perform in school since the process of establishing 

scores and defining performance levels for the assessment is in a standard setting that is the same 

across all schools in the state.  

 However, I acknowledge that there are several limitations involved with this method. 

First, there are a number of factors that can affect student performance on standardized tests 

beyond the digital divide. Elements like ethnicity, poverty, number of students in the classroom, 

and teacher experience can all influence test scores. 23 Next, there is currently little research on 

the impact of the digital divide on students’ standardized test scores. According to Glennan and 

Melmed, standardized exams in the US are not designed to measure a sufficient range of skills 

that are influenced or can be enhanced by technology, such as analytical thinking skills.24 Some 

of the research on the digital divide and standardized test performance that does exist is 

 
23  Rozon, O. B. (2013, December). Standardized Tests: What factors affects how a student does on these exams? 
24 Glennan, T.K., & Melmed, A. (1996). Fostering the use of educational technology: Elements of a national 

strategy.  



contradictory and unclear. For example, in Huang and Russell’s paper, they believe that test 

scores tend to increase as access to technology and Internet increase. 25 On the other hand, other 

researchers have found that increased technology access can actually lower academic scores 

since students are less concentrated and spend less time working on assignments when 

computers are thrown into the picture. 26 There is even research that indicates that there is simply 

no relationship between access to technology and test performance. 27 In conclusion, there is not 

sufficient data that shows a clear impact of digital divide on standardized test performance.  

 Regardless of these limitations, there is still evidence of the digital divide’s effect on 

student academic experience, and these findings agree that efforts made by schools to provide 

equal access to technology will alleviate the digital divide. Furthermore, many of the nation’s 

most common exams such as college entrance exams like the ACT and SAT are moving to a 

digital platform. Access to technology and Internet will help students become more familiar with 

the operation of computers which can ultimately allow students to perform better on exams that 

are provided on platforms they are comfortable using.28 Since the Texas EOC exams are 

currently available in both a paper and digital format, EOC performance could provide 

interesting insights to the TEA and schools to indicate how technology access can prepare their 

students for the future reality of online testing. 

 
25 Huang, J., & Russell, S. (2006). The digital divide and academic achievement. Electronic Library, 24(2), 160-173. 

https://doi.org/10.1108/02640470610660350 
26 Vigdor, J. L., Ladd, H. F., & Martinez, E. (2014). Scaling the digital divide: Home computer technology and 

student achievement. Economic Inquiry, 52(3), 1103– 1119. doi:10.1111/ecin.12089 
27 Claro, M., Preiss, D. D., San Martín, E., Jara, I., Hinostroza, J. E., Valenzuela, S., … 

Nussbaum, M. (2012). Assessment of 21st century ICT skills in Chile: Test design 

and results from high school level students. Computers & Education, 59(3), 1042– 

1053. doi:10.1016/j.compedu.2012.04.004 
28 Bennett, R.E., Braswell, J., Orange, A., Sandene, B., Kaplan, B., & Yan, F. (2008). Does 

it matter if I take my mathematics test on computer? A second empirical study of 

mode effects in NAEP. The Journal of Technology, Learning, and Assessment, 6(9). 



 The split of the population of interest based on Education Service Center regions 

provides another limitation of the data set proposed. The regions defined by the TEA cover a 

large area of land, and broadband access rates across all counties in the regions can be heavily 

skewed with some counties having a large percentage of broadband access and others having 

very little access. While the Edinburg region has a fairly balanced access to broadband across all 

of its counties, Austin, Houston, and Midland are more varied. For example, in the Austin 

region, 99% of Travis county has fixed broadband access while only 11% of Lee county has 

fixed broadband access. For the Houston region, while 94% of Fort Bend county has broadband 

access, only 5% of Wharton county has broadband access. The skew is less severe in Midland 

with its highest broadband access landing around 75-77% and its lowest around 26%.29 The large 

difference in broadband access rates between counties in each region creates erroneous 

assumptions that might be based on  the data. While Houston and Austin regions have higher 

overall broadband access rates than Edinburg and Midland, the counties that have an 

overwhelmingly large percentage of broadband access shifts the overall rate and can create a 

false assumption that all of Houston and Austin regions have higher rates than Edinburg and 

Midland when this is not the case.  

 However, I have still chosen to separate my sample populations by Education Service 

Region distinctions because this is the simplest and clearest way the TEA presents student EOC 

data. Since this data is an integral part of my study and is what was provided and accessible to 

me by the TEA, I have decided to associate the Austin and Houston regions more with the 

counties like Travis and Fort Bend county that have the highest broadband access rates since 

 
29 Cooper, T. (2020, February 06). Texas internet service providers: availability & coverage. BroadbandNow. 



these counties are more in line with the goal of my research and my research inquiries. For the 

EOC data, it is likely that it is skewed in a similar way, so this association is still justifiable.  

Data 

 The following  bar charts display the percentage of students who meet the three 

performance levels defined by the TEA according to their respective regions and the state 

average student performance is displayed as well to better capture how well each regions’ 

students are performing against the Texas average. The plots are separated by each individual 

subject area.  

Figure 1. English II EOC Performance for All Four Regions 
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Figure 2. Algebra EOC Performance for All Four Regions 

 

Figure 3. Biology EOC Student Performance for All Four Regions 
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Figure 4. U.S. History EOC Student Performance for All Four Regions 

 

Analysis  

 Based on the data and line plots above, it appears that for the English II, Biology, and US 

History EOC exams, my hypothesis seems supported. Students in the Austin and Houston ESC 

regions perform better in every level than those from Edinburg and Midland. Additionally, there 

are higher percentages of students who achieve a Masters Grade Level ranking in Austin and 

Houston. For all four subjects, Houston and Austin perform either at or above the state average. 

Midland is the weakest out of the four regions and this aligns with the fact that the region has the 

lowest amount of broadband access and use.  

 However, it is surprising that for the Algebra EOC exam, Edinburg not only performs 

better than the state average, but also performs better than Austin and Houston who have higher 

broadband access and use than Edinburg. This anomaly creates several new questions and areas 

for exploration. Since the Edinburg region scores quite high in only Algebra, this could mean 
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that the school districts in Edinburg have a stronger math program, and the high scores are not 

influenced by whether or not the students have access to high-speed Internet. In this case, the 

other factors mentioned before such as teacher experience in the classroom could come into play. 

Additionally, the considerable gap between counties in Austin and Houston regions discussed in 

the limitations section above may also contribute to this discrepancy as well. Since there are 

counties in Austin and Houston that have very small rates of broadband access and that are far 

lower than Edinburg’s average rates, fewer students in these regions would perform well on their 

EOC exams. This phenomenon could be appearing only in Algebra because while in other 

subjects, enough students in Travis and Fort Bend county perform well enough to shift the 

average percentage of the region; the gap could be narrowing in Algebra because not enough 

students in those two counties are performing well enough to offset the poorer performance of 

the students in the other counties with little broadband access. Since Edinburg’s broadband 

access rates are more evenly distributed, this outlier effect does not shift the percentage of 

student performance one way or another.  

 It appears that every region has a high percentage of students whose EOC scores 

approach grade level and a slightly lower percentage of students who perform at the grade level 

for every subject tested. Additionally, the percentage of students who perform at a Masters Grade 

Level is the lowest of the three levels for every region. This demonstrates that, regardless of 

region, all students in this sampled population perform in a similar trend. Most students’ scores 

are approaching grade level and a minority of students perform exceptionally well. Since this 

pattern is exhibited by all the regions under investigation across all the tested EOC subjects, it is 

reflected in the data that broadband access in this case does not heavily influence the level at 

which a student performs. It is difficult to quantity exactly how well individual students are 



performing at the specific defined by the TEA with this data, but the data set still hold that there 

are higher percentages of students in Houston and Austin performing at the three levels than in 

Midland and Edinburg in every subject except Algebra.  

 While the student performance data primarily indicates that regions with higher 

broadband access perform better, it is still difficult to prove a direct link between access to high-

speed broadband and standardized testing performance. It seems that the data shows that test 

performance is at least correlated with broadband availability and use. There are certainly other 

factors that influence student performance beyond the digital divide, but there is no denying that 

access to broadband Internet also could play a role in shaping student achievement as well.  

