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Abstract 

Reading and mathematics scores from the 2020-21 school year when students were 

participating in instruction fully virtually were compared to baseline scores from the 2019-20 

school year when students were participating fully in a traditional model of in-person instruction 

to establish whether or not student achievement in the areas of reading and mathematics changed 

from in-person learning to virtual learning. A quasi-experimental methodology was used to 

examine whether a difference exists from in-person learning to virtual learning.  The population 

and sample included students in an urban Midwestern school district. The sampling procedure 

was purposive.  The sample included students in grades six, seven, and eight attending the school 

during the 2019-20 and 2020-21 school years.  English language arts scores and mathematics 

scores from Catapult Evaluate ELA and Mathematics assessments and reading growth and 

mathematics growth as defined by STAR Reading and STAR Math were compared.  The data 

yielded evidence that there was a difference in student achievement from in-person instruction to 

virtual instruction.  The decreases in mean ELA scores, reading growth, and mathematics growth 

were found to be statistically significant with small-to-medium effect sizes.  There was a 

difference in mean mathematics scores, but it was not statistically significant.  
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Chapter 1 

Introduction 

 Doctors confirmed the first case of the novel Coronavirus in the United States on January 

21, 2020.  On January 30, the World Health Organization (WHO) declared a "public health 

emergency of international concern" (Hauck, Gelles, Bravo, and Thorson, 2020, p. 11).  On the 

same day, officials reported the first case of person-to-person contact in the U.S. (Hauck, Gelles, 

Bravo, and Thorson, 2020).  On January 31, officials set quarantines for Americans who had 

traveled to regions of China.  The Centers for Disease Control (CDC) reported that this was the 

first time in over 50 years the federal government had issued a quarantine order.  On March 13, 

President Donald Trump declared the coronavirus pandemic to be a national emergency (Hauck, 

Gelles, Bravo, and Thorson, 2020).  This crisis forced districts across America to close their 

school buildings and adopt a new teaching model.  This new teaching model, which has come to 

be known as virtual learning, has created a new area of interest for researchers and a tremendous 

challenge for educators. 

 In Missouri, Governor Mike Parson declared a state of emergency on March 13, and on 

March 21, directed Dr. Randall Williams, Missouri Department of Health and Senior Services 

Director, to order social distancing statewide.  He requested that President Trump approve a 

major disaster declaration on March 24, 2020 (Office of Governor Michal L. Parson, 2020).  

Governor Parson stated that “There is an urgent need for federal assistance to help Missouri 

families meet today’s challenges and the many more that we will face” (Office of Governor 

Michael L. Parson, 2020, p. 1).  Because of the governor's action, schools across Missouri were 

forced to change their model of instruction.    
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  In March 2020, leaders across the United States, including the mayor of the city where 

Charter School H is located, proclaimed a state of emergency (Lucas, 2020).  On March 13, 

students at Charter School H attended their last day of school before Spring Break, anticipating a 

return on March 23.  However, on March 21, the mayor issued a "Stay at Home" order in which 

he ordered residents to leave their homes only to perform "essential duties" (Lucas, 2020, p. 1).  

Students did not return to the school building for the remainder of the 2019-20 school year.  As a 

result of the mayor's actions, the city's schools shifted into virtual learning mode without 

sufficient planning or preparation time.  “They had to figure out how to adapt, figuring out the 

technology, putting lessons and more on platforms, and communicating with parents to make 

sure their children had everything they needed” (Paris, 2020, p.1).  Educators often refer to this 

as "crisis learning" (Parris, 2020, p.1).   

 While virtual and blended schools make up a small portion of schooling options, they are 

among the fastest-growing options (Miron, Shank, & Davidson, 2018).  From 2005 to 2016, 

enrollment in full-time virtual schools increased nationally from approximately 50,000 to 

300,000 students.  Meanwhile, enrollment in full-time blended schools increased from 10,000 

students nationally to nearly 120,000 (Miron, Shank, & Davidson, 2018).  Due to the onset of the 

Covid-19 pandemic during the spring of 2020, school closures substantially increased student 

participation in virtual and blended schools in the U.S. during the 2020-21 school year.  

Background  

 According to National Center for Education Statistics, in the United States, during the fall 

of 2017, 50.7 million students were enrolled in K-12 schools (2021).  The enrollment of Black 

students consisted of approximately 15.2% of the total student population.  Hispanic students 

comprised approximately 26.8% of the nation’s students.  American Indian/Alaskan Native 
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students were 1% of the nation’s students.  Asian students comprised 4.8% of the students in the 

United States.  Pacific Islander students were 0.4% of the nation’s student population.  White 

student enrollment was the largest of all student groups, with 48% of United States students 

being in this category.  In the United States, 52.11% of students receive free and reduced lunch 

(NCES, 2021).  According to a May 2018 study by Miron, Shank, and Davidson, 295,518 

students were enrolled in 429 full-time virtual schools, and 116,716 students were enrolled in 

296 full-time blended schools.   

  In Missouri, during the 2019-20 school year, nearly 900,000 students were enrolled in 

schools across the state.  The enrollment of Black students comprised 15.7 % of the student 

population, and Hispanic students comprised 6.7% of the state's students.  White student 

enrollment was 70.7% of the state's student population.  American Indian/Alaskan Native 

students made up 0.4% of Missouri's students.  In the state of Missouri, 50.0% of students 

receive free and reduced lunch (Missouri, 2020.  According to one estimate by Common Sense 

Media, “36% of  

Missouri students don’t have adequate internet access for virtual learning” (Moxley, 2020, p. 1).  

