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ABSTRACT 
 

According to the Federal Communications Commission, approximately 14 

million Americans lack access to a reliable broadband connection. However, findings by 

Microsoft place the actual number of people not accessing minimum broadband speeds at 

as many as 150 million Americans. Among them are between 8.5 and 12 million students 

who are disconnected and victims of the Homework Gap. In Washington, D.C. 

broadband infrastructure is almost universally accessible, but historic racial and 

socioeconomic boundaries have led to disproportionate adoption rates for broadband 

internet and internet-enabled devices. As public education becomes increasingly reliant 

on internet-based technologies, the success of students in these historically overlooked 

neighborhoods is suffering. This thesis examines the extent to which broadband service 

and internet-enabled device adoption impact scores on the District’s Partnership for 

Assessment of Readiness for College and Careers. I test the question with models 

utilizing data from the Census Bureau on broadband and device adoption and test scores 

from District of Columbia Public Schools. The results suggest that fixed broadband 

adoption improves student test scores and lack of a home computer leads to lower scores 

on the PARCC exam.  These results offer a framework for policymakers to develop 

connectivity solutions for students and close the Homework Gap and the digital divide. 
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INTRODUCTION 

In April of 2020, the Federal Communication Commission (FCC or the 

Commission) found that at least 14 million Americans, 1 in 20, lack access to broadband 

internet across the United States. FCC reporting also shows that access to fixed terrestrial 

broadband has increased 5.7% over the last five years, however various reports from 

other organizations, including Microsoft, have found that almost 50% of Americans do 

not use the internet at FCC defined minimum speeds.123 One of the Commission’s 

primary goals is explicitly prescribed in the Telecommunications Act of 19964 as, 

“encourag[ing] the deployment on a reasonable and timely basis of advanced 

telecommunications capability to all Americans.”5 Since the passage of the Act, this role 

has morphed to address many of the problems that our modern internet industry faces 

including a wide and persistent digital divide. In this paper, I examine the effect of the 

digital divide on students in Washington, D.C. In the District of Columbia, this divide 

exists along racial and socioeconomic boundaries, where 2% of residents lack access to 

fixed residential broadband6, 11% lack access to a computer7, and only 80% have chosen 

to subscribe to “broadband Internet.”8 I hypothesize that in census tracts where 

                                                
1	The	Federal	Communications	Commission	defines	“broadband”	as	a	fixed	terrestrial	connection	
providing	an	upload	speed	up	3	megabytes	per	second	and	a	download	speed	of	25	megabytes	per	
second.	
2 (Federal Communications Commission, Inquiry Concerning Deployment of Advanced 
Telecommunications Capability to All Americans in a Reasonable and Timely Fashion 2021) 
3 (Lohr,	Digital	Divide	Is	Wider	Than	We	Think,	Study	Says	2018) 
4 Telecommunications Act of 1996, further referred to as “the Act” 
5  (Federal	Communications	Commission,	Inquiry	Concerning	Deployment	of	Advanced	
Telecommunications	Capability	to	All	Americans	in	a	Reasonable	and	Timely	Fashion	2020) 
6 (Federal	Communications	Commission,	FCC	Fixed	Broadband	Deployment	2021) 
7 (United	States	Census	Bureau,	District	of	Columbia	2021) 
8	Id.	
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broadband and internet-enabled device adoption is lower, educational outcomes for 

District of Columbia Public School (DCPS) students will be negatively impacted.  

The digital divide has plagued every state for decades, but the contributing factors 

for low-income and historically underserved communities reach back further, to the early 

and mid-20th century where public infrastructure was deployed along racial and economic 

boundaries. Black, brown, and low-income communities received less private and public 

investment, placing these communities behind their majority white and affluent peers. 

Amidst of the Great Depression, the United States Congress created the Home 

Owners Loan Corporation (HOLC). This new agency was tasked with providing low-

interest mortgages to support the ailing American economy. One of the first major tasks 

the HOLC completed was its city survey. This survey examined major cities across the 

country and developed risk maps for various neighborhoods and communities. Within the 

maps, communities were divided into four grades of lending from Grade A, the best 

communities for investment, to Grade D, the riskiest communities for investment. 

Though the program was intended to only measure the economic opportunities in a 

community, it ultimately became a measure of racial homogeneity and generational 

wealth. As the program was implemented, white families left urban centers for newly 

developed, government-subsidized sprawling suburban neighborhoods. These new 

suburban communities, however, were not welcoming to non-white families. The federal 

government’s internal memos went so far as to assert that racial mixing in communities 

should not be allowed, for a variety of economic and social reasons. 

While the segregation of housing and white flight was happening in major cities 

across the country, Washington, D.C. saw black residents become the majority in the 
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1950s and the District remains a black-majority city to this day.9 However, since 1980 

white families have been returning to the District of Columbia and displacing black and 

brown families.10 As the white population in Washington, D.C. grows, the District 

remains extremely racially separated along neighborhood lines with white residents 

populating the western half of the city and black and brown residents populating the 

eastern half. This separation has led to a longstanding racial and financial divide in the 

District, which is now becoming more evident as COVID-19 continues to plague 

communities. While 98.2% of District addresses officially have access to high-speed 

broadband according to the FCC, this statistic does not present a full picture for the state 

of connectivity of Washington, D.C. The history of the HOLC and federal and local 

investment in Washington, D.C. has created infrastructure disparities between the 

District’s wards that contribute to broadband affordability, financial stability, and digital 

skills. The relationship between historic under-investment, broadband access, and 

adoption is clear. Throughout this paper, I will examine the relationship between the 

deployment of affordable and reliable broadband across Washington, D.C.’s various 

wards and its impact on education outcomes for students. While Washington, D.C. boasts 

almost universal broadband infrastructure deployment, affordability will become a key 

determinate in adoption. Wards 7 and 8, the section of Washington, D.C. with the highest 

concentrations of black and brown families and families below the federal poverty line, 

will help show that lower rates of computer use and fixed broadband adoption due to 

poverty lead to lower-performing schools and lower-performing students.  

                                                
9	(Office	of	Planning,	Demographic	Characteristics	of	the	District	and	Metro	Area	2021)	
10	Id. 
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The paper proceeds as follows. In the next section, I present background and a 

literature review on redlining, technology adoption, and the homework gap. In section 3, 

I will present a theoretical model for how the thesis will investigate the question proposed 

above. In section 4, I will outline the data being collected and analyzed. This section will 

provide the logic for data selection and ways the data will be combined to present a 

holistic approach to the hypothesis. In section 5, I will explain in detail the empirical 

model used for this thesis and what I hope to understand as a result of the analysis. 