Comparison of Student Opportunity Per ESC Region 

College Application & Attendance Rates  

 

 To compare the effects of the digital divide on student opportunity, I will be measuring 

the availability of broadband Internet to the percentage of students who apply and are accepted to 

and enroll in some four-year college in Texas (both community and non-community college 

institutions). It is important to note that applying and attending college are not a measures of 

student performance (since there are many other factors that clearly contribute to whether or not 

a student becomes admitted to university), but  measures of opportunity. In terms of the 

academic world, pursuing higher education after high school is a privilege that will open up more 

academic, professional, and even social opportunities for students.  

Process & Hypothesis  

 I will be using data provided by the Texas Public Education Information Resource’s 

Texas Public High School Graduates Admissions and Enrollment in Texas Public Four-Year 

Colleges report and analyze the percentage of college applicants and acceptance and enrollment 



rates for each ESC region for the graduation year of 2017. I have selected these metrics as every 

step of the college application and admissions process now relies heavily on broadband access. 

Since 1998, the Common Application created a standardized admissions system that has been 

utilized by over 488 universities and other higher education institutions, including The 

University of Texas at Austin and Texas A&M University. These digital application portals 

make it simple for students to submit many applications at once, track the status of their 

applications, and provide a consolidated data store to upload and submit important application 

documents like resumes, teacher recommendation letters, and financial or scholarship forms. 

Other essential elements of the college admissions process include College Board and College 

Confidential, which are websites that can only be accessed online. College Board is an 

organization that creates and administers the SAT and Advanced Placement examinations that 

are either required or strongly encouraged to include on college applications. College 

Confidential is an admissions counseling company that hosts popular admissions forums that 

provide guidance and advice to applicants. Without access to these resources, students will be far 

less likely to be admitted into a four-year college or even apply to college in the first place than 

students who are actively using these systems.30  

 Similar to the measures of student performance, I hypothesize that Austin and Houston 

will have a higher percentage of college applicants as well as a higher percentage of students 

being accepted and enrolled into college than Edinburg and Midland because of the 

corresponding higher rates of broadband access.  

 

 

 
30 Fleming, N. (2012). Digital Divide Hits College-Admissions Process. Education Week. 



Limitations & Assumptions  

 Once again, there are many aspects that influence whether a student is able to apply to 

college, such as socioeconomic and financial factors. However, being able to access technology 

and the Internet is an integral part of the modern college application process. Not only are 

college applications primarily submitted through online portals, payments for college application 

fees, profession recommendation letter attachments, and college application preparation 

materials are facilitated through the Internet. Students who do not have access to a stable Internet 

connection could be less prepared and more disadvantaged in the college application process 

than students who do have access.  

Data 

Figure 5. Edinburg (Region 1) 

 

Source: Texas Education Agency 

 

 

 

 



Figure 6. Houston (Region 4)  

 

Source: Texas Education Agency 

 

Figure 7. Austin (Region 13)  

 

Source: Texas Education Agency 

 

 

 

 



Figure 8. Midland (Region 17)  

 

Source: Texas Education Agency 

 

Figure 9. Texas State Average  

 

Source: Texas Education Agency 

 

 

 

 



Analysis  

 Surprisingly and contrary to my initial hypothesis, Edinburg has the highest percentage of 

college applicants at 45.6% of the graduating senior class, exceeding Houston, Austin, Midland, 

and the state average. Edinburg also has the highest percentage of college applicants accepted 

and enrolled into a four-year college of the four regions and the state average. Houston and 

Austin exceeded Midland in college applicants and applicants accepted and enrolled and falls in 

line with my hypothesis. Interestingly, while Edinburg has the highest percentage of students 

who apply to college and are accepted and enroll, it also has the highest percentage of students 

who are rejected. This is most likely attributed to the fact that more students in the Edinburg 

region are applying to colleges and statistically, this would mean that there will be more 

rejections.  

When considering the percentage of students out of those who apply that get accepted and enroll 

into a four-year college, the results are as follows:  

Figure 10. Percentage of Total Applicants that are Accepted and Enrolled 

 Edinburg Houston Austin Midland 

% of College 

Applicants  

45.6% 36.1% 39.6% 26.5% 

% of Applicants 

Accepted and 

Enrolled  

26.8% 21.4% 23.8% 18.5% 

% of Total 

Applicants that 

are Accepted and 

Enrolled  

58% 59% 60% 70% 

Source: Texas Education Agency 



It appears that there is not a substantial difference in the number of students who are accepted 

and enroll to a four-year college out of the total number of students who apply to colleges in each 

of the regions. 70% of the total college applicants in Midland are accepted into college, but this 

higher percentage is most likely because the percentage of total applicants is so much lower than 

the other three regions, making the odds of a student being accepted much higher than in 

Edinburg, Houston, or Austin.  

Since the data does not take into consideration what kind of institution students are 

applying to, this could be a factor as to why Edinburg outranks Houston and Austin in 

percentage of college applicants accepted and enrolled. Students in Houston and Austin could be 

applying to more competitive and higher-ranking universities that are more difficult to get 

accepted into. Additionally, the outlier effect (that is listed as a limitation of this data set and that 

could have influenced the results of the previous data analysis) of Austin and Houston regions 

could also impact these results. The counties in Austin and Houston that have much smaller 

broadband access rates are less likely to apply to higher education institutions and if they do, are 

more likely to be rejected than the counties that have very high broadband access. As a result, 

there could be enough students in the counties with little broadband access that do not apply to 

college or are rejected that could shift the percentages and place Austin and Houston below 

Edinburg, which has a very even distribution of broadband access and therefore, a more even 

distribution of student performance and opportunity. Furthermore, since the Austin and Houston 

regions contain more urban cities that have much larger populations than the rural cities in the 

Edinburg region, there is more diversity in the types of students with varying socioeconomic 

backgrounds that could influence their higher education pursuits. All of these factors could 



account for why Edinburg has a higher percentage of college applicants and enrollments while 

having less broadband access than Houston and Austin.  

Both data analyses have demonstrated that Edinburg is an unusual region that rejected all 

of the hypotheses I had initially proposed. One reason for Edinburg’s higher student performance 

on the Algebra EOC exam and higher college application and acceptance/enrollment rates while 

having lower broadband access rates could be because of its balanced distribution of broadband 

access across all counties in the region. Edinburg is much less susceptible to the outlier effect 

than the Houston, Austin, and Midland regions that have more varying ranges of broadband 

access and as a result, produce results that are the most precise out of all the regions and less 

volatile based on which counties are more intensely influencing the data.  

Another reason may be that Edinburg simply has more effective education systems that 

can produce increased student performance regardless of the lack of broadband access and the 

digital divide. In other words, there are tactics that school districts and educators in Edinburg are 

implementing that are helping their students achieve academic success in spite of the digital 

divide that perhaps other regions like Midland are not considering. These insights make 

Edinburg an interesting area of study in regards to how education is affected by the digital divide 

and help identify how students in rural areas with lower broadband access are still able to 

succeed. Studying Edinburg further could help Texas school districts – especially those in rural 

areas – figure out how they could mirror the region to improve student academic performance 

regardless of the digital divide.  

With the exception of Edinburg, the college application and admittance data set show that 

regions with greater broadband access (Houston and Austin) provide more opportunities for 

students (Midland). More students in Houston and Austin are applying for college and being 



accepted, meaning that they have access to the resources and software necessary to facilitate 

their college application processes and cultivate success. Since a degree from a four-year college 

is required for many higher-paying, specialized jobs, students who are unable to apply and attend 

college because of the lack of broadband access are denied these same opportunities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 4: A Current Look at the Digital Divide: COVID-19 Pandemic 
 

Introduction  

 There is no time more pressing to study the effects of the digital divide than during the 

COVID-19 pandemic that has swept across the entire globe, transforming the way people have 

worked, communicated, learned, traveled, and lived. In spring 2020, the pandemic spread rapidly 

in the United States, displacing millions of people and forcing them to shelter in place in their 

homes for the safety of themselves and their fellow citizens. Technology became a beacon in 

these unprecedented times, allowing people to continue working and going to school while at 

home, establishing a new sense of normalcy for those who have access to high-speed Internet 

and technology devices in their household. However, for those who belong to the group deemed 

the “have-nots,” quarantining at home has highlighted the devastating impact of the digital divide 

once more, especially for students who are required to still attend online classes, complete 

assignments, and take exams through online portals.  