 

  

 

 

 

 

 

Figure 1: Demographic makeup of Charter School H Middle School 

Demographic Makeup of Charter School 
H Middle School

Black/African American Caucasian Hispanic Pacific Islander Two or More Races
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 The study took place in a Midwestern urban charter school system, referred to as Charter 

School H.  Charter School H has one elementary building, one middle school building, and one 

high school building.   The charter school system operates within the boundaries of a large public 

school district. Families residing within the school district’s boundaries can enroll their student 

in one of the district’s schools, or any of the 39 charter schools operated by 20 Local Education 

Agencies (LEAs) (DESE, 2020). According to the United States Census (2010), the district 

boundaries encompass approximately 66 square miles.  The community had a population of 

194,122.  Caucasians comprised 67% of the population, followed by 25% African-American, and 

7% other, including American Indian, Asian, Hawaiian, and Hispanic populations.  This study 

was conducted using data from the middle school in that district.  At that time, 251 students were 

enrolled in grades six through eight.  Of those students, 93% were reported as Black/African 

American, 2% Hispanic, 1.1% White/Caucasian, 0.3% Pacific Islander, and 3.6% reported two 

or more races.  Male students make up 53% of students, and 47% are female.  Sixth graders 

make up 19% of the student population, 38% of students are enrolled in seventh grade, and 43% 

are enrolled in eighth grade.  At Charter School H, 100% of students qualify for free breakfast 

and lunch, and the charter school system is classified as a “Highest Poverty LEA” by the 

department of education in the state in which it operates (DESE, 2021). 

 

Figure 2: Male and Female 

Male and Female

Male Female
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Statement of the Problem 

Due to the Coronavirus (COVID-19) pandemic, schools across the United States began 

closing their buildings in March of 2020.  Schools continued to provide learning in various ways, 

meaning an abrupt change of setting and learning structure for students, families, and educators 

(Farlazzo, 2020).  There is evidence indicating that students who experience poverty face more 

significant challenges than their suburban counterparts (Kincheloe & Hayes, 2007).  For 

example, students who are raised in poverty are more likely to experience social-emotional 

challenges, mental health issues, chronic stress, and cognitive lags (McKenzie, 2019).  These 

challenges result in academic and behavioral issues in school, and students in poverty have a 

higher level of absenteeism, struggle with focus and concentration, have significantly more 

difficulty in comprehension and memory, and struggle with motivation (Jensen, 2009).  This may 

make virtual learning a greater challenge, thus impacting student achievement.  For example, 

billing and data usage present challenges for students who may be accessing learning from 

tablets and smartphones.  Although many internet providers advertised free internet, with their 

specific terms (e.g., focus on new subscribers, 60-day trials), internet may still be unaffordable 

for families with unstable incomes (Fleming, Ford, & King, 2020).  For families who do have 

internet access, the connection can be slow or unreliable, making virtual learning a challenge 

(Fleming, Ford, & King, 2020).  If students who experience poverty already face greater 

challenges impacting their learning (Jansen, 2009), the additional challenges of virtual learning 

(Fleming, Ford, & King, 2020) could further negatively impact their academic achievement. 

However, students who experience poverty are underrepresented in virtual schools (Molnar, 

Miron, Elgeberi, Barbour, Huerta, Shafer, & Rice, 2019), and little research exists that studied 

the experience of a single group of urban students who participated in both in-person and virtual 
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learning.  This study sought to examine the effect of in-person instruction and virtual instruction 

on student academic achievement for one group of students in a high-poverty urban middle 

school.   

Purpose of the Study 

 The purpose of this study was to examine if participation in virtual learning may have an 

effect on the reading and mathematics achievement of students in a high poverty urban middle 

school between the 2019-20 school year and 2020-21 school year.  Reading and mathematics 

scores from the 2020-21 school year were compared to baseline scores from the 2019-20 school 

year to establish whether or not student achievement in the areas of reading and mathematics 

changed from in-person learning to virtual learning.  

Significance of the Study 

 This study may add to the literature about the impact of virtual leaning on student 

achievement for low-income students, which is an understudied population on this topic. For the 

purpose of this study, any student who qualifies to receive free lunch is classified as “low-

income”. Molnar et al. (2019) found that virtual schools “enrolled substantially fewer” low-

income students when compared with national enrollment public schools.  Similarly, Mislevy 

and associates (2020) found that students enrolled in fully online learning were “less likely than 

their face-to-face course peers to be economically disadvantaged” (p. 8).  Therefore, it seems that 

low-income students have previously been underrepresented in virtual schools, so an 

examination of the impact of virtual learning on this specific group of students would be 

interesting.  More specifically, the 2019-20 instructional plan for Charter School H was 

comprised of a traditional in-person approach, and the 2020-21 instructional plan included fully-

virtual instruction.  The current study attempted to extend the literature by examining the 
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academic achievement of low-income students in an urban school who participated in both 

instructional approaches.  

 When schools reopen, school leaders will have many decisions to make regarding how to 

best meet the instructional needs of students.  This study may have important practical 

significance in influencing the resources a school should dedicate to instructional strategies for 

students in high-poverty, urban middle schools.  School leaders may glean insights to help guide 

their decision-making about virtual learning when school buildings must be closed for extended 

periods of time.  Urban school districts and policymakers may gain useful information from this 

study that may help them understand how selecting a virtual or in-person learning model may 

impact academic achievement for students in high-poverty urban middle schools.    

Delimitations 

 According to Lunenburg and Irby (2008), “delimitations are self-imposed boundaries set 

by the researcher on the purpose and scope of the study” (p. 134). The following delimitations 

were made to complete the study.  

1. This study was conducted using only reading and mathematics scores to measure 

academic achievement.  This study's results cannot be generalized to other content 

areas.  

2. This study was conducted during the 2019-20 and 2020-21 school years.  This study’s 

results cannot be generalized to other time frames.  