Finally, I will present policy implications, possible policy recommendations, and 

projected conclusions that may come after the conclusion of this research. 
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BACKGROUND 

In this section of my thesis, I provide a background on the history of redlining in 

the United States and its transition from the housing market into the broadband industry. 

Additionally, I explore technology adoption in DCPS classrooms and one-to-one policies 

in the District.  

Redlining in the District of Columbia 

As mentioned previously, redlining was a practice that took place across the 

United States in the mid-20th century. Through this phenomenon, the federal government, 

bank officers, real estate agents, citizen leagues, and local officials worked to segregate 

white and black neighborhoods. In many communities, the maps developed and 

circulated explicitly outlined where white neighborhoods should be developed and where 

banks should avoid investment.11 However, many of these maps remained internal to the 

federal government and only served as one tool for use by institutional segregationists 

working to develop white-only communities. Together with the federal government, civic 

leagues, real estate brokers, deed authors, and other racially defined pacts worked on a 

two-prong mission: to remove non-white families from predominantly white 

neighborhoods and establish laws (both de jure and de facto) that would secure their 

exclusion for decades to come.12  

However, various records searches of the National Archives never found a Home 

Owners’ Loan Corporation map for the District of Columbia. Instead, the history of 

redlining and segregation in the District and surrounding neighborhoods has been 

                                                
11 (Gross, 2017) 
12 (Maxwell et al., 2019) 
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developed through anecdotes and various other records. A map from 1937 produced by 

the Federal Housing Administration (FHA) graded residential zones of the District of 

Columbia with racial criteria and often found that areas with high Black populations 

should be graded as F, G, or H, the lowest grades. By assigning this grade, the FHA was 

stating: 

The areas are subject to commercial and industrial encroachment and the 

properties are no longer good residential investment…These areas house over 

three-fourths of the negroes in the metropolitan district and are showing the 

effects of negro occupancy…tending to become slums if they are not already.13 

These areas, which occupied the majority of eastern and southern Washington, D.C., 

along with eastern Arlington, VA, were destroyed and replaced with housing projects, 

commercial zones, and a parking lot for the Pentagon. Residents were often provided 

little notice to vacate and no alternatives for their move.14 

Homeownership is one of the most important factors in developing generational 

wealth and in Washington, D.C., was mostly supported west of Rock Creek Park. The 

Federal Housing Administration and Department of Veterans Affairs disproportionately 

insured and supported housing in this section of Washington, known as Northwest. Now, 

decades later, this area continues to host the highest amount of wealth, single-family 

homes, and white households in the district.15 

 

 

                                                
13 (Shoenfeld, 2020) 
14 Id. 
15 (Kiersz, 2020) 
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History of Technology Adoption in DCPS 

The District of Columbia, like many other public school districts, began 

incorporating technology into the classroom throughout the mid-2000s. This integration 

often came to light through classroom computers, computer labs, and other limited 

technology to expand learning methods. Through much of this process, technology was 

restricted to classroom use, with one-to-one policies becoming mainstream only in recent 

years. The District of Columbia still does not offer one-to-one for every student in DCPS. 

There has been a focus on serving every school and public library as support institutions 

for students and adult learners in the District.  

In 2011, the District introduced blended learning for students in DCPS schools, 

where technology was emphasized in the curriculum. This program allotted specific time 

during the instructional day for students to learn on an innovative device, often on a 3-to-

1 ratio and through a rotation system. The program laid the groundwork for pilots of 1-to-

1 programs beginning in 2017 in a handful of DCPS schools. Almost immediately, these 

schools saw an increase in their standardized testing outcomes across students.16  

 In March of 2020, the District of Columbia Government and District of Columbia Public 

Schools released a report to outline their plan for deploying one-to-one technology across 

the District. This plan, which will be implemented over the next three years, is aimed at 

bringing technology and connectivity for students depending on their current grade level. 

By the fiscal year 2023, all DCPS students in grades 3-12 will have personal access to 

devices, while students in PreK-2 will access technology on a 3-to-1 ratio.17 

                                                
16 (Blended Learning Executive Summary 2014) 
17 (The Empowered Learners Initiative: 3-Year Technology Integration Roadmap 2020) 
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Outside of the District of Columbia, technology adoption in the classroom and the 

personal lives of students has proven successful. Dating back to the mid-2000s, advanced 

computing technology was added to American classrooms in hopes that students and 

teachers would benefit from innovative practices and the additional services that could be 

offered via the devices. Initial reports from this change in American schools were 

positive, with a 2006 report showing that integrating technology into a curriculum being 

received by all students in a single district did improve state standardized assessment 

scores. The researchers emphasized that  

In the midst of constant educational reform, school systems are striving to 

demonstrate excellence through students' success on state-mandated tests. In such 

an environment, technology integration is often an afterthought at best. 

Administrators and teachers are driven by a search for some immediate, 

guaranteed answer that promises higher test score results. This article reveals 

decisive tools that can aid in the support of state-mandated testing and provide 

much needed technology integration at the same time.18 

Beyond integrating technology into general course curricula such as English and 

Mathematics, digital literacy more generally has also been shown to increase student 

performance in other areas. As the District has introduced greater technology into DCPS 

classrooms and the homes of students, there has likely been a secondary impact on 

students’ level of comfort operating the technology. As STEM has gained popularity in 

the United States, there has also been a focus on emphasizing these education and career 

pathways for students. This increase in technology education also leads to improved 

                                                
18 (Maninger, 2006) 
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general assessment scores.19 If an even larger number of students in the District of 

Columbia receive technology education in the public school system and are provided up-

to-date and user-friendly devices for at-home use, there may be a continued impact on 

educational success.  

Most relevant to the purposes of this paper are the final step in technology 

adoption. As mentioned previously, the District has begun the process of implementing a 

one-to-one technology policy for most students. For most of the 21st century, there has 

been a specific emphasis on equipping in-person school buildings with broadband 

connectivity and devices. Broadband is now available in virtually every school in the 

United States. The conversation must now expand to include at-home adoption. 