 The coronavirus has revealed just how detrimental the state of the digital divide is in 

America and how much students are suffering directly because of it. Although some states, 

including Texas, have announced that they have “closed” the digital divide or narrowed it, this 

pandemic has shown that there are still far more improvements necessary in order to truly mend 

the gap and allow students equal opportunity to access technology and Internet resources, 

especially in a state of national emergency. Since (prior to COVID-19) the state of Texas 

believed they have sufficiently addressed the digital divide in the sphere of education, much of 

the research utilized in this thesis and that is publicly available for reference is from earlier years 

and past decades and does not truly reflect the effects of the digital divide in the current 



environment. As a result, I have included an in-depth look at the state of the digital divide in 

education as a result of COVID-19 both in the nation and Texas, what the federal and Texas 

government has been doing to address the effects of the divide, and the insights drawn about the 

digital divide in education due to COVID-19 as it relates to this thesis.  

How COVID-19 Deepened the Divide in the Nation  

 After President Donald Trump declared a state of national emergency in the United States 

of America and stay-at-home orders due to the coronavirus, the lack of Internet access and 

availability of technology devices at home became increasingly apparent. According to an article 

published by the Houston Chronicle on April 5, 2020, millions of people still do not have access 

to broadband service mainly because of the hesitancy of telecommunications and cable 

companies to invest money and resources into building infrastructure in rural areas.31 In urban 

cities where the presence of broadband is less of an issue, many others still lack broadband at 

home because of the high broadband costs in the US that exceed those of many other countries – 

an average of $58 per month compared to $46.55 per month in 29 countries. Alternative 

locations where Internet is free and publicly available that were once frequented by these 

individuals who lack broadband access at home such as libraries and cafes have shut down as a 

result of the pandemic, leaving them with no way to go online.  

 While millions of Americans are continuing to work from home, attending classes from 

home, and replacing in-person interactions with video calls, those who do not have access to 

these services are left with few options to stay connected and remaining productive in work and 

 
31 Carpenter, J., & Webb, S. (2020, April 6). Now more than ever, Houston's 'digital divide' puts children's education 

in peril. Houston Chronicle. 



school. Without broadband access, many are struggling to work and provide for themselves and 

their families all while trying to keep themselves safe and healthy from the deadly virus.  

 One of the most affected groups by COVID-19 is students. Every student in America has 

been impacted in some way by the virus whether it be delayed school semesters or even all-out 

school closures. As of April 2020, more than 124,000 schools across the nation have closed their 

doors, causing 55 million students to rely on online instruction for the remainder of the school 

year. Students who already suffer from the homework gap face even greater challenges as online 

instruction, schoolwork, exams, and other necessary online educational material are replacing in-

person classes. Schools are scrambling to figure out how to mitigate the effects of the digital 

divide and provide resources for students who lack Internet at home. For example, in Perry 

County, Alabama, less than 1% of the 9,100 residents have high-speed broadband at home. 

Online school is just simply not a viable option. According to Perry County school district 

Superintendent John Head, teachers and school administrators spent three days manually 

uploading scanned printer images of class assignments to iPads and Chromebooks for the 

students to take home during this quarantine period. Some schools have simply given up on 

online learning, printing packets and worksheets for their students to take home with them to 

complete on their own before the end of the school year.32  

 An article by The New York Times states that “Internet-savvy school systems that already 

serve connected populations are moving ahead smoothly with the new order of 

business…[while] districts that lack infrastructure and serve poor populations have given up on 

remote learning.”33 The pandemic reveals the terrible truth behind the digital divide: students 

 
32 Lee, N. T. (2020). What the coronavirus reveals about the digital divide between schools and communities. 

Brookings. 
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who belong to communities that have always had access to Internet and technology continue 

their academic experience with few issues while students who live in less-connected areas 

struggle even more than before to obtain a similar level of academic experience as their wealthier 

counterparts. Thus, the gap deepens even further, perpetuating a cycle that contributes to the 

income and information wealth gap that plagues this nation.  An analysis of 46 school districts 

conducted by the Center on Reinventing Public Education discovered that only one third of these 

46 districts had created plans to provide computers to students.34 Among these 46 school 

districts, not one had determined how they were going to make sure students had access to a 

reliable, high-quality Internet source. School districts who previously did not do enough to 

address the divide prior to the pandemic are suffering the most in trying to secure devices and 

Internet access for their students now.  

Nationwide Efforts to Address the Divide  

 While school districts have been creating their own means of continuing to provide 

education for students during the pandemic, there are several nationwide efforts that have been 

put into place in an attempt to mitigate the divide and improve learning conditions for students 

who lack broadband access.  

In response to the pandemic, the Federal Communications Commission created the Keep 

Americans Connected Pledge to “ensure Americans do not lose broadband or telephone 

connectivity as a result of these exceptional circumstances” and have requested broadband and 

telephone service providers and trade associations to sign the pledge and join the cause. As of 

May 2020, more than 700 companies have signed the pledge. The pledge indicates a promise to 

 
34 Lake, R. (2020). What We're Learning from an Early Look at District COVID-19 Response Plans. Center on 

Reinventing Public Education. 



not cancel Internet service because of financial issues related to the pandemic, to waive any late 

fees that individuals incur because of financial issues, and to open Wi-Fi hotspots to the public.35 

One of the companies on this pledge, Comcast, has announced that it will provide free access to 

broadband service for low-income households for 60 days. Another company, Charter, stated 

that it would give students free Internet access to 60 days as well. However, both of the offers 

presented by these companies would only apply to those who live in areas where these 

companies already have infrastructure in place.  

In addition to the Keep Americans Connected Pledge, the FCC has allowed libraries and 

public schools to keep Wi-Fi hotspots turned on while the buildings are closed without losing 

any funds provided by the FCC. Furthermore, the FCC has set aside a large amount of wireless 

spectrum for unlicensed Wi-Fi use instead of auctioning off licenses to service providers like it 

typically does. This could facilitate the creation of wireless broadband services in rural areas.36  

However, a dedicated, specific federal plan to address the digital divide has not yet been 

formed. On March 27, 2020, President Trump signed a $2 trillion stimulus package to help aid 

the American economy, workers, and businesses struggling due to COVID-19. While $13.5 

billion for K-12 schools was set aside in the $2 trillion stimulus package, the bill did not 

specifically address the need to improve the nation’s online infrastructure for those who lack 

Internet access.37 Digital divide and education advocates and policymakers are pushing for 

broadband-specific funding to be included in potential future stimulus bills in order to better 

serve disadvantaged students living in lower-income or rural areas who are currently facing 

 
35 The Federal Communications Commission. (n.d.). Keep Americans Connected Pledge. 
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inequalities in academic and professional opportunities due to the lack of broadband access that 

have been aggravated due to the pandemic. On April 2, 2020, shortly after President Trump 

signed the first coronavirus-related stimulus package, 35 Democratic senators sent a letter to the 

leaders of Congress, calling for the inclusion of $2 billion in funding for the E-Rate program to 

permit schools and libraries to purchase and send Internet devices to households with students 

who lack connectivity at home. The senators wrote that “children without connectivity are at risk 

of not only being unable to complete their homework during this pandemic, but being unable to 

continue their overall education…Congress must address this issue by providing financial 

support dedicated to expanding home Internet access in the next emergency relief package so 

that no child falls behind in their education.”38 As of May 2020, it is still unclear as to whether 

extra funding will be including in future stimulus relief packages to mitigate the digital divide. 

How COVID-19 Deepened the Divide in Texas  

 On April 17, 2020, Governor Greg Abbott announced that public and private schools in 

Texas will remain closed for the rest of the school year to prevent the spread of the coronavirus 

and protect students and educators from the virus. Teachers and school administrators are 

directed to continue providing remote lessons, activities, and assignments for the remainder of 

the year. Parents have assumed the role of teachers in their homes, attempting to simulate the 

classroom to the best of their limited abilities to provide some sense of normalcy for their 

children and encouraging their students to continue learning. There has been a growing concern 

among parents and educators that students will experience what has been dubbed the “pandemic 

slide” which is similar to what is known as the “summer slide” when students gradually forget 
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what they have learned in school over the summer break. Parents are simply untrained to 

properly educate their children and are unsure whether their children are on track with their 

remote assignments.  