3. This study was conducted using data from one urban Missouri middle school, 

including only grades six through eight students. 
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Assumptions 

 As stated by Lunenburg and Irby (2008), “assumptions are referred to as the postulates, 

premises, and propositions that are accepted as operational for purposes of the research” (p. 135). 

The following assumptions were made to complete the study.  

1. The archival school data for the school district are accurate and complete. 

2. Students participated in virtual and in-person learning to the best of their ability. 

Research Questions  

Roberts (2004) stated research questions guide the study and provide the structure for 

presenting the results of the research.  The researcher asked the following questions to examine 

the effect of in-person instruction and virtual instruction on student academic achievement.  

 RQ1.  Is there a difference in ELA scores for low-income, urban students between in-

person learning and virtual learning?  

RQ2.  Is there a difference in mathematics scores for low-income, urban students 

between in-person learning and virtual learning?  

RQ3.  Is there a difference in reading growth for low-income, urban students between in-

person learning and virtual learning?  

RQ4.  Is there a difference in mathematics growth for low-income, urban students 

between in-person learning and virtual learning?  

Definition of Terms   

 Asynchronous learning. “Communication exchanges which occur in elapsed time 

between two or more people. Examples are email, online discussion forums, message boards, 

blogs, podcasts, etc.” (iNACOL, 2011, p. 1).  
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 Attendance. “Number of students actively participating in a course, school, or scheduled 

session” (iNACOL, 2011, p. 1).  

 Blended Learning. “A program in which instruction occurs through a combination of 

face-to-face instruction and online learning. The online learning component frequently uses 

proprietary, online, adaptive software.” (Brodersen & Melluzzo, 2017, p.3).   

 Brick and mortar schools. “Refers to traditional school or traditional school building, as 

contrasted with an online school” (iNACOL, 2011, p. 3).    

    Charter school. Missouri’s Department of Elementary and Secondary Education (DESE) 

defines charter schools as independent public schools free from some rules and regulations that 

apply to traditional public school districts as identified explicitly in charter school law.  In 

exchange for flexibility, charter school sponsors are to hold the schools accountable for results. 

Charter schools are non-sectarian, do not discriminate in their admission policies, and may not 

charge tuition or fees (Missouri, Charter Schools). 

 Cyber School. A formally constituted organization (public, private, state, charter, etc.)  

that offers full-time education delivered primarily over the Internet; term used synonymously 

with the terms “virtual school,” “eSchool,” and “online school” (Molnar, 2019). 

 Distance Learning/Distance Education Classes. “General term for any type of 

educational activity in which the participants are at a distance from each other--in other words, 

are separated in space. They may or may not be separated in time (asynchronous vs. 

synchronous)” (iNACOL, 2011, p. 5).   

 Face-to-Face. “When two or more people meet in person” (iNACOL, 2011, p. 5). 

 Highest-Poverty Local Education Agency. “Those LEAs that serve at least 20 percent 
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of the state’s enrollment when ranked by the percentage of students in poverty, based on [Small 

Area Income and Poverty Estimates] data” (DESE, 2021). 

 Highly-Qualified Teacher. “The current Federal definition of a ‘highly qualified 

teacher’ is one who is fully certified and/or licensed by the state; holds at least a Bachelor’s 

degree from a four-year institution; and demonstrates competence in each core academic subject 

area in which he or she teaches” (iNACOL, 2011, p. 6).  

 Home schools/Homeschooling. “The formal instruction of children in their homes 

instead of in a school (Unger, 1996).  The differences between home schooling and full-time 

virtual schooling include: 1) Virtual schools’ students may be at home, but the students are 

enrolled in a public school that follows the state mandated academic standards (home school 

students choose whichever standards they wish); 2) Virtual school students must take all federal 

and state mandated tests, as they are public school students with accountability requirements 

(home school students need not take any state or federal tests); 3) Virtual school students have a 

highly qualified teacher licensed teaching them online and interact with the teacher on 

instruction and assessments via Internet technology (home school students do not have to have 

licensed teachers providing instruction, or follow any mandated by state or federal highly 

qualified teacher requirements)” (iNACOL, 2011, p. 6).  

 Hybrid learning. See "Blended learning."  

 In-person Learning. Traditional face-to-face instruction is directed by a teacher (Van 

Beek, 2011).    

 Local Education Agency (LEA). A public board of education or other public authority 

within a state that maintains administrative control of public elementary or secondary schools in 
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a city, county, township, school district, or other political subdivision of a state. School districts 

and county offices of education are both LEAs (EdSource, 2021).   

 Online course. “Any course offered over the Internet” (iNACOL, 2011, p. 7). 

 Online Learning.  

“Education in which instruction and content are delivered primarily over the Internet 

(Watson & Kalmon, 2005). The term does not include printed-based correspondence 

education, broadcast television or radio, videocassettes, and stand-alone educational 

software programs that do not have a significant Internet-based instructional component 

(U.S. Department of Education Office of Planning, Evaluation, and Policy Development 

Policy and Program Studies Service, 2010).  Used interchangeably with Virtual learning, 

Cyber learning, e-learning” (iNACOL, 2011), p. 7.   

 State-led Virtual School. According to Fernandez, Ferdig, Thompson, Schottke, and 

Black, these are virtual schools associated with state Departments of Education.  

 Synchronous Learning. In a synchronous learning environment, students and teachers 

participate simultaneously (Molnar, 2019).  

 Teacher-student ratio. DESE defines the ratio of students to classroom teachers as “The 

ratio of students in grades K-12 to regular classroom teachers . . . excluding special education, 

remedial reading, Title I and vocational teachers.” 

 Virtual Learning. The use of computer software, the internet, or both to deliver 

instruction to students (Van Beek, 2011).  