Currently, 89% of District residents report having a home computer, but that still 

excludes almost 70,000 residents.20 The Federal Reserve investigated the impact of at-

home computing and found that graduation rates increased by 6 to 7 points in areas where 

at-home computers were available.21 For most districts, the cost of implementing a 

computer distribution program is decreasing, but expenditures must extend beyond the 

devices themselves. DCPS and other school districts must be prepared to also fund proper 

staff and training to support students and educators as part of the program. Without this 

proper support, the devices will not have a significant enough impact to make 

implementation politically feasible.22 

 

 

                                                
19 (Frazier, 2009) 
20 (United States Census Bureau, District of Columbia 2021) 
21 (Beltran et al., 2008) 
22 (Zheng et al., 2016) 
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The Homework Gap 

Coined in part by the current Acting Chairwoman of the Federal Communications 

Commission, Jessica Rosenworcel, the “Homework Gap” is a phenomenon being faced 

by students across the United States. Before the COVID-19 pandemic, work to close this 

gap focused specifically on students who were unable to complete their coursework 

outside of the school environment due to a lack of broadband connectivity at home. Upon 

the last estimate, between 8.5 and 12 million students across the United States lack access 

to a fast and reliable broadband connection.23 

At the onset of the Coronavirus (COVID-19) pandemic, the Pew Research Center 

found that “roughly six-in-ten eighth-graders in the US were using internet on a daily 

basis for homework.”24 This analysis went further to find that the homework gap is 

affecting Black, Hispanic, and low-income communities at a higher rate. Compared to 

peers in middle-income households, low-income students are five times more likely to 

lack access to fast and reliable broadband and Black students are twice as likely to be 

unable to complete their homework due to a lack of broadband at home.25 These 

staggering statistics mean that almost a quarter of Black students and a quarter of low-

income students are reliant on public Wi-Fi networks to complete homework. While the 

thought of public Wi-Fi may conjure images of robust libraries or computer labs, for 

most low-income and non-White students, public Wi-Fi often takes the form of a fast-

food restaurant or parking lot.  

                                                
23 (Litvinov, 2020) 
24 (Auxier & Anderson, 2020) 
25 Id. 
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Not only are students being impacted by the homework gap, but also educators. 

As they continue their work to design new curricula for distance learning and support 

struggling students, educators face overwhelming challenges for those who are 

disconnected. According to recent surveys, 1 in 5 urban teachers states that their students 

do not have the proper connectivity or technology to complete their work at home. This 

can be true due to either lack of access or an inability to adopt either. While the measure 

is true for all teachers, it was found to be even more prevalent in high-minority and high-

poverty schools and communities. 42% of teachers in high-poverty areas even offered 

that they refrain from assigning internet-dependent homework to avoid providing work 

students cannot complete. This study from Alyson Klein reveals that, in addition to their 

regularly required tasks, educators are working overtime to re-design our entire 

educational system; a problem that should be addressed by policymakers.26 

The homework gap extends even further as analysts examine home computer 

ownership, with 1 in 4 lower-income teens lacking access to a home computer.27 These 

two tools, a connectivity solution and a home computer, are the first and most essential 

steps in closing the homework gap and the digital divide for students in the District. 

Narrowing in on earlier points, the students most impacted by the homework gap 

in Washington, D.C. are those in high poverty and lower-income communities. Pew 

Research’s analysis proves exceedingly difficult for students in Wards 7 and 8 where 

median income was less than a third of that in Ward 3, the ward with the highest median 

household income.28 Lower-income households combined with higher poverty rates and 

                                                
26 (Klein, 2019) 
27 Id. 
28 (Household Income by Race and Ward 2018) 
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lower broadband adoption all negatively impact these wards. The impact can be seen in 

an initial review of DCPS graduation rates where Black or African American students’ 

graduation rates are over 20 points lower than their white peers. Wards 7 and 8 have the 

highest Black populations in the District of Columbia.29 Each factor combines to present 

a difficult situation for students, educators, and administrators. To close this divide, 

DCPS would be facing a cost of approximately $250 per computer and $600 annually for 

broadband connectivity according to work conducted by Future Ready Schools.30 In the 

sections that follow, I examine the impact those expenditures have on students in the 

District of Columbia. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
29 (Race/ethnicity of total population by ward: KIDS COUNT Data Center 2020) 
30 (Students of Color Caught in the Homework Gap 2019) 
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THEORETICAL FRAMEWORK 

To understand the relationship between connectivity solutions and educational 

outcomes, I developed the following theoretical framework. The model used for this 

paper allows for a proper examination of the full digital divide on specific measurable 

and uniform metrics across DCPS. Other studies have examined student outcomes based 

upon fixed connectivity, wireless (cellular) connectivity, or home computer usage 

independently. However, this model will examine the interaction of those terms and their 

need to exist together for a student’s success.  

 

Educational Outcome = f (fixed internet adoption, computer access, library, above-

minimum broadband, no adoption of a web-enabled device, no adoption of 

broadband, poverty rate)(1) 

 

To develop this model, one must consider the various factors that can affect a 

student’s access to fast, affordable, and reliable broadband. The model breaks down the 

three criteria above: fast, affordable, and reliable. For fast, the proposed model measures 

two factors. The first, whether the student has access to fixed broadband, does not 

acknowledge the speed at which the student access the service. While any access may 

impact a student’s educational outcome, there are speed minimums as defined by the 

FCC. These speed minimums, 25mbps upload/3mbps download, are required for a 

service to be considered “broadband” and consistently meeting minimums can ensure 

students are accessing a reliable connection. The model also includes poverty rates from 

each census tract to account for a household’s financial stability and their ability to afford 
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broadband internet services. Certain test models may also include indicator variables for 

a student having access to internet speeds beyond the 25/3 minimum and the impacts of 

this access. There are ongoing debates at the local, state, and federal levels regarding an 

upgrade to speed minimums. Including variables for computer access completes the 

holistic approach because, without access to a home computer, students are required to 

complete their work on a mobile device. While this is possible, multiple advocacy groups 

continue to draw attention to the belief that a mobile device is not an adequate 

replacement for a laptop or desktop computer.31 Finally, this model includes an indicator 

variable for the presence of a library in their zip code. While this does not directly impact 

a student’s at-home connectivity, the presence of anchor institutions, such as libraries, 

does open up a wide variety of resources that support student success and could provide 

the necessary digital tools to impact outcomes. 