 Adding in the complex layer of the already existing digital divide creates an even larger 

problem for Texas students, especially those from low-income households. The National Center 

for Education Statistics states that “25% of households in Texas still do not have access to 

broadband Internet, and 8 million homes do not have computers or smartphones at home.”39 

Students who find themselves at the wrong side of the digital divide are not going to be learning 

during the pandemic because of a multitude of reasons: lack of devices in the household, lack of 

reliable Internet in the household to use these devices, lower-income levels that require parents 

to go into work and not be able to provide supervision and guidance at home, and lower-

education levels for parents that render them less able to assume the roles of teachers at home.  

 The effects are also being felt in some of the more tech-forward and connected 

educations service center regions highlighted in this thesis. For example, in Houston, about 

142,560 households do not have a computer at home and about 267,250 households do not have 

access to broadband. Three school districts in the Houston region – Alief, Aldine, and Houston 

ISD – are facing most of the challenges brought about by the pandemic, and households in these 

three districts experience the greatest lack of devices and Internet access in the Houston area. 

Aldine ISD estimates that about 40% of its students do not have Internet at home while Alief 

ISD says that 20-20% of their students lack Internet access.40 School districts like Alief, Aldine, 

 
39 Cohn, D. (2014). Census: Computer ownership, internet connection varies widely across U.S. Pew Research 

Center. 
40 Carpenter, J., & Webb, S. (2020, April 6). Now more than ever, Houston's 'digital divide' puts children's education 

in peril. Houston Chronicle. 



and Houston ISD worry that their students will be pushed further behind in the divide because of 

COVID-19 and are struggling to find arrangements that can better serve the disadvantaged 

students in their districts.  

After the school shut-down was confirmed by Governor Abbott, Houston-area school 

districts have begun delivering computer, iPads, Chromebooks, and other smart-devices to 

households. While devices are helpful, without Internet connectivity, they can do little to help 

students continue learning from home. To address this, school districts like Alief ISD have opted 

to print more than 1 million paper packets to deliver to students. However, it is difficult for paper 

assignments to emulate the classroom experience. Virtual classroom environments are much 

better suited for this as teachers are able to interact with students, hold students more accountable 

for completing schoolwork, and provide immediate feedback on assignments. Furthermore, 

school districts have reported running out of available packets to provide for families who really 

need them.  

Some charter and private school networks in Texas, such as KIPP Texas Public Schools, 

are in talks with telecommunication companies like AT&T and Spectrum to purchase portable 

Wi-Fi hotspots for families that lack broadband access, but inventory from these companies and 

the growing costs as demand for devices skyrockets is proving to be a formidable challenge.  

Statewide Efforts to Address the Divide in Texas 

 Although the digital divide has been a problem in the Texas education system for 

decades, the state government has not allocated enough funding for schools to provide 

computers, Internet-enabled smart devices, and broadband access to students who lack these 

tools at home. The federal E-Rate Funding Program allows school districts to request technology 



and Internet access for libraries and schools in their regions at a large discount, but this does not 

apply to devices and Wi-Fi hotspots at home.  

 It has been mainly up to school districts, local governments, non-profit agencies, and 

even Internet service providers to figure out how to obtain resources and devices that can help 

students continue to adequately learn during the pandemic. For example, WesTex Connect, an 

Internet service provider in Abilene, Texas has constructed free wireless hotspots in the parking 

lots of football stadiums, grocery stores, parks, and convention centers in Abilene to keep the 

community connected in a time where Internet access becomes a necessity more than ever.41  

Insights from the COVID-19 Case Study  

 Alice Owen, executive director of the Texas K-12 CTO Council that supports school 

district chief technology officers, states that mending the digital divide has “been on the 

education docket for at least 20 years.”42 The reality is that the effects of the digital divide that 

have been highlighted by the coronavirus have been happening to low-income, rural Texas 

students for decades. It took a pandemic for many Texas school districts to realize how 

detrimental the effects of the divide actually are and how important access to Internet and 

technology is for learning and keeping student performance competitive. The digital divide 

existed long before the coronavirus and yet, its impact is only fully being acknowledged by the 

majority of the country now. The coronavirus pandemic has shown that the digital divide has 

definitely not yet been narrowed entirely in Texas and that there is much more that needs to be 

done before we are able to declare the gap as officially closed.  

 
41 Carpenter, J., & Webb, S. (2020, April 6). Now more than ever, Houston's 'digital divide' puts children's education 
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 The effects that have worsened because of the coronavirus and the new reactions and 

responses of legislators indicates that there is a severe lack of awareness and policy in both the 

federal and Texas government towards the digital divide in education. One of the reasons why 

the digital divide is creating so many problems for lower-income and rural communities due to 

the virus is because not enough has been done prior to the pandemic to address the digital divide 

although it has been a prominent problem for this country since the 1990s. There is much that 

needs to be accomplished in both the federal and state legislation to provide better support for 

families and communities that suffer from a lack of technology and broadband access, 

particularly for disadvantaged students who will perpetually remain behind their more affluent 

peers unless policy improvements are made. In order to provide students the tools they need to 

become successful in the future and be prepared as a nation in the case of a national emergency 

like this pandemic, legislators need to acknowledge the digital divide and utilize the new insights 

that have come to light because of the coronavirus to create new policy and directives towards 

closing the divide. The digital divide is certainly not a novel story, but it has been brought to the 

forefront of national concern as virtual education becomes the new normal for all American 

students during this time when social interactions are not possible. 

 The following chapters will explore what legislation and mandates have been put into 

place by the federal and state government of Texas to address the digital divide in education and 

include policy recommendations that I believe must be considered by the Texas government to 

provide opportunities for disadvantaged students.  

  

 



Chapter 5: State & Federal Policy in Action 
 

Legislation for Educational Technology Reform in Texas 

Classroom Connectivity Initiative 

 On March 10, 2016, Governor Greg Abbott announced the launch of the Classroom 

Connectivity Initiative. This is a partnership between the Texas Education Agency, education 

service centers, and EducationSuperHighway, a non-profit organization advocating for public 

classroom high-speed Internet connection. The goal of the plan is to increase access to 

affordable, high-speed broadband and Internet access for K-12 public schools in Texas. The 

initiative provides information to school districts and optimizes funding from the existing E-rate 

program. TEA and EducationSuperHighway work directly with school districts to build and 

implement fiber infrastructure in school buildings, obtain cost-effective bandwidth to achieve the 

FCC’s baseline of 100 kpbs per student, and assists school districts in understanding how to most 

effectively utilize their funding to create improved connectivity in classrooms.  

 Texas allocated $25 million in funding to help school districts construct the necessary 

infrastructure and provide consulting services to scale the infrastructure as digital learning 

becomes more prevalent. Through the FCC’s E-Rate program, all in-state funding will be 

matched with federal funding. Therefore, with the federal funding that districts already receive, 

the Classroom Connectivity Initiative created $250 million in broadband investment in Texas. In 

their 2019 State of the States report, EducationSuperHighway declared the classroom 

connectivity gap as officially closed, indicating that Texas classrooms have now achieved 

“sufficient bandwidth, scalable and affordable broadband infrastructure, and robust Wi-Fi 

[necessary] to experience the benefits of digital learning.”  



Connect Southwest Texas  

 Region 18 Education Service Center (Midland region) created the Connect Southwest 

Texas project in 2010 to partner with regional broadband service providers to create high-speed 

broadband infrastructure in the region. The project proposed to improve videoconferencing 

technologies at K-12 and higher-education institutions in the area. In addition to these two 

primary goals, Connect Southwest Texas also hoped to connect up to 200 community 

institutions, including 33 K-12 schools, 43 public safety organizations, 21 libraries, 38 

government facilities, 3 Hispanic-serving community colleges, 2 universities, and 44 healthcare 

providers and enable broadband speeds to 1 Gpbs across southwest Texas. Finally, the project 

proposes to create more affordable and accessible broadband services for 40,000 households and 

8,000 businesses through partnerships with local Internet service providers to construct 218 

miles of new fiber and four new towers in the local network.43  

The final report regarding the project was filed in 2013 and at that point, the project had 

expanded to included 63 new community institutions in the local network including 19 K-12 

schools, 4 libraries, 2 healthcare providers, 12 public safety organizations, 5 public housing 

units, and 20 government facilities. Connect Southwest Texas was able to bring bandwidth up to 

1.5 Mbps to 45 Mbps with most locations landing around 10 Mbps. While they were unable to 

bring up bandwidth to the desired amount, representatives from Region 18 stated that working 

with local telecommunications companies allowed them to learn more about the benefits of fiber 

and wireless installation and completed 240 miles of new fiber. Local economies were improved, 
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and Region 18 was able to cultivate long-term agreements with local companies to continue the 

project in the future. 