Organization of the Study 

 This study is presented in five chapters.  Chapter 1 includes the background, statement of 

the problem, significance, purpose statement, delimitations, assumptions, research question, the 
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definition of terms, and organization of the study.  Chapter 2 is a review of the literature as it 

relates to virtual learning.  The discussion explores student enrollment, achievement, and other 

considerations of virtual and blended learning.  Chapter 3 presents the design and methodology 

of the study.  This chapter includes a description of the population and sample, instrumentation, 

measurement, data collection procedures, data analysis, hypothesis testing, and study limitations.  

Chapter 4 provides an analysis of the data and a discussion of the findings.  Chapter 5 includes 

the summary of the findings, surprises discovered, implications for actions, the conclusion, and 

recommendations for future studies related to virtual learning. 
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Chapter 2 

Review of the Literature 

 This chapter addresses existing research associated with key elements of virtual 

schooling.  Elements highlighted are the history of virtual schools, school closure, student 

motivation to participate in virtual learning, types of virtual schools, student demographics, 

achievement, benefits, and concerns of virtual schools. 

 Although school closure from the COVID-19 pandemic led to a shift to online instruction 

for many students in the spring of 2020 (Gabrieli & Beaudoin, 2020), student enrollment in 

virtual learning first began as early as 1986 (Archambault, Kennedy, & Bender, 2013).  The 

Quantum Link Community College project in New Hampshire is the earliest online learning 

experience outlined in the body of research (Archambault, Kennedy, & Bender, 2013).  By 2018, 

enrollment in fully virtual schools reached nearly 300,000 students while enrollment in full-time 

blended school reached almost 120,000 students, making online learning one of the fastest 

growing schooling options (Miron, Shank, & Davidson, 2018). 

 However, despite the rapid growth of online options for instruction, traditional in-person 

school systems seemed to resist embracing that growing trend.  Davis and Ash described 

recommendations to consider online instruction in the event of school closures in a 2009 article 

while American Nurse cautioned that schools were unprepared to address school pandemic-

related closures in 2015.  School closures became widespread in 2020 due to the COVID-19 

pandemic (Hauch, Gelles, Bravo, & Torson, 2020).  These factors forced educators to embrace a 

new teaching model.  

 Although virtual learning has been in practice for over 30 years, there is no clear 

connection between student achievement and enrollment in virtual learning.  A large study by 
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Molnar, Miron, Elgeberi, Barbour, and Huerta found that in-person schools outperformed virtual 

schools (2019).  However, other studies found more favorable outcomes for virtual schools. 

There are many variables at play in the body of research, which can make comparisons unclear.  

For example, one study found that students in one large cyber school were not representative of 

the demographics of the state (Lueken, Ritter & Beck, 2015).  The school enrolled a higher 

percentage of white students and a lower percentage of minority students than that state overall.   

Another study found that students enrolled in online schools were more likely to be classified as 

gifted (Mislevy, Schmidt, Puma, Ezekoye & Saucedo, 2020).  Other variables in virtual school 

student achievement might include a student’s reason for enrollment in virtual learning.  

Common responses in one study when participants were asked why students selected virtual 

learning included health concerns or making up a class (Fernandez, Ferdig, Thompson, Schottke, 

& Black, 2016).  If students enrolled were prone to absence due to illness, or historically had 

lower achievement levels, comparisons between virtual and in-person learning may have been 

unclear. 

The History of Virtual Schools 

 Students have been engaged in virtual learning since as early as 1986 when participation 

in the Quantum Link Community College project began in New Hampshire (Archambault, 

Kennedy, & Bender, 2013).  The first virtual school, Laurel Springs, opened in 1991 and as of 

2011, a virtual school operated in every state in the United States and in the District of Columbia 

(Archambault, Kennedy, & Bender, 2013).  As technological competency has become 

increasingly more important, several states have made online courses or learning experiences 

requirements for graduation including Michigan, New Mexico, Alabama, and Virginia 

(Archambault, Kennedy, & Bender, 2013).   
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School Closure 

 The Swine Flu pandemic that occurred during the 2008-09 school year brought student 

and staff absences, as well as short-term school closures prompting early recommendations to 

consider online learning as a tool to minimize disruptions to instruction (Davis & Ash, 2009).  At 

that time, the U.S. Department of Education provided guidance for districts to prepare for long-

term closures, including making e-learning part of districts’ emergency protocols (Davis & Ash, 

2009). 

 A 2015 article in American Nurse foreshadows: “Missouri schools are no more prepared 

to respond to pandemics, natural disasters, and bioterrorism attacks than they were in 2011” (p. 

6).  Students experienced this reality in 2020 when U.S. school closures came about as a result of 

the global COVID-19 pandemic (Hauch, Gelles, Bravo, & Torson, 2020).  However, school 

closures are not unheard of in education.  Many reasons for school closure have been recorded, 

including weather incidents, natural disasters, school facilities issues, violence, illness, 

environmental problems, teacher strike, and student or staff death (Wong K.K., Shi J., Gao H, 

Zheteyeva Y.A., & Lane K., 2014).  During the two school years between August 2011 and June 

2013, there were 20,723 school closure events recorded in the US in 39% of schools in the 

National Center for Educational Statistics (NCES) database (Wong, et al., 2014).  The most 

common reasons for school closures during that two-year period were weather and natural 

disasters, which accounted for 93% of the closure events.  Closures related to illness accounted 

for 3% (Wong, et al., 2014).  Of the illness-related closures, respiratory illness was the most 

common cause for closure.  During the 2011-12 school year, 11 states reported closures in 

schools due to respiratory illness resulting in 14,357 student days lost, and 18 states reported 

closure for that reason during the 2012-13 school year resulting in 59,366 student days lost 
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(Wong, et al., 2014).  School closures of four days or less were most common.  In fact, the 

median number of closure days during the study of the 2011-12 and 2012-13 school years was 

just one (Wong, et al., 2014).   