 

 

 

 

 

 

 

 

 

 

                                                
31 (Anderson & Kumar, 2020) 
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DATA AND DESCRIPTIVE STATISTICS 

Each year, the FCC releases a publication under Section 706 of the Act that 

requires the Chairman and Commissioners to report on the deployment of “advanced 

telecommunications services” across the United States.32 This report delivers information 

to members of Congress on the deployment of fixed broadband services (via cable, 

fiberoptic, fixed wireless, copper, etc.) and wireless broadband services (satellite and 

cellular). The report is developed using the FCC’s Form 477, a document for the self-

reporting of deployment information by internet service providers. The form requires that 

providers list all census blocks where service is “available.” The definition of available 

allows providers to list any census block with active service or a census block where 

service could be deliverable without a significant burden on the provider.33 As mentioned 

previously, data is recorded on a census block level (using 2010 census block 

designations) and is categorized by service technology, speed, and residential/business. 

While access is a fundamental part of understanding the digital divide and 

homework gap, adoption is equally essential in connecting students and their families. 

Each year, the U.S. Census Bureau collects information through the American 

Community Survey (ACS) by surveying a sample of households across the country. This 

annual survey reports whether or not households are adopting broadband, the type of 

broadband adopted, the type of device used to connect to the internet, and income 

breakdowns for those households. This information will provide context on census tract-

                                                
32 (Federal Communications Commission, Inquiry Concerning Deployment of Advanced 
Telecommunications Capability to All Americans in a Reasonable and Timely Fashion 2020) 
33 (Form 477 Resources 2021) 
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specific communities and identify where gaps exist for students that are attending school 

within their neighborhood boundaries.  

Additionally, measuring the presence of anchor institutions such as libraries or 

computer centers will allow other resources to be included in students’ educational 

outcomes. This data is publicly available through District of Columbia sources and will 

only include anchor institutions that are free of charge to all members of the public. 

While other resources do exist for a fee or membership status, they do not represent the 

same level of widespread availability as public services.  

To measure academic success, this paper will examine the Partnership for 

Assessment of Readiness for College and Careers (PARCC).  

PARCC is administered by the Office of the State Superintendent of Education. 

This assessment is used in concert with other materials such as grades and teacher 

assessments to measure a student’s level of success throughout their time in 

DCPS. This is the District equivalent to state-level standardized testing in other 

states across the country. This test is designed to follow the Common Core State 

Standards and assesses “mathematics and English language arts/literacy (ELA).”34  

These data are all publicly available through the District of Columbia Public Schools and 

are the most comprehensive and widely administered measure of academic success across 

all schools and grade levels. While school districts continue to update and adjust tools for 

assessment, this assessment represents the general educational outcomes of DCPS 

students. Prior studies about internet connectivity have shown that a lack of broadband 

access can affect all of these areas of a student, not just their grades for assignments. 

                                                
34 (The Partnership for Assessment of Readiness for College and Careers (PARCC)) 
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EMPIRICAL MODELS 

𝑝𝑎𝑟𝑐𝑐345 = 	𝛽+ +	𝛽-𝑝𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 +	𝛽3𝑝𝑑𝑒𝑠𝑘𝑜𝑟𝑙𝑎𝑝 +	𝛽8𝑝𝑑𝑒𝑠𝑘𝑜𝑟𝑙𝑎𝑝3

+	𝛽9𝑝𝑐𝑒𝑙𝑙𝑢𝑙𝑎𝑟𝑜𝑛𝑙𝑦 +	𝛽<𝑝𝑜𝑣𝑒𝑟𝑡𝑦 + 	𝜇	(2) 

𝑝𝑎𝑟𝑐𝑐12 = 	𝛽+ +	𝛽-𝑝𝑓𝑖𝑥𝑒𝑑𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 +	𝛽3𝑝𝑛𝑜𝑐𝑜𝑚𝑝+	𝛽8𝑝𝑛𝑜𝑐𝑜𝑚𝑝_2 +

	𝜇	(3)  

𝑝𝑎𝑟𝑐𝑐12 = 	𝛽+ +	𝛽-𝑝𝑛𝑜𝑖𝑛𝑡𝑒𝑟𝑛𝑒𝑡 +	𝛽3𝑝𝑛𝑜𝑐𝑜𝑚𝑝 +	𝛽8𝑝𝑛𝑜𝑐𝑜𝑚𝑝_2 + 	𝜇	(4) 

𝑝𝑎𝑟𝑐𝑐12 = 	𝛽+ +	𝛽-𝑝𝑐𝑒𝑙𝑙𝑢𝑙𝑎𝑟𝑜𝑛𝑙𝑦 +	𝛽3𝑝𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 + 	𝜇	(5) 

 Where: 

parcc345- The average percent of students within an individual school scoring a 

3,4, or 5 on either of their PARCC exams. A 3,4, or 5 is the cutoff used by 

District of Columbia Public Schools as “passing” 

parcc12- The average percent of students within an individual school scoring a 1 

or 2 on either of their PARCC exams. A 1 or 2 if the cutoff used by District of 

Columbia Public Schools as “not meeting expectations.” 

padoption- The percent of households within a school’s census block that adopt 

any form of broadband services (fixed or cellular) 

pdeskorlap- The percent of households within a school’s census block that access 

the internet on a desktop or laptop computer 

pdeskorlap_2- The percent of households within a school’s census block that 

access the internet on a desktop or laptop computer squared 

pcecllularonly- The percent of households within a school’s census block that 

access the internet exclusively on a cellular data plan. 
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pfixedadoption- The percent of households within a school’s census block that 

adopt a fixed broadband service (including cable, fiber, DSL, copper, etc.) 

pnocomp- The percent of households within a school’s census block that have not 

adopted any internet-enabled computing device 

pnointernet- The percent of households within a school’s census block that have 

not adopted any broadband services (neither fixed nor cellular) 

poverty- The poverty rate for census blocks that contain a public DCPS school 

 

parcc345 and parcc12 are designed to act as educational success indicators for 

students in District of Columbia Public Schools. The PARCC exam is administered 

yearly in the spring to every student in DCPS. The exam is taken in two parts, 

Mathematics and English/Language Arts. These variables are an average of the two 

percentages for students scoring within either range. These are the ranges reported by 

DCPS as passing and not meeting expectations. These were collected directly from 

District of Columbia data. 

padoption, pcellularonly, pfixedadoption, and pnointernet are indicators of a 

household’s connectivity status. The US Census Bureau measures broadband adoption in 

these various categories to understand the context of each household. They range from no 

connectivity, pnointernet, to limited connectivity, pcellularonly, to best connectivity, 

pfixedadoption. My expectation for padoption is that it will have a positive correlation 

with parcc345 and a negative correlation with parcc12. This outcome would support my 

hypothesis that any broadband adoption improves test scores. I expect pcellularonly will 

have a negative correlation with parcc345 and a positive correlation with parcc12, which 
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would support my hypothesis that fixed broadband adoption is more beneficial to 

students than cellular broadband plans. I also expect pfixedadoption to have a positive 

correlation with parcc345 and a negative correlation with parcc12 which would further 

support the previous point that fixed broadband plans are the most beneficial to students. 