Connect America Fund  

 In 2014, the FCC transformed the Universal Service Fund into the Connect America 

Fund to strictly focus on bringing broadband access to rural America. The goal of this 

transformation was to drive economic growth in rural America and expand the digital 

marketplace to create new jobs across the country. In the past ten years, Phase I brought in over 

$1.49 billion to provide broadband services to over 700,000 locations in 45 states. 

As part of the third wave of the Connect America Fund Phase II plan, in 2019, the FCC 

planned to roll out a $1.5 billion project to provide broadband access to underserved areas in the 

US. Seventy six point six million dollars of this project is allocated specifically to fund 

expansion of broadband to 33,900 homes and businesses in rural Texas. In July 2019, the FCC 

funding arrived in Texas and two providers, AMG Technology Investment Group and Texhoma 

Fiber, spearheaded projects in 89 counties, including Jim Hogg and Webb counties which are 

part of the Edinburg ESC region. Over the next 10 years, these providers will work to bring 

improved broadband access.  

U.S. Department of Agriculture’s (USDA) ReConnect Pilot Program  

 As part of their ReConnect Pilot Program investment, the USDA announced in February 

2020, a $19 million investment in three high-speed broadband infrastructure projects that will 

improve connectivity in 7,000 households, 46 farms, 32 businesses, 19 community facilities, and 

15 educational facilities in rural Texas. The main mission of this funding is to “increase rural 

prosperity through boosting economic opportunity in rural America” and creating modern 



infrastructure to allow widespread broadband access in rural communities to facilitate the 

expansion of rural economies.44  

 Broadband companies like Border to Border Communications, Mid-South Synergy, and 

Peoples Telephone Cooperative Inc. will use an allotted portion of the ReConnect grant to 

deploy Fiber-to-the-Premises (FTTP) networks in rural Texas counties. This infrastructure will 

serve to help bring greater economic opportunities to rural regions and create more jobs in rural 

towns.  

National Legislation for Educational Technology Reform  

E-Rate Funding Program  

 The E-Rate program, also known as the Universal Service Schools and Libraries 

Discount Mechanism, was established by the FCC as part of the Telecommunications Act of 

1996. This program was founded to help schools and libraries find the most cost-effective ways 

of connecting to the Internet. Using funding from the Universal Service Fund, E-Rate provides 

discounts for participating schools and libraries to establish and improve telecommunications 

and Internet connectivity technologies. In the recent decade, the FCC has shifted to primarily 

target broadband access issues and expanding Internet access.  

 To receive funding and discounts, participating schools and libraries must submit 

requests for bids to the Universal Service Administrative Company (USAC). The USAC posts all 

requests onto its website for vendors to view and bid. Schools and libraries then look over the 

posted bids and select one that is most appropriate and within budget for them. After vendors 
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provide the required services and products, schools and libraries submit reimbursement requests 

to receive discounts from the USAC.  

 In January 2020, the FCC released a new report, making several changes to their funding 

applications. First, the FCC is permanently adopting the Category 2 budget approach first 

adopted in 2014. This approach creates five-year long sets of budgets for schools and libraries, 

providing a fixed amount of funding within these five years. Next, to facilitate the transition of 

the five-year budget approach, testing periods of this plan have been extended through 2020. As 

a result, applicants are free to use the budget they have remaining from the previous years and all 

applicants will receive a prorated portion of their budget for 2020, increasing budgets by 20%.  

The Every Student Succeeds Act (ESSA)  

 The Every Student Succeeds Act (ESSA) is a bill signed by President Barack Obama in 

December 2015 that addresses the United States K-12 public education policy. ESSA was 

authorized to replace the No Child Left Behind Act and is considered the nation’s law for all 

public schools today. The main purpose of ESSA is to establish a standard of quality of 

education for all students and emphasize the academic achievement of disadvantaged students: 

students below the poverty line, ethnic minorities, special education students, and those who 

have limited English language skills.  

 Part of the ESSA bill included provisions for education technology and created the 

Student Support and Academic Enrichment Grant program to provide $1.65 billion of funding 

for state governments and school district to reform educational technology and utilize it in 

classrooms to improve the academic performance and experience of students. ESSA highlighted 

six major goals related to educational technology reform:  



1. Policy Improvement  

2. Directed Funding 

3. New Learning Models 

4. Professional Development Support 

5. Increased Entry for Providers  

6. Increased Research & Development   

The ultimate goal of ESSA is to close the early learning opportunity gap in order to even the 

playing field and create education equality for all students. ESSA does not include direct 

initiatives regarding the digital divide in rural communities, but places the digital divide under 

the larger umbrella of education technology reform. Although ESSA is not a strictly a digital 

divide-related mandate, it is the primary law that all American public schools follow and 

reference, so it is important to include it as part of the overall digital divide policy analysis.   

Rural Digital Opportunity Fund (RDOF) 

 In February 2020, the FCC launched the $20.4 billion Rural Digital Opportunity Fund 

that was designed to replace the previous Connect America Fund initiative. This fund has been 

dubbed the “FCC’s largest investment ever to close to digital divide” and represents the FCC’s 

most recent effort to continue expanding broadband networks in rural America. The RDOF was 

created to provide telecommunications companies with funding to build broadband in 

communities that lack access to connections of at least 10 mbps.  

However, the process in which the funding will be given to these companies is different. 

In previous iterations of the RDOF, the FCC simply provided funding directly to 

telecommunications companies on the premise that these companies will set aside the funding to 



support communities who lack connection. In the new process proposed by the RDOF, the FCC 

will auction off funding through a reverse auction in which broadband companies will participate 

and bid for funds. The winners of the auction will then deliver broadband services at the lowest 

feasible cost to regions that need them. The companies will have full flexibility and freedom to 

decide how they want to build infrastructure and what technology will be used to meet their 

objectives. The RDOF will send $20.4 billion over 10 years to expand rural broadband access.  

The Digital Equity Act of 2019 

 The Digital Equity Act of 2019 was proposed in April 2019 by the National 

Telecommunications and Information Administration and included more than $1 billion in 

federal grant funding over the course of five years to provide support for digital inclusion 

programs in the nation. The Digital Equity Act created two federal grant programs operated by 

the National Telecommunications and Information Administration that included an additional 

$125 million per year in funding. The first program would be administered by state governments 

and allow them to establish and carry out their own digital equity plans depending on the needs 

of their individual states. The other program was a competitive grant program that would support 

digital equity projects taken by individual groups, coalitions, or communities of interest. The 

Digital Equity Act also tasked the NTIA to serve as an evaluator of states’ digital inclusion 

projects and provide assistance to local, state, and federal legislators, determining which projects 

would be the most efficient at creating greater broadband access in underserved communities.45 

However, the Act was ultimately not passed in 2019 and has been stalled.  
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Comparison of Texas Legislation  

Policy Criteria Analysis Method46 

In order to examine how effective each of the policies listed above are in terms of 

addressing the digital divide in education, we must measure each policy against a set of analysis 

criteria. When policies are established, the goals and objectives that the policy should 

accomplish are typically outlined. For a policy to be effective, objectives and goals need to be 

concrete and achievable. Therefore, there are a set of criteria established in common policy 

criteria analysis to measure how close various policy alternatives will come to meet the goals 

and solve the problem. Common measurement criteria include:  

1. Effectiveness – how much improvement can be made with this alternative?  

2. Cost – how much will it cost to implement the improvements proposed by this 

alternative and are these costs feasible for the tasks outlined?  

3. Technical – are there equipment and resources readily available to accomplish this the 

tasks in this alternative?  