 That data represents a stark contrast to the impact of the COVID-19 pandemic, which 

resulted in the closure of at least 124,000 school buildings and displaced more than 55 million 

children from in-person learning beginning in March 2020 (Harold, 2020).  All schools 

ultimately remained closed for the remainder of the school year (Exstrom, 2020).  School 

closures forced education leaders to consider how to move instruction online in the blink of an 

eye.  Almost 75% of teachers surveyed reported that they were still delivering instruction to 

students in some capacity (Harold, 2020), yet not all teachers are trained in remote learning 

practices (Exstrom, 2020).  The sudden shift of learning to virtual settings highlighted a major 

gap.  Millions of low-income and rural families in the US were without internet, and many 

schools do not have enough devices to serve all their students, nor a plan for the distribution of 

devices (Harold, 2020). 

Why Virtual Learning? 

 Gabrieli and Beaudoin’s 2020 work identifies learning that educators can take from the 

shift to online instruction caused by school closures.  Their article in Educational Leadership, 

which addressed time spent on learning, explained that the traditional 180-day, 6.5-hour 

schooling model has been increasingly viewed as insufficient in meeting the learning needs of 

today’s students (2020).  Examples supporting that view include many charter schools which 

attribute their success to extended learning time, and summer learning programs that boast 

improved academic outcomes due to time spent on learning outside of the traditional school year 

(2020) However, the authors point out that the COVID-19 pandemic has created the opportunity 
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for us to re-evaluate the belief that our students need more time in class.  American students have 

followed nearly the same model, which is based on being present in school for an allotted period, 

for nearly 100 years.  Because the closure of schools due to the COVID-19 pandemic led 

students to participate in learning from home, they have had access to learning at all times as 

well as the ability to participate in learning as little or as much as they choose (2020). 

 Historically, a student’s education could be interrupted for several reasons.  Gabrieli and 

Beaudoin explain that by learning to engage in effective online teaching and learning, teachers 

can provide students improved continuity in their academic experience (2020).  Online tools can 

also allow for improved personalization of learning, whether in a brick-and-mortar school or 

elsewhere (2020).  The authors tell us "this is the moment to take a leap forward on how we 

allocate and use learning time, moving from an assembly line model to a mastery-based 

approach" (Gabrieli & Beaudoin, 2020, p. 16). 

 At the height of the 2009 Swine Flu pandemic in the United States, an Education Week 

article by Ash and Davis explained that public schools receiving certain federal funds were 

required to have an emergency plan, but federal law at that time did not lay out specific 

requirements for such a plan.  The article went on to explain that a study one year earlier by the 

U.S. Government Accountability Office found that although 95% of schools had emergency 

plans, they might not include contingencies for continuing education when schools close for 

extended periods (2009).  Several recommendations were made which educators could consider 

in the event of a pandemic-related closure.  One such recommendation was for districts to have 

students use home computers to complete online lessons, or to provide copies of work for 

students to complete at home.  Another suggestion was for districts to ensure preparedness for 

emergency school closings by having students take materials home or providing district contact 
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information (Ash & Davis, 2009).  While that may have been suitable at the time of that article’s 

publication, other options are available to today’s students. 

 Eleven years later, a more widespread use of technology means we can think about 

continuous education in more impactful ways.  Gabrieli and Beaudoin make several 

recommendations regarding the use of virtual learning.  First, they suggest continuing distance 

learning throughout the summer leading into the next school year.  They point out that with the 

ability to “support the most challenged students and challenge the most advanced,” educators can 

think outside of traditional time constraints to continue to support students (Gabrieli & Beaudoin, 

2020, p. 16).  Though the summer break between one school year and the next is historically a 

time for family vacations and school building maintenance, virtual learning experiences can be 

used to support the idea of continuous learning during that time.  Gabrieli and Beaudoin also 

suggest permanently moving to mastery learning, aided by distance learning.  They point out that 

students can benefit from leaving behind the “assembly-line model” in favor of taking the time 

each student needs to master academic content, and through the use of distance learning 

technology, students can move at the pace that is right for each of them (2020).  The research 

outlined in this chapter will explore components of virtual schooling to provide additional 

context for its impact and implications.  

Types of Virtual Schooling 

 Students currently participate in a wide variety of virtual schooling options.  These 

options include fully virtual schooling, meaning all of a student’s instruction is delivered through 

a computer or online program, as well as blended approaches to instruction.  Blended learning 

can range from mostly online learning with little in-person support to mostly in-person learning, 

with a majority of instruction being delivered by a teacher while attending a brick-and-mortar 
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school (Miron, Shank, & Davidson, 2018).  Some states allow a student who attends a fully-

virtual school to participate in extra-curricular activities at a traditional in-person school site 

(Hasler-Waters, L., Barbour, M.-K., & Menchaca, M.-P., 2014).   In some virtual school options, 

parents deliver instruction while trained teachers administer assessments (Hasler-Waters, et al., 

2014).  Virtual options for schooling include supplemental programs that support traditional in-

person learning as well as stand-alone schooling options that provide all of a student’s instruction 

and assessment.   

 Online learning is referred to by many terms including virtual schools, cyber schools, 

online schools, artificial intelligence (AI), technology-based distance education, and distance 

learning.  Instruction can be delivered synchronously, meaning at the same time even when 

students are in different locations or asynchronously, meaning at different times (Davidson-

Shivers, Muilenburg, & Tanner, 2001).  Whether instruction is delivered synchronously or 

asynchronously, teachers can interact with students using a variety of methods including text-

based chat rooms, video-based chat rooms, email, or online presentation applications (Hasler-

Waters, et al., 2014).    