Finally, I expect pnointernet to have a negative correlation with parcc345 and a positive 

correlation with parcc12 which would support my hypothesis that broadband adoption 

generally is necessary for students to succeed.  

pdeskorlap, pdeskorlap_2, and pnocomp address the ways households access the 

internet. Households are connecting through three options being a desktop/laptop, a 

smartphone or similar device, or through a device not at home (pnocomp). These models 

only examine whether a student has a desktop or laptop or no device because previous 

literature on the subject has argued that a smartphone is not an adequate replacement for 

completing an education. My expectation for pdeskorlap is that it will have a positive 

correlation with parcc345 and a negative correlation with parcc12 which would support 

my hypothesis that internet-enabled devices, specifically desktop computers, are 

necessary for student success. Additionally, I expect pdeskorlap_2 to have a positive 

correlation with parcc345 and parcc12 as there will come a point where ubiquitous 

computer adoption will only be possible in higher-income neighborhoods and the 

relationship will be undefined. 

This model is still missing various indicators that may impact students at every 

grade level, but I believe it will still show a link between a student’s access to broadband 

and internet-enabled devices and their success in an academic setting. My hypothesis 

explores which of these pieces creates a stronger influence over student outcomes or the 
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extent to which the two pieces are interacting. These variables were selected among the 

many reported to the US Census Bureau to analyze the most easily recognizable 

indicators for a connected or disconnected household. Additionally, my background 

section highlighted the historical role of under-investment in communities and although 

the District of Columbia Government has focused on greater investment in underserved 

communities, trends are still present. Computers and home broadband adoption are, for 

the vast majority of households, privately purchased goods and services. However, the 

ability for a household to adopt a computer as opposed to strictly a smartphone or to 

adopt fixed broadband services over satellite or cellular data rests in their community’s 

resources and other financial obligations.  

While many students still lack one or both of these pieces in their private homes, 

results could allow policymakers to prioritize investments in community anchor 

institutions to temporarily bridge gaps while more permanent solutions are pursued. 
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RESULTS AND FINDINGS 

To examine the relationship between broadband and device adoption and student 

performance across DCPS, I tested the various empirical models. The variations were 

used to examine not only the impact of higher broadband and device adoption rates on 

increasing scores but also the impact of lower broadband and device adoption on keeping 

scores low. Additionally, I compared OLS regressions against a set of fixed effects 

regressions to examine testing data from 2017, 2018, and 2019 at public non-charter 

schools of every grade level in DCPS. In total, this led to 8 regressions, two examining 

higher scores and six examining lower scores. The results of the first regressions can be 

seen on the following page: 
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Table 1: Measuring Impacts on High PARCC Scores 

VARIABLES OLSREG1 FEREG1 

PADOPTION 0.01305*** 

(0.00191) 

0.00422*** 

(0.0014) 

PDESKORLAP -0.03582*** 

(0.00570) 

-0.00289 

(0.0108) 

PDESKORLAP_2 0.00021*** 

(0.00004) 

-0.00001 

(0.00007) 

PCELLULARONLY -0.01219*** 

(0.00370) 

0.00815** 

(0.00312) 

POVERTY -0.15933 

(0.10999) 

0.13730 

(0.13794) 

Observations 290 290 

R-Squared 0.4652 0.1089 

F-Stat 69.84*** 9.38*** 

Robust standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

 

The findings in Table 1 show the impacts of the assorted variables on increasing 

PARCC scores for students at every grade level. The variable of measurement, 

PARCC345, is a created variable that combines the percent of students across DCPS 

tested students that scored either a 3, 4, or 5 on the Math or English and Language Arts 

exams. This score was created by combining the percentages of students that scored at 

each level on the individual exams and then combing those scores together for each 

unique school or campus.  

In the OLS regression, “OLSREG1,” every variable except poverty is statistically 

significant at the p<0.01 level. These variables represent the bare necessities for a student 
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to connect to the internet. The variable padoption is the most fundamental as this is the 

percentage of households in the census block of the school that has adopted broadband 

internet services. This value, gathered from the U.S. Census Bureau, represents any 

adoption including both fixed (cable, fiber, DSL, or copper) services or cellular (3G, 4G, 

or 5G). In the OLS regression, for every 1 percentage point that broadband adoption 

increases in a school’s census block, students scoring a 3,4, or 5 on their PARCC exam 

increases by 1.3 percentage points. This is greater than a 1-to-1 increase for adoption. In 

other words, there are increasing returns to scale for broadband adoption. In the fixed 

effects regression, padoption is also statistically significant at the p<0.001 level once 

again showing that it is having a significant impact on PARCC scores. With a coefficient 

of 0.00422, we see that each increase of adoption by 1 percentage point year to year 

increases the percentage of students scoring a 3,4, or 5 across years by 0.4 percentage 

points, a positive increase. 

The next set of variables, pdeskorlap and pdeskorlap_2, examine the relationship 

between a household’s adoption of a desktop or laptop computer and the percentage of 

students scoring a 3, 4, or 5. pdeskorlap is the actual adoption rate and pdeskorlap_2 is 

the squared of those values. In the OLS regression, the relationship shows that, for the 

lowest x values, desktop or laptop adoption can be correlated to lower scores with an 

increase of one percentage point in computer adoption lowering the percentage of 

students scoring a 3,4, or 5 by 0.3 percentage points. However, the second value, 

pdeskorlap_2, shows that this is a parabolic function with the highest values benefitting 

from desktop or laptop adoption. In the fixed effects regression, the data reveal a negative 

coefficient for desktop and laptop adoption again with a one percentage point increase in 
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adoption leading to a 0.02 percentage point decrease in PARCC345. The squared variable 

coefficient here is a small negative value showing that the adoption of desktops or laptops 

has an increasingly positive impact on scores, but eventually plateaus. However, neither 

of these values are statistically significant in the fixed effects regression.  