4. Political – will this alternative be accepted by all political parties and not face large 

roadblocks regarding its passing if the alternative becomes a bill?47 

To better analyze each policy in the scope of this thesis, I have added two new 

measurement criteria that are unique to gauging the effectiveness of policies associated with 

reducing the digital divide in education:  

1. Target-Specific – is the policy alternative specifically designed to address the challenges 

faced the target group of students in rural communities?  

 
46 California State University, Long Beach. (n.d.). Establishing Analysis Criteria [Lecture notes]. 
47 Since all of the policies included in this thesis have already been signed and deployed by either the U.S. federal 

government or Texas government, this criteria is not necessary and will be eliminated in the analysis  



2. Funding or Action – does the policy alternative provide actionable steps that will be taken 

by an administrative body or does it serve more as a financial resource from which 

schools and local governments draw upon to implement their own changes?  

The following table depicts the evaluation of each digital divide-related policy established in 

Texas that are included in this thesis against each of the above measurement criteria described. 

The rows of the table represent each policy and the columns represent each criteria. There are 

three levels of achievement for each criteria that I have established:  

1. Yes – satisfies the criteria and achieved desired results  

2. Somewhat – partially satisfies the criteria and desired results, but not completely 

3. No – does not satisfy the criteria at all and is lacking in producing desired results 

 Classroom 

Connectivity Initiative 

Connect Southwest 

Texas 

Connect America 

Fund 

USDA ReConnect 

Pilot Program 

Effectiveness 

Yes - Effective in terms 

of closing the digital 

divide since 

EducationSuperHighway 

declared the divide 

officially closed in 2019 

Somewhat – 

Implementation of the 

policy did not 

accomplish all the 

goals it originally set 

out to achieve as they 

were not able to bring 

bandwidth speeds up 

to the desired amount 

Yes – Phase I 

brought in over 

$1.49 billion to 

provide broadband 

services to over 

700,000 locations 

in 45 states  

Somewhat – 

Policy is still in 

inception phase 

and it is too early 

to measure exact 

results, but appears 

to be very similar 

to prior policies 

that have worked 

such as the 

Connect America 

Fund, so we can 

assume similar 

results 

Cost 

Yes - Costs of 

broadband infrastructure 

construction and funding 

provided by both the 

Texas government and 

the FCC ($25 million 

each every funding 

year). It is estimated to 

cost around at least $19 

billion to bring 

broadband access to all 

rural areas, so this 

initiative may not 

realistically accomplish 

Yes – Costs were 

shouldered by the 

Midland education 

service center region 

and broadband 

service companies 

they partnered with 

Yes – FCC and 

broadband service 

providers are 

providing funding 

for this project 

Yes – USDA and 

partnered 

broadband service 

provider companies 

are taking on the 

costs  



that in the near future, 

but is feasible for Texas. 

Technical 

Yes – Experts in the 

field of network 

technology and network 

procurement as well as 

broadband companies 

are recruited as part of 

this initiative to 

implement broadband 

infrastructure, so there 

are ample resources 

available 

Yes – Broadband 

companies have 

provided the 

necessary 

infrastructure for 

bringing high speed 

broadband access to 

households and 

community 

institutions 

Yes – Broadband 

companies are 

involved in the 

project and possess 

the necessary 

equipment 

Yes – Broadband 

companies are 

involved in the 

project and possess 

the necessary 

equipment 

Target-

Specific 

Yes – Initiative directly 

targets the digital divide 

in education and benefits 

schools and libraries that 

serve public education 

and students 

No – While the 

initiative was 

established by an 

education service 

center, the greater 

purpose was to 

improve broadband 

speeds and access for 

all aspects of the rural 

community, not just 

students 

No – Policy is 

directed towards 

rural communities 

in general, not 

specifically 

towards schools or 

education 

No – Policy is 

directed towards 

rural communities 

in general, not 

specifically 

towards schools or 

education 

Funding or 

Action 

Both - Funding provided 

by the FCC and Texas 

state government and 

action through 

partnership with 

EducationSuperHighway 

to build fiber 

infrastructure in school 

buildings 

Action – The 

initiative focused on 

building new 

broadband 

infrastructure that 

would increase access 

rates and speed 

Action –Funding 

is provided by the 

FCC, but 

specifically for 

the purpose of 

producing action 

and building new 

broadband 

infrastructure 

through  two 

service providers: 
AMG Technology 

Investment Group 

and Texhoma Fiber 

Action – USDA 

providing funding 

for the purpose of 

producing 

actionable results 

through broadband 

service providers 

and the 

construction of 

new broadband 

networks 

 

Comparison of Federal Legislation  

 I will be analyzing the extent to which each federal policy described above addresses the 

digital divide in education by measuring each policy alternative against the same criteria listed 

above.  



 
E-Rate Funding 

Program 

The Every Student 

Succeeds Act 

Rural Digital 

Opportunity Fund 

The Digital 

Equity Act of 

2019 

Effectiveness 

Yes – E-Rate is the 

major source of funding 

for technology in U.S. 

public school system 

and continues to be the 

main source of funding 

that schools and libraries 

draw upon every year to 

provide technology in 

the classroom 

Somewhat – The act 

addresses reforming 

the use of education 

technology in the 

classroom instead of 

focusing on how to 

mitigate the digital 

divide; while the act’s 

goal is to provide 

education equality to 

students, there is little 

within the act itself 

that directly 

references the digital 

divide 

Somewhat – It is 

still too early to 

gauge the effects of 

this initiative, but 

the reformation of 

the bidding process 

appears to 

accommodate 

broadband service 

providers more and 

would encourage 

them to participate  

No – This 

legislation has not 

been passed yet, so 

its effectiveness 

cannot be judged 

Cost 

Yes – Funding is all 

provided by the FCC 

and vendors who 

participate in the auction  

Yes – Funding and 

grant programs 

provided by the 

federal government 

Yes – Funding is 

provided by the 

FCC 

Yes – Funding 

would be provided 

by the NTIA  

Technical 

Yes – Vendors who 

participate in the auction 

provide the equipment 

necessary for schools 

and libraries to obtain 

technology  

No – There is little 

mention of providing 

physical units of 

technology; the act 

focuses more on 

adjusting attitudes 

related to education 

technology than the 

tech itself 

Yes – Broadband 

companies are 

involved in the 

project and possess 

the necessary 

equipment 

No – The funding 

and grant programs 

provide no physical 

equipment to 

communities, but it 

can be assumed 

that part of the 

money will go 

towards equipment  

Target-

Specific 

Somewhat – E-Rate 

directly addresses the 

needs of schools and 

libraries to provide 

technology for students 

in the classroom, but is 

not applicable in terms 

of addressing the lack of 

technology and Internet 

access for students in 

their homes  

Somewhat – While 

the act addresses 

educational 

technology reform, 

there is little mention 

of efforts to mitigate 

the digital divide 

No – Policy is 

directed towards 

rural communities 

in general, not 

specifically 

towards schools or 

education 

No – Policy is 

directed towards 

communities that 

lack broadband 

access and 

technology in 

general, not 

specifically 

students or rural 

residents 

Funding or 

Action 

Funding – E-Rate is a 

funding program by the 

FCC that provides 

annual funds and 

discounts for schools 

and libraries to obtain 

technology; what the 

institutions go on to do 

with the technology 

acquired is up to them 

and no longer involves 

E-Rate 

Funding – The act 

and its grant programs 

provides funding for 

state governments and 

school districts to 

reform educational 

technology and utilize 

it in classrooms to 

improve the academic 

performance and 

experience of students  

Funding – The 

FCC provides 

funding to 

broadband and 

telecom 

companies and 

these companies 

are the ones who 

then make their 

own decisions 

regarding 

implementation 

Both – The 

funding and 

competitive grant 

programs provide 

funding for state 

governments and 

local institutions to 

implement their 

own changes, but 

the NTIA is tasked 

as an evaluator of 

these changes, 

providing guidance 

as necessary 



Insights from Policy Analysis  

 After analyzing each policy against the standard policy criteria, I have found several key 

insights:  

Effectiveness 

It appears that most of the policies that have been implemented already by both the Texas 

and federal government are effective in outlining the goals that they set to achieve. The 

objectives of each of these policies are obtainable and measurable. There are a few policies like 

the USDA ReConnect Pilot Program, the Rural Digital Opportunity fund, and the Digital Equity 

Act of 2019 that are still too new or have not been passed. Therefore, these policies do not 

produce measurable results that can be sufficiently analyzed. The Every Student Succeeds Act, 

while successful in addressing the reformation of education technology, does not focus on 

explaining how these reforms can help assuage the digital divide. The Connect Southwest Texas 

initiative, although successful in some aspects of its initial plan, was unable to achieve all of the 

desired objectives, so it is considered by the policy analysis standards to be somewhat effective.  