 In some virtual schools, a third-party vendor can provide curriculum and management, 

and will supply curriculum-related materials like textbooks and manipulatives, a computer, and a 

printer, headset, or microphone.  Some virtual schools even cover a portion of internet costs 

(Hasler-Waters, et al., 2014). 

Reasons for Enrollment in Virtual School 

 According to one analysis of online charter schools, reasons for enrollment in virtual 

schools can include increased learning opportunities, more flexibility in schedules, or the ability 

for students in rural or isolated areas to access school more easily (Hasler-Waters, et al., 2014).  
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One study of online education in Virginia found that students enrolled in the virtual school were 

more likely than their in-person counterparts to live in a rural area (Mislevy, et al., 2020). 

 In 2016, Fernandez, Ferdig, Thompson, Schottke, and Black, surveyed 5,855 parents of 

students enrolled in four state-led virtual schools.  The responses indicated four major reasons 

for participating in virtual education.   The greatest number of responses came from families 

homeschooling their students, with 38.9% of the results.  The second most popular reason for 

enrolling in virtual school, with 31.9% of responses was that the student needed to take a class 

again.  Less frequent responses included health concerns at 10.4% and class not offered or 

scheduling concerns with 11.9%.  Less than 5% of respondents in that study selected “other” 

(Fernandez, Ferdig, Thompson, Schottke, & Black, 2016).  

Scope and Growth of Virtual and Blended Schools  

 According to a study by Miron, et al. (2018), 295,518 students were enrolled in 429 full-

time virtual schools and 116,716 students were enrolled in 296 full-time blended schools.  They 

explain that while virtual and blended schools make up a small portion of schooling options, they 

are among the fastest-growing options, alongside homeschooling and charter schools (2018).  

The study found that “blended learning schools have grown remarkably in the past year, both in 

overall number of schools and average size” (page 9).  With around 50,000 students enrolled in 

full-time virtual schools in 2005, and nearly 300,000 students enrolled in full-time virtual 

schools in 2016, full-time virtual school is becoming an increasingly popular option for students 

(Miron, et al., 2018).  Full-time blended schools have experienced even steeper enrollment 

growth.  With around 10,000 students enrolled in these schools in 2011, and nearly 120,000 

enrolled in full time-blended schools during the 2016-17 school year, these schools are gaining 

in popularity as well.  The most significant increase occurred between 2015 and the 2016-17 
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school year, when enrollment tripled, from around 40,000 to nearly 120,000 students (Miron, et 

al., 2018).   

 National Center for Education Statistics (NCES) data indicates that not only are more 

public schools offering technology-based distance education classes, but that use of these classes 

is becoming more widespread.  During the 2002-03 school year, 36% of school districts offered 

technology-based distance education classes, enrolling 317,070 students.  Just two years later, 

during the 2004-05 school year, while the number of districts enrolling students in these virtual 

courses increased by just one percent to 37%, the total number of students enrolled increased by 

nearly 60% to 506,950.  By the 2009-10 academic year, the number of districts with these online 

offerings increased to 55%, and the total number of students enrolled reached 1,816,390 – an 

increase of more than 500% over a period of seven years (NCES, 2018).  A possible cause for 

the significant increase could be related to the challenges of hiring qualified teachers, a concern 

that will be addressed later in this chapter (Perry & Lee, 2019).  Another 2019 report published 

by Western Michigan University explained that there is evidence that the growth of virtual 

schools may be slowing or plateauing, but that the size of those schools is increasing, resulting in 

increased enrollment in both fully virtual schools and blended schools (Molnar, et al.).  

Student Demographics 

 Grade level. A 2012 study by Miron and Urschel analyzed student characteristics, 

finance, and school performance of K12 Inc., the private education management company which 

enrolled the greatest number of students that year (2012).  Their work found disproportionality in 

the number of middle school students served by K12.  In grades seven and eight, the proportion 

of K12 students is approximately 2% and 3% higher respectively than the US national average.  

However, in kindergarten through grade four, and grades 11 and 12, the proportion of students 
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enrolled in K12 schools is lower than the national average (p.14).  There is a sharp increase in 

K12’s enrollment from grade five through eight, and a sharp decrease in enrollment between 

grades eight and 12, with the greatest decrease between grades 11 and 12 (p. 14).  This drop may 

be attributed to students returning to traditional in-person schools or students dropping out of 

school altogether (Miron & Urschel, 2012).  

 Race and ethnicity. A study by Lueken, Ritter, and Beck found that students in one 

cyber school, referred to as SVA, operating in a state in the Southern United States were not 

representative of the demographics of the state.  Their 2015 study found that the school enrolled 

a higher percentage of white students and a lower percentage of minority students than that state 

overall.  While the state’s student population was 20.2% Black, the cyber school’s enrollment of 

that subgroup was 4.5%.  Hispanic students made up 9.4% of the state’s student population and 

the cyber school’s enrollment of that subgroup was 2.2%.  Asian and Native American student 

populations each hovered around 1% statewide, and the cyber school’s enrollment was similar 

for those two subgroups.  While white students made up 62.1% of that state’s student population, 

the cyber school’s population was comprised of 86.8% of that subgroup (2015). 