The next variable, pcellularonly, represents the percentage of households in a 

school’s census tract that are only subscribing to a cellular broadband service. For the 

OLS regression, the data show that for each increase of one percentage point in cellular 

only broadband adoption, the percentage of students scoring a 3,4, or 5 will decrease by 

1.2 percentage points. This, similar to padoption, reveals an over 1-to-1 relationship, in 

the opposite direction, for students using only cellular broadband at home. In the fixed 

effects regression, the data show that for each increase of one percentage point in 

pcellularonly, students scoring a 3,4, or 5 will increase by 0.8 percentage points. This 

represents the change year over year and is statistically significant at the p<0.5 level.  

 The final variable examined in this set of regressions is poverty. This variable is 

comprised of data from the U.S. Census Bureau measuring the percent of households at 

or below the poverty line in a school’s census tract. In the OLS regression, a one 

percentage point increase in poverty level will decrease the percentage of students 

scoring a 3,4, or 5 by 15 percentage points. However, this variable is not statistically 

significant at any level. In the fixed effects regression, a one percentage point increase in 

poverty is correlated to a 13 percentage point increase in students scoring a 3,4, or 5. 

However, once again this coefficient is not statistically significant at any level.  
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Table 2: Measuring Impacts on Low PARCC Scores, Option 1 

VARIABLES OLSREG2 FEREG2 

PFIXEDADOPTION -0.00860*** 

(0.00128) 

0.00218 

(0.00163) 

PNOCOMP 0.02254*** 

(0.00500) 

0.01530*** 

(0.00380) 

PNOCOMP_2 -0.00070*** 

(0.00011) 

-0.00020** 

(0.00010) 

Observations 289 289 

R-Squared 0.4640 0.2459 

F-Stat 110.63*** 9.25*** 

Robust standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

 

  

The findings in table two examine the relationship between pfixedadoption (the 

percentage of households subscribing to fixed internet including cable, fiber, DSL, or 

copper), pnocomp (the percentage of households without any computing device), 

pnocomp_2 (the squared value of pnocomp), and parcc12 (the percentage of students in 

each school scoring a 1 or 2 on their PARCC exams).  

In the OLS regression, “OLSREG2,” the first variable examined is 

pfixedadoption. In this variable, the data reveal a coefficient of -0.00860 that is 

statistically significant at the p<0.01 level. With this value, the regression shows that 

when the percentage of households adopting fixed broadband (including cable, fiber, 

DSL, or copper) increases by one percentage point, the percentage of students scoring a 1 

or 2 on their PARCC exam decreases by 0.86 percentage points. It is important to note 

that this means these students are scoring higher and within the “passing” range. In the 
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fixed effects regression, a one percentage point increase in fixed broadband adoption 

leads to a 0.2 percentage point increase in students scoring a 1 or 2 on their PARCC 

exam. However, this coefficient is not statistically significant at any level possibly due to 

low variation in the independent or dependent variable.  

The second variable, pnocomp, examines the relationship between having no 

internet-enabled device and students scoring a 1 or 2. In the OLS regression, a one 

percentage point increase in a household not owning an internet-enabled computing 

device leads to a 2.2 percentage point increase in students scoring a 1 or 2 on the PARCC 

exam. This coefficient is statistically significant at the p<0.01 level. In the fixed effects 

regression, a one percentage point increase in households not owning an internet-enabled 

computing device led to a 1.5 percentage point increase in students scoring a 1 or 2 on the 

PARCC exam. It is also statistically significant at the p<0.01 level. In both cases, these 

coefficients reveal that, in a statistically significant way, a household lacking an internet-

enabled computing device creates a significant (1-to-1 or 2-to-1) impact on the 

percentage of students performing below standards on their exams. A lack of a computing 

device can negate the positive effects of broadband regardless of broadband access or 

cellular adoption. Without a device, a student or household cannot connect.  

The third variable is pnocomp_2, which is the squared value of pnocomp. In the 

OLS regression, the coefficient carries a value of -0.0007 with a significance at the 

p<0.01 level, and in the fixed effects regression, the coefficient carries a value of -0.0002 

with a significance at the p<0.05 level. These values reveal that while not owning an 

internet-enabled computing device does increase students’ underperformance at an 
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increasing rate, it eventually plateaus and has a decreasingly significant impact on student 

outcomes.  

Table 3: Measuring Impacts on Low PARCC Scores, Option 2 

VARIABLES OLSREG3 FEREG3 

PNOINTERNET 0.00915*** 

(0.00164) 

0.00045 

(0.00215) 

PNOCOMP 0.02317*** 

(0.00529) 

0.01346*** 

(0.00414) 

PNOCOMP_2 -0.00072*** 

(0.00011) 

-0.00021** 

(0.00010) 

Observations 289 289 

R-Squared 0.4459 0.3895 

F-Stat 102.09*** 8.99*** 

Robust standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

 

In this regression, the variable pnointernet has replaced pfixedadoption and the 

other two variables, pnocomp and pnocomp_2, have remained in the regression. This 

regression is measuring the impact of a student lacking all broadband connectivity and no 

devices. This regression removes any possibility of a student or household being able to 

connect. With a personal device, a student could work at a public hotspot. If they adopted 

broadband (fixed or cellular), they could work on a borrowed device. Here, neither of 

those options are available to them.  

The new variable in this regression, pnointernet, measures the percentage of 

households in a school’s census tract that neither adopt fixed broadband nor cellular 

broadband. It is important to note that these households may still have cellular devices, 
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but do not possess a data plan. In the OLS regression, a one percentage point increase for 

households without any internet subscription increases the number of students scoring a 1 

or 2 by 0.9 percentage points. This coefficient is also statistically significant at the p<0.01 

level. In the fixed effects regression, a one percentage point increase in households 

without any internet subscription increases students scoring a 1 or 2 by 0.045 percentage 

points. However, this coefficient is not statistically significant at any level.  