Cost 

 Cost does not appear to be a major problem for any of these policies. Since they are 

sufficiently supported by the Texas and federal government and leveraged through partnerships 

with broadband and telecommunications companies, the actual cost required to implement these 

policies and achieve the objectives is not a challenge and can be adequately provided. It is 

important to note that the cost criteria is only measuring whether or not the policies have a 

proposed budget that seems feasible for the organization to achieve and not whether or not this 

cost is sufficient enough to address the broadband issues in rural communities.   



Technical 

 Similar to the cost criteria, the technical criteria is not an issue for these policies. The 

majority of these policies reflect partnerships with broadband service providers who possess the 

infrastructure necessary to bring technology and Internet access to the under-connected 

communities. The Every Student Succeeds Act and the Digital Equity Act of 2019 are evaluated 

as “No,” only because there is no explicit mention of physical delivery of technology outlined in 

the policies, but it can be assumed that any funding provided by those policies will go towards 

acquiring either physical units of technology or building broadband infrastructure and networks. 

It is important to note that the quality of the equipment provided is not in the scope of policy 

analysis – this criteria is only measuring whether or not the equipment exists. So, just because 

this criteria is satisfied does not necessarily mean the broadband infrastructure provided to rural 

communities is of sufficient quality.  

Funding or Action  

 Considering all of the criteria involved, it seems that all eight policies outlined in this 

chapter can be good starts. However, there are areas that need to be improved. First, federal 

legislation lacks actionable steps and planning. Presently, the federal policies are funding-heavy, 

relying on distributing financial resources to local school districts and governments and leaving 

it up to these institutions to implement their own actionable plans. While it is true that state 

governments and school districts would understand what actionable steps best fit their personal 

needs, it would benefit these organizations to have some sort of overarching strategy or plan to 

follow. As demonstrated by the COVID-19 case study in Chapter 4, there are situations where 

school districts do not know what actions to take and how to best address the digital divide in 

their communities. Having some sort of nationwide plan could benefit school districts and state 



governments when they are at a loss of what to do to bridge the divide, especially in times of 

national emergencies when immediate action is most needed.  

Target-Specific 

 The policy analysis also reveals there are few direct initiatives targeting the digital divide 

in education in rural communities. Only one out of the eight policies analyzed truly serves to 

reduce the digital divide that students living in rural areas experience.  The remaining seven 

policies (both federal and Texas) either address rural communities as a whole with no 

concentration on education or address education technology without the mention of rural 

communities or the digital divide. In order to better address the specific problem of the digital 

divide in rural education, there needs to be legislation that directly dedicates money and 

resources towards schools rather than stretch out the available resources and money among 

multiple different facets, leaving less money and resources for education.  

 In Chapter 6, I will be taking the insights drawn from all of the previous chapters in this 

thesis and provide in greater detail some recommendations in policy that Texas Legislation 

should implement in order to better address the digital divide in education.  

 

 

 

 

 

 



Chapter 6: Policy Recommendations for Texas Legislation 
 

 The quantitative data taken from four education service center regions in the state of 

Texas (Houston, Austin, Midland, Edinburg), the current COVID-19 case study, and the policy 

analysis conducted for several past, ongoing and future legislation related to the digital divide 

demonstrates that the divide not only negatively impacts student academic performance and 

opportunity, but also will continue exacerbating the inequality between underserved populations 

and those who are more affluent. The digital divide will not close without interventions from 

legislation and innovation in policy developments.  

 As stated in Chapter 2, there are distinct reasons why rural America suffers from a 

particularly severe digital divide:  

1. Limited Access to Broadband Infrastructure - Rural segments of America lack the 

necessary infrastructure for high-speed Internet and the Internet that they do currently 

possess is still slower and lower quality than that of urban areas.  

2. Little Competition Among Broadband Service Providers - In rural areas that do have 

broadband infrastructure, there is little competition among broadband service providers, 

allowing the creation of a monopoly that drives broadband prices to high amounts. 

3. Poor Performance in Existing Infrastructure - Rural areas that have broadband access 

tend to only have capabilities up to mobile 3G and 4G networks or dial-up Internet, 

which are not reliable and effective sources of high-speed Internet and continue to shove 

rural areas behind their urban counterparts who possess access to stable, high-speed 

broadband and 5G or fiber-optic networks.  

 



4. Lower Income/Education Levels of Communities – Rural communities have 

disproportionately lower incomes and levels of education than urban cities. 

Consequently, rural residents are less digitally literate and have lower rates of broadband 

adoption. Little access and exposure to technology in rural areas worsens this problem, 

creating a continuous cycle that widens the income and information wealth gap in our 

society, leaving rural communities far less opportunities than urban cities for economic, 

educational, and social growth.  

The recommendations provided in this chapter will take these challenges into 

consideration, observing their effects from the perspective of education. As illustrated in the 

policy analysis, there are gaps within the existing legislation that must be addressed in order to 

close the divide and bring education equality to students. This chapter will discuss the following 

policy recommendations that Texas legislators should consider in their continuous efforts to 

narrow the divide in education while keeping in mind the overall challenges that are experienced 

by rural communities:  

1. Create government policy that will drive competition among existing broadband 

service providers in rural regions and incentivize new broadband companies to enter 

the rural market  

2. Institutionalize broadband adoption for households with students by tasking local 

government, community, and non-profit organizations to increase digital literacy 

and provide continuous technological support  

3. Establish a set minimum broadband speed requirement for all school districts in the 

state of Texas  



4. Partner with large, well-known technology companies such as Google, Facebook, 

and Apple to provide physical devices in classrooms and increase research and 

development on the ground to figure out best alternatives for each rural community that 

are scalable and relevant to their needs  

Recommendation 1: Increase Competition & Attract New Broadband Service Providers  

 According to a research report by the Samuelson-Glushko Technology Law & Policy 

Clinic, the high-speed broadband access monopoly disproportionately effects lower-income 

Americans living in rural areas.48 The monopoly exists because many former 

telecommunications companies were unable to meet the FCC’s base definition of reliable 

broadband and upgrading their current networks proved to be unprofitable. As a result, these 

companies have backed out of the broadband service industry and entered other markets. During 

this shuffle, companies like Comcast and Spectrum were able to seize monopolistic control over 

broadband and enter into this ripe market. With little competition and substitutes, forcing 

customers to remain locked into their subscription plans, Comcast and Spectrum are able to 

charge exorbitant prices for broadband access. Comcast and Spectrum’s virtually impenetrable 

monopoly discourages other smaller broadband service providers to go up against them and even 

local cities are unable to build their own networks due to protectionist laws designed to protect 

the “freedom” of Internet service providers. In rural areas, where even few broadband companies 

operate and residents have lower income levels, this monopoly causes serious problems and 

results in rural residents giving up broadband access because they simply cannot afford it.  

 
48 Falcon, E. (2019, May 22). Broadband Monopolies Are Acting Like Old Phone Monopolies. Good Thing 

Solutions to That Problem Already Exist [Blog post]. 



 It is up to the government to draft policy that topples this monopoly and increases 

competition among broadband service providers. Legislation needs to stop protecting 

corporations like Comcast and Spectrum and focus more on providing for underserved 

communities. In order to promote competition and bring more broadband options for rural 

residents that are more affordable, the government should provide incentives or subsidies to 

companies to encourage them to expand into rural areas and make it a worthwhile investment. 

Policies have been implemented in the past where the government has funded or partnered with 

broadband companies such as Connect Southwest Texas and the Connect America Fund, but 

greater changes need to be made behind just temporary partnerships. More broadband companies 

need to penetrate the rural market and expand their business there, not just build infrastructure 

and leave. There needs to be government policy that protect consumers of the broadband market 

from the monopoly that exists and establish a competitive marketplace that will drive down 

subscription prices and make it easier for lower-income, rural residents to gain access to 

broadband Internet.  