Fernandez, Ferdig, Thompson, Schottke, and Black found that of the 5,855 parents of 

virtual school students surveyed in their study, 70.9% reported having a White student enrolled 

in virtual school, while for the traditional in-person schools, White students made up 45.9% of 

the population.  They also found that the proportion of African-American and Hispanic students 

enrolled in virtual schools was lower than in traditional schools.  African-American students 

made up 7.5% of student enrollment in the virtual schools in the study compared to 23.1% of in-

person enrollment and Hispanic students made up 10.7% of the population of virtual schools 

compared to 24.7% of in-person schools (2016, p. 69). 
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 Similarly, Gulosino and Miron’s 2017 work later explains that although enrollment of 

minority students into virtual schools has increased a few percentage points over a period of a 

few years, the number of minority students enrolled in full-time virtual schooling is significantly 

lower than national averages for race and ethnicity of students (2017).  During the 2013-14 

school year, 22.5% of students in the US were Black, whereas Black students made up 12.8% of 

virtual school enrollment.  Hispanic students made up 15.5% of students in the U.S. yet made up 

10% of the population of students enrolled in virtual schools.  While 4.8% of U.S students were 

Asian, 1.8% of students in virtual schools were Asian.  During the same school year, White 

students were overrepresented in full-time virtual schools.  While White students comprised 

49.8% of all students in the U.S., that subgroup made up 69.9% of full-time virtual school 

enrollment (Gulosino & Miron, 2017).  

 A 2019 report published by Western Michigan University, also in line with the above 

research, found that virtual schools enrolled “substantially fewer minority students” in 

comparison to traditional public schools nationally (Molnar, et al.).  

 A 2020 study comparing virtual and face-to-face learning in Virginia had similar 

findings.  Students who were enrolled in virtual learning were more likely to be White and more 

likely to be gifted than their peers in brick-and-mortar schools. They were less likely to be Black 

or Hispanic (Mislevy, et al., 2020).  

 Socioeconomic status. Many schools utilize technology-based distance education 

courses as part of their instructional program.  These can differ from virtual schools in that they 

are part of a school’s in-person instructional model, but the instruction is provided by a 

computer-based online program (Davis & Wright, 2018).  According to a data set from the 

National Center for Education Statistics, high- and medium-poverty school districts saw a greater 
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increase in enrollment in technology-based distance education courses than low-poverty districts 

from the 2002-03 school year to the 2009-10 school year.  During the 2002-03 school year, 42% 

of high-poverty school districts (serving populations with more than 20 % of students in poverty) 

enrolled a total of 86,110 students, and 42% of medium-poverty districts (serving populations 

with 10 to 19% of students in poverty) enrolled a total of 95,510 in those courses.  Of school 

districts with low-poverty (less than 10%), 33% enrolled a total of 75,740 students in 

technology-based distance education courses (NCES, 2018).   

 During the 2009-10 school year, although the percent of low-poverty districts 

participating in distance learning increased from 33% to 54%, the number of students in those 

districts who were enrolled in distance learning programs did not increase as significantly as in 

high- and medium-poverty districts.  The total number of students in high-poverty districts who 

were enrolled in these classes increased six-fold to 519,420, and the number of students in 

schools with medium poverty levels increased enrollment in virtual programs by ten times to 

1,009,290.  Enrollment of students into technology-based distance education courses in low-

poverty schools increased by about 3.8 times to 519,420 (NCES, 2018).   

 On the surface, these data may appear to be a leveling of the playing field for our nation’s 

students in poverty, as it could indicate increased access to technology.  However, a September 

2019 article by Perry and Lee references an overreliance on artificial intelligence to educate our 

low-income and minority students with technology when certified teachers are not available.  

They point out that in areas where it is increasingly more challenging to hire qualified teachers:  

The spread of AI technology can also tempt districts to replace human teachers 

with software, as is already happening in such places as the Mississippi Delta. 

Faced with a teaching shortage, districts there have turned to online platforms. 
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But students have struggled without trained human teachers who not only know 

the subject matter but know and care about the students. (p. 3) 

 The significant increase in enrollment of students in technology-based distance education 

courses in high- and medium-poverty schools may be related to the challenge of hiring qualified 

teachers in those schools.  More research is needed on this topic.   

 The 2019 research by Molnar, et al. found that virtual schools “enrolled substantially 

fewer” (page 23) low-income students when compared with national enrollment public schools.  

This may be due to limited access to technology.  However, many virtual schools often loan 

computers and pay for internet access (2019). The same research found that enrollment of low-

income students in blended schools was in line with the national average (page 8).  Mislevy, et 

al.’s 2020 study on virtual and in-person learning in Virginia found that students enrolled in fully 

online learning were “less likely than their face-to-face course peers to be economically 

disadvantaged” (p. 8). 

 Students with special needs. Miron and Urschel’s 2012 study found that enrollment of 

special education students was 3.7% lower than the U.S. national average, as 9.4% of students 

enrolled with K12 were classified as special education compared to 13.1% nationally (pp. 12-

13).  For a student to be classified as special education, the student had a diagnosed disability 

and an Individualized Education Plan (IEP) on record (p. 12).  However, at that time, the authors 

pointed out that K12 has been serving increasingly more students with disabilities, but that “it 

spends less than half as much per pupil as charter schools on special education instruction and a 

third of what districts spend on special education instruction” (Miron & Urschel, 2012, p. iv).  

The study also reports that past research found that charter schools generally have a larger 
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proportion of students with mild disabilities while public districts tend to have more students 

enrolled with moderate or severe disabilities (2012).   

Lueken, Ritter and Beck’s study of SVA found that schools enrolled a higher proportion 

of students with special needs than the average for the state in which that school operated.   

Students with special needs made up 9.4% of the state’s student body.  Meanwhile, 14.4% of 

SVA’s population had special needs (2015). 

 Two 2016 studies by Fernandez, Ferdig, Thompson, Schottke, and Black found that 

24.6% of respondents in four virtual schools indicated that their students had special needs or 

health concerns (2016). This may be higher than the data reported in Miron and Urschel’s study 

because their data included only students with a diagnosed disability and IEP while Fernandez, et 

al.’s study also included students identified by parents as having health care needs (2016, p. 70).  