The results for the other two variables in these regressions, pnocomp and 

pnocomp_2, are similar to their results in their previous regressions. In the OLS 

regression, a one percentage point increase in a household not adopting any internet-

enabled device increased the number of students scoring a 1 or 2 by 2.3 percentage points 

at the significance level of p<0.01. The squared value, -0.00072, is also significant at the 

p<0.01 level showing that the impact of no computing device eventually plateaus and 

then has a decreasingly significant effect. In the fixed effects regression, the same can be 

seen as in the OLS regression. With a one percentage point increase of households not 

owning an internet-enabled computing device, the percentage of students scoring a 1 or 2 

increases by 1.3 percentage points and is significant at the p<0.01 level. The pnocomp_2 

value is -0.00021 and is significant at the p<0.05 level. This again shows that not owning 

a computer eventually plateaus in impact and then becomes decreasingly significant. In 

both this regression and the previous, this plateau is expected because of the natural 

cutoff of students performing poorly and other confounding and unidentified factors that 

are impacting extremely low performing schools in the District.  
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 Table 4: Measuring Impacts on Low PARCC Scores, Option 3 

VARIABLES OLSREG3 FEREG3 

PCELLULARONLY 0.01289*** 

(0.00358) 

-0.00916*** 

(0.00250) 

PADOPTION -0.00965*** 

(0.00066) 

-0.00243** 

(0.00112) 

Observations 289 289 

R-Squared 0.4143 0.1283 

F-Stat 130.83*** 14.16*** 

Robust standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

 

  

This final set of regressions works to examine an argument that has circulated in 

the broadband policy fields on whether cellular broadband is an adequate replacement for 

fixed broadband. They are both examining their impact on parcc12, the percent of 

students in a school that scored a 1 or 2 on their PARCC exams, a score that is considered 

below “passing.” 

The first variable, pcellularonly, represents the percentage of households in a 

school’s census tract that only adopt cellular broadband. This type of broadband can still 

be used with any device (including smartphones, tablets, laptops, etc.) but often comes 

with other limitations such as data caps, coverage concerns, or speed issues. In the OLS 

regression, the data show that a 1 percentage point increase in households with only 

cellular broadband leads to a 1.2 percentage point increase in students scoring a 1 or 2 on 

their exams. This coefficient is significant at the p<0.01 level. In the fixed effects 

regression, a one percentage point increase in households with only cellular leads to a 0.9 

percentage point decrease in students scoring a 1 or 2. While this presents an opposite 
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finding to the OLS regression, the fixed effects may also represent an increase in recent 

years of smartphone adoption and the deployment of more reliable cellular broadband 

services across Washington, D.C.35  

The second variable, padoption, has been examined in other regressions and 

reveals a similar relationship here. In the OLS regression, a one percentage point increase 

in broadband adoption in a school’s census tract leads to a 0.965 percentage point 

decrease in students scoring a 1 or 2. This is significant at the p<0.01 level and supports 

the idea that broadband adoption supports greater student success. The fixed effects 

regression displays the same trend with a coefficient showing that a one percentage point 

increase in broadband adoption leads to a 0.243 percentage point decrease in students 

scoring a 1 or 2. This has a statistical significance at the p<0.05 level. Generally, these 

data support the assertion that while any type of adoption will lower the percentage of 

students scoring below the passing level on PARCC exams, strictly using cellular can 

negate that benefit.  

Summary of Results 

Across these regressions, one can see that adoption of both broadband and devices 

can benefit students as they can complete work and supplement their education from 

home. This is seen as increased adoption rates can both increase high scores and decrease 

low scores, two values that inevitably go hand-in-hand. While the OLS regressions 

returned almost entirely statistically significant coefficients, the same is not true for the 

fixed effects regressions. The difficulty in measuring DCPS testing outcomes across three 

years is that significant change can take time, often longer than three years. However, 

                                                
35 (Verizon 5G Rollout: Service Available in More Cities 2020) 
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DCPS’ testing practices have changed and data are not available from both DCPS and the 

Census Bureau earlier than 2017. The lack of statistical significance can also be attributed 

to low-performing schools remaining low performing due to lack of intervention or 

increased funding. To further understand why the fixed effects may not be statistically 

significant, these regressions should be run with additional years of data with the possible 

inclusion of schools other than public non-charter schools in the District.  

Overall, these data support my hypothesis that both broadband adoption and 

device adoption are critical to improving student outcomes in the District. A more robust 

analysis of these data could also include other factors that education experts have 

connected to student performance such as other household factors, personal challenges, 

school-level concerns, and so forth. While there are additional pieces that could be added 

to all of these regressions, the strength and significance of the relationships show that 

there is a correlation between various connectivity solutions and student performance on 

standardized testing. As testing resumes in a post-COVID19 environment, data will likely 

show that students who remained disconnected during the pandemic suffered at even 

higher magnitudes than the data used in these regressions. 
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LIMITATIONS 

There are several limitations to this analysis including available data, policies 

within the District of Columbia, and external factors to student performance. The largest 

limitation to this analysis is the inability to gather and analyze data on the actual 

broadband and technology adoption rates exclusively for households with students in the 

District. While some researchers can gather and report data of this type across the 

country, it is not publicly available for Washington, D.C. Instead, this analysis uses data 

courtesy of the U.S. Census Bureau’s American Community Survey. While this is one of 

the most robust and accurate data sets in the country, it could over or under-estimate the 

adoption rates of households with school-aged children. These families could lack 

broadband due to other, more pressing costs, or may adopt higher-quality broadband to 

support their students. Even though rates could be over or under-estimated, I am 

confident this analysis provides the best available understanding of broadband adoption 

and student success in Washington, D.C. 

Another limitation of this analysis the policy of cross-boundary school enrollment 

that is widely utilized in Washington, D.C. Currently, District of Columbia Public 

Schools allows students to enroll in a wide variety of schools that are fully public, public 

charter, or charter schools. The District also allows students to be bussed across school 

boundaries to attend other schools based on a lottery system. While this system benefits 

student success, it also complicates the ability to measure student scores in their home 

neighborhood, census tract, or ward. The data for cross-boundary enrollment are 

available, but it is not possible with anonymized data to match scores to in-boundary and 

out-of-boundary students. In an ideal scenario, examining exclusively in-boundary 
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students would ensure that the anchor institutions and resources available to them would 

be consistent along with pricing for broadband plans.  

The third limitation of this analysis is the most wide-reaching obstacle and covers 

the diverse range of factors impacting student success. Education researchers have 

studied student success for decades and findings often point to numerous internal and 

external differences that can lead to variance in student success within and between 

schools. Internal factors can include the social-emotional health of a student, physical and 

mental ability level, or physical distractions (such as hunger). External factors that impact 

student success can include family/household issues, presence or lack of 

parents/guardians, unknown academic history, use of tutors or other academic aids, and 

other factors. These are factors that are not recorded in publicly available data or are 

simply beyond the scope of measurement. Their inclusion could create a more robust and 

accurate picture of student success, but this analysis still looks directly at broadband or 

device adoption and its relationship with PARCC scores.  

The final limitation of this analysis is the use of PARCC scores as a measure of 

student success. While researchers and policymakers regularly use standardized testing to 

reach conclusions and enact legislation, this method of measurement has been shown to 

disproportionately harm low-income students and students of color, among others. 