 While this recommendation is not target-specific to addressing the digital divide in 

education, this monopoly and lack of broadband companies in rural regions are some of the most 

significant reasons why rural areas lack necessary broadband access. Dismantling the monopoly 

and encouraging more broadband companies to enter rural markets are some of the first steps 

that need to be taken to increase broadband access for everyone in the rural community – 

including students.  

Recommendation 2: Institutionalize Broadband Adoption for Households with Students  

 In addition to support from the Texas government, closing the digital divide also relies on 

the assistance from local entities, including local governments, community organizations, and 



non-profits. Although the lack of broadband access and infrastructure have been the main focus 

of this thesis, there are other factors that contribute to the digital divide as well, some of the most 

significant being the lack of digital literacy that discourages broadband adoption. Given that 

these local entities understand the needs of their communities better than the state government, 

these organizations should be enlisted and tasked with the responsibility of helping households 

with students obtain broadband access and inform them of the best options or ways they can 

drive down costs of subscription plans. Libraries and community centers can be used to host 

workshops and consultations, training parents and students alike on how to best utilize hardware 

and software required for school and help them recognize the benefits to using technology and 

Internet. If people are able to better understand how to use technology and what benefits they can 

derive from it, they will be more likely to want to use it and pay for the Internet services 

required. The Texas government can facilitate this institutionalization of broadband adoption by 

providing competitive grant programs or subsidies to organizations who are willing to help.  

Recommendation 3: Establishing a Minimum Broadband Speed Requirement  

 The FCC defines a minimum reliable Internet speed of 25 mbps that broadband services 

providers must abide by. In a similar vein, the Texas government should set a hard minimum 

requirement in a certain area mile-radius of schools and school districts. Since most households 

with students will tend to live near the schools the students attend, it makes sense to establish a 

zone according to where the schools are located in which there must be a minimum broadband 

speed requirement present that is reliable and sufficient for accomplishing the necessary tasks for 

schoolwork. The state government can collaborate with local school districts to come up with a 

minimum speed that may fluctuate depending on the capabilities of the broadband infrastructure 

in the region. If school districts are unable to access a sufficient minimum broadband speed, the 



state government should note these districts as areas of priority and provide more funding and 

assistance to these specific regions in terms of constructing broadband infrastructure or lowering 

broadband subscription plans.  

Recommendation 4: Partnering with Large Tech Companies  

 Companies like Facebook, Microsoft, Google, and Apple are committed to providing 

social impact and serving underprivileged communities. For example, Microsoft launched its 

Airband Initiative and partnered with organizations in rural communities to take advantage of 

unused television frequencies and other low-cost wireless technologies to bring Internet access to 

rural homes.49 Establishing partnerships with these tech giants could allow not only the 

distribution of physical technology into classrooms, but also facilitate new initiatives that can 

bring broadband infrastructure to rural communities in general.  

Constructing large scale broadband infrastructure and creating strategies to bring 

technology and Internet into communities take considerable research beforehand as well as time 

and costs associated with conducting this kind of research. By encouraging these tech companies 

to enter these rural regions gives them a chance to provide the resources necessary to conduct 

research on the ground, helping local communities and companies work together to create 

strategies that are scalable and sustainable for the future as well as relevant to the specific 

community’s needs.  

Additionally, the government can also partner with these companies to crowdsource 

Internet connectivity solutions for rural communities by hosting company and government-

funded competitions to seek innovative problem-solvers. This innovation competition brings 

 
49 Microsoft. (n.d.). About the Airband ISP Program. 



exposure to important problems such as the digital divide and opens the drawing board up to 

anyone who wants to participate and provides a wide variety of solutions in a cost-effective way. 

For example, every year, Microsoft hosts the Imagine Cup that encourages students from around 

the globe to compete and create innovative tech solutions that address some kind of social, 

political, or environmental challenge in the world for the opportunity to win funding to bring 

their solutions to life and implement them. Hosting government-funded competitions or projects 

similar to this would be an efficient way to help illuminate the digital divide in rural America 

while recruiting some of the world’s most innovative minds to solve the challenges created by 

the divide at very low cost.  

 

 

 

 

 

 

 

 

 

 

 



Chapter 7: Conclusion & Future Implications 
 

 With every new laptop, smartphone, smart car, and robot created, our world takes a step 

further into becoming a modernized, tech-reliant society. While this idea may frighten us, it is an 

inevitable reality that will continue developing so long as human innovation and determination 

exists. For the portion of the population that is fortunate enough to have constant access to the 

latest technology and is at the forefront of these changes, it is an exciting future. However, for 

the individuals that still lack what we consider these days to be a necessity not unlike food or 

water – the Internet – the future is unwelcoming. For students in these under-connected 

communities trying to discover their own potential and create opportunities for themselves, they 

will constantly trail behind those that belong to the “haves,” simply because they do not have the 

same access to Internet or technology required to enter the virtual classrooms that the American 

education system is rapidly evolving into. As shown in this thesis, the lack of broadband access 

is more likely to reduce academic performance and ultimately, limit the opportunities that 

students have to pursue higher education. Students should not experience an inequality in the 

quality and type of education they receive.  

 This thesis was designed to answer three research questions:  

a. Is there a relationship between Texas rural school district and household 

broadband Internet access and state average STARR/EOC test scores?  

b. Is there a relationship between Texas rural school district and household 

broadband Internet access and the percentage of high school seniors who are 

accepted and attend some four-year college?  



c. What are the current legislative efforts being made in Texas and how can current 

legislation be improved in bridging the digital divide?  

After conducting the research and analysis that is provided in previous chapters of this 

thesis, I have come to the following answers:  

a. Yes, there is a positive correlation between the rates of broadband Internet access in a 

particular region and the average STARR/EOC test scores. Students who live in 

regions that have predominantly higher broadband access rates tend to perform better 

on these EOC exams than students who do not.  

b. Yes, there is also a positive correlation between rates of broadband Internet access in 

a particular region and the percentage of high school seniors who are admitted and 

attend some four-year college. For the most part, seniors who live in regions that have 

predominantly higher broadband access rates have higher acceptance rates and are 

more likely to go on to attend some four-year college than seniors who do not.  

c. There are four key Texas legislative policies that were examined in this thesis: the 

Classroom Connectivity Initiative, Connect Southwest Texas, Connect America 

Fund, and the USDA ReConnect Pilot Program. After evaluating these policies, I 

concluded that although all four policies have addressed at least in part the digital 

divide, but three out of the four policies do not adequately address the digital divide 

in education and how to mitigate the effects of the divide on students.  

Future Implications  

 The purpose of this thesis was to evaluate the effects of the digital divide on student 

academic performance and future academic opportunity and examine the policies that have been 



launched and implemented to narrow the divide. I used secondary research and quantitative 

analysis to support my statements, reach my conclusions, and develop my recommendations. I 

believe that the insights drawn from my research and the recommendations I have made capture 

the real effects that the digital divide has on students in rural Texas and identified areas of 

improvements in legislation that need to be made as soon as possible. I believe the 

recommendations I provided serve as a sufficient starting point for developing new, target-

specific strategies that Texas and local governments and school districts should consider when 

developing their own digital divide plans. Finally, I hope that my research has been able to bring 

greater exposure to the devastating problem that is the digital divide and demonstrate the urgency 

of this challenge.  

In conclusion, it is imperative to note that technology is not the panacea for decades of 

inequality that exists in this nation. Communities who have historically been disproportionately 

disadvantaged will continue to trail behind those who have not. Providing education about the 

power of technology, encouraging schools and local governments to bring technology both in 

and out of the classroom, and discovering ways that educators can wield technology to help 

students become more engaged in their learning and allow students to discover their own 

potential are starting points for narrowing the divide between these two communities. 

Improvements should be made in the attitudes towards technology alongside changes in policy to 

physically bring technology into less-connected areas. Acknowledging the opportunities 

technology provides and how important it is for students to have exposure to technology in 

today’s world can help legislators, educators, parents, and students alike realize the significance 

of finally closing the digital divide and eventually, narrowing the socioeconomic gap that 

plagues our country.  
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