However, until the District of Columbia implements consistent measurements of 

academic success that are more accurate and comprehensive, this is the best available 

measurement of academics alone.  

The limitations listed above are important to acknowledge as they may affect the 

implications of the analysis. However, these limitations reveal that policymakers and 
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leaders must develop more accurate and comprehensive methods for collecting 

broadband and academic data. These regressions and the research community would 

benefit from this improvement in future analyses on the homework gap. 
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POLICY IMPLICATIONS AND CONCLUSIONS 

My analysis was designed to understand the relationship between broadband and 

internet-enabled device adoption and student success within District of Columbia Public 

Schools. Originally, I proposed a hypothesis that increased adoption of broadband and 

internet-enabled devices would lead to an increase in student success as measured in the 

percentage of students scoring a 3, 4, or 5 (that is, approaching, meeting, or exceeding 

expectations, respectively) on standardized tests within individual schools in DCPS. The 

regressions used in this analysis support my hypothesis in a variety of ways by showing 

that adoption of the best connectivity solutions available, such as fixed broadband 

(excluding satellite) and desktop or laptop devices will increase the percentage of 

students scoring in the 3, 4, or 5 range. Additionally, the regressions revealed that 

adopting no connectivity solutions or lesser connectivity solutions will lead to a greater 

number of students scoring in the 1 or 2 range (below expectations).  

These conclusions present policymakers with a crippling digital divide that has 

long been visible to educators and educational leadership. The homework gap is plaguing 

students across the District of Columbia and is having significant and sustained impacts 

on students at every level of DCPS. While the District and other municipalities across the 

country have sought to remedy the trends observed in this analysis through one-to-one 

computing programs or by partnering with internet service providers to accommodate 

low-income students, these solutions often exist in a vacuum and prove to be inefficient. 

Instead, this series of regressions show that local leaders in Washington, D.C. must work 

to first understand both the size of the homework gap and how it is impacting census 

tracts and wards differently.  
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First and foremost, District and DCPS leadership must work together to address 

persistent adoption gaps across Washington, D.C. While the easternmost wards are home 

to some of the lowest adoption rates in the city, almost every ward holds census tracts 

with adoption rates below 80%. Although these numbers may have changed since 2019, 

Washington, D.C. should pursue universal adoption across the city. The visualization 

below displays how adoption rates vary widely across D.C.’s eight wards and that while 

the westernmost wards hold adoption rates approaching 100%, neighborhoods in the 

easternmost wards are home to adoption rates well below 70%.  

Figure 1: Examining the Relationship Between Ward and Adoption Rate 

 

Research has regularly found that cost remains one of the largest barriers to adoption as 

families are forced to reckon with difficult decisions over which bills to pay and which 

services to abandon.36 Even in the age of COVID-19, electricity, water, and gas remain 

                                                
36(Anderson, 2020) 
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essential for life and will likely be selected before broadband services. In many low-

income American homes, families already struggle for these necessities and cannot 

consider broadband adoption until they reach financial stability. Electricity is a necessary 

precursor to broadband and internet-enabled device adoption and for the 35.9% of 

Americans who are not homeowners, lease agreements can require the adoption of other 

utilities before broadband.37 Even with a personal desire to adopt, internet service can 

remain out of reach. 

In this analysis and Washington, D.C. generally, inputs such as poverty and 

outcomes such as PARCC scores are directly tied to your ward. Wealth remains divided 

among ward and neighborhood lines with Wards 2, 3, 4 remaining below a poverty rate 

of 20% while Wards 1, 5, 6, 7, and 8 grappling with poverty rates that can reach above 

60%. A targeted approach must be taken in the hardest-hit neighborhoods to promote 

federal programs that subsidize broadband costs and provide additional support from the 

District of Columbia Government. The FCC provides subsidies through a variety of 

programs including the Lifeline program and the upcoming Emergency Broadband 

Benefit. While the Lifeline program uses similar eligibility guidelines to SNAP and WIC, 

its participation rate nationally is only 21% among eligible households. In the District of 

Columbia, the participation rate is only slightly higher at 29%.38 As Congress and the 

District make more funding and digital skills training opportunities available, local 

leaders must take active steps to increase awareness and participation. The COVID-19 

                                                
37 (2019 American Community Survey 1-Year Estimates 2020) 
38 (Lifeline Participation 2021) 
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pandemic has only decreased financial stability for D.C. families and solidified the need 

for fast, affordable, and reliable broadband.  

The second piece affecting student success in the classroom and at home rests in 

the availability and adoption of internet-enabled devices. Three regressions showed that 

access to only a cellular device or no access to any internet-enabled device can negatively 

impact student performance on the PARCC exam and lead to higher levels of students 

scoring a 1 or 2. That trend is displayed in the visualization below. 

 
Figure 2: Examining the Relationship Between 1 or 2 PARCC Scores and Computer 

Adoption Rates 

 
As part of a comprehensive approach to increase student performance in the 

District while closing the Homework Gap, school leaders will need to ensure students 

have uninhibited access to devices that are up to date, operational, and easy to use. The 

final component listed, easy to use, is key for families that lack generational knowledge 

of digital devices. According to a 2016 survey by the Pew Research Center, only 17% of 
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U.S. adults identified themselves as “Digitally Ready” and those respondents were more 

likely to be higher income, higher education, and in their 30s and 40s.39 While students of 

“digitally ready” adults may be able to bring home a new device and learn how to 

effectively utilize it, students without digitally literate parents or guardians are again left 

at a disadvantage. While this analysis did not measure digital literacy in the District due 

to a lack of data, the government must take steps to identify digital literacy gaps and 

close them among all adults, especially those with school-aged children. Advancing 

digital literacy in the student and adult population will not only improve student 

outcomes, but can also lead to positive effects on labor supply, workforce development, 

entrepreneurship, and general quality of life.  

Over the last year, every student in the District of Columbia participated in 

distance learning while connectivity gaps persisted. As DCPS resumes testing in 2022 

and measures the impact of distance learning and the pandemic, there will likely be larger 

gaps in student success than previously measured. DCPS and the District of Columbia 

must act swiftly to close the homework gap by providing solutions to connectivity and 

device gaps and prevent further harm to student success. The Digital Divide and 

Homework Gap are not static problems that can be resolved through a one-size-fits-all 

solution. In the District and across the country, communities will require dynamic 

solutions that not only provide devices and connectivity but address inequity at its roots 

reaching back to the 20th century and beyond. 

  

                                                
39 (Horrigan, 2020) 
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