In a national study of virtual and blended schools, of schools with special education data 

available, virtual schools enrolled slightly more special education students compared to the 

national average and blended schools enrolled proportionally fewer students than the national 

average (Molnar, et al., 2019). 

English learners. Miron and Urschel’s work analyzing K12 Inc. found that their schools 

were made up of 0.3% of English Language Learners (ELL) while the states that K12 served had 

13.8% of students classified as ELL (Miron & Urschel, 2012).  SVA did not enroll any English 

language learners, yet 6.9% of the state’s students identified as belonging to that subgroup 

(Lueken, Ritter & Beck, 2015).  This was similar to data for virtual schools nationally.  Of all 

virtual schools operating in the US, ELL students made up 0.9% of fully-virtual learners, and 

5.8% of learners participating in blended schools.  Meanwhile, 9.6% of the nation's students 

identified as ELL (Molnar, et al., 2019).  Mislevy, et al.’s 2020 study on virtual and in-person 
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learning in Virginia found that students enrolled in online learning were less likely to be English 

learner students than their counterparts who attended school in face-to-face settings (2020). 

 Gender. Fernandez, et al. conducted a study of students with health needs enrolled in 

virtual learning.  Their study found that of the 5,855 participants surveyed, 57.9% reported 

having a female student enrolled in virtual school (2016).  

Achievement 

 Overall achievement data. There is some evidence that suggests online schools are 

improving with their age.  The study of SVA, a cyber-school in the southern United States, found 

that in 2010, students’ scores on criterion-referenced tests were 0.14 and 0.15 standard deviations 

lower in literacy and mathematics growth, respectively, than students who did not attend SVA.  

However, “these gaps shrunk and became statistically indistinguishable for mathematics in 2011 

and 2012 and literacy in 2011.  In 2012, the coefficient on literacy became positive and 

statistically significant” (Lueken, Ritter & Beck, 2015, p. 318).  Their research also indicated 

that not only did students catch up with their counterparts in the state by the end of their second 

year of enrollment but that the school's overall student performance improved by the end of a 

three-year period.   

 A 2012 dissertation written by Carnahan, studied 97 seventh grade students engaged in 

both virtual learning and traditional in-person methods.  The instructional design, delivery 

process, and instructor were nearly identical in both the virtual and traditional environments, so 

the study was effective in examining the role of the virtual environment (2012).  The topic 

selected for the virtual learning experience was one that had presented challenges for learners in 

the past (2012).  This study found that there was no significant difference in student achievement 

between virtual and traditional lessons (2012).   
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 A 2016 study of 495 middle school students by Pace and Mellard found that online 

completion/pass rates are lower for students enrolled in online learning.  In 2013-14, 57% of 

online enrollments were designated as “completed/passed,” which was a 3% decrease from the 

previous year.  Meanwhile, the same students had completed/passed rates of 71% in their in-

person courses.  Pace and Mallard also found a statistically significant drop in MAP reading 

percentile rank between assessments administered in January and May for students enrolled in 

blended learning programs (2016). 

 The research by Stratton, Chitiyo, Mathende and Davis (2019) found no significant 

differences in achievement between traditional learning and blended learning.  A flipped 

classroom model was used in their research.  They concluded that "flipped instruction is at least 

as effective as face-to-face instruction" (page 138).  That study included a sample size of 154 

students, 81 of whom participated in face-to-face instruction while 73 received a blended 

approach.   

 Molnar, et al.’s research focused on 18,501 fully-virtual and 300 blended public 

elementary and secondary schools in the US (2019).  The study found that virtual and blended 

schools continued to demonstrate low performance, although “the proportion of schools with 

acceptable ratings was higher than reported in the previous year” (p. 9). That supports the 

assertion that virtual schools may be improving over time.  Of virtual schools, 48.5% received 

acceptable ratings, while 44.6% of blended schools received acceptable ratings.  This is an 

increase over early national data reported in the same research when in 2012, 27% of virtual 

schools met adequate yearly progress.  Meanwhile, about 54% of brick-and-mortar schools did 

meet adequate yearly progress (Molnar, et al, 2019).  The same report found that of schools 

reporting data, virtual and blended schools fell short of the national on-time graduation average.  
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Virtual schools had an on-time graduation rate of 50.1% while that of blended schools was 

61.5%.  Meanwhile, the national public-school average on-time graduation rate was 84%.  

 A study of 3,800 students enrolled in virtual learning and 1.14 million students enrolled 

in face-to-face learning in Virginia found students who were enrolled in virtual schools in their 

8th-grade year scored higher on average in English Language Arts and Science Standards of 

Learning (SOL) exams.  They scored lower on average on their mathematics SOL exams than 

their peers who attended face-to-face schools (Mislevy, et al., 2020). The students enrolled in 

virtual learning also took lower-level mathematics courses than their peers who attended school 

in-person (Mislevy, et al., 2020). Other than in language arts, students enrolled in virtual learning 

were less likely to earn a proficient score on end-of-course SOL exams (Mislevy, et al., 2020). 

 Race/ethnicity. In 2016, Fernandez, et al., completed two research studies to address 

three goals: to establish a baseline understanding of the epidemiology of K-12 students enrolled 

in virtual schools, to determine the scope of enrollment of students of certain demographics, and 

how those students performed in virtual learning compared to their previous experiences in 

brick-and-mortar schools (2016).  The first study, which focused on three state-led virtual 

schools, found that African-American students scored significantly lower in their virtual classes 

than their peers did and also scored significantly lower in their classes in virtual school than in 

their classes in brick-and-mortar schools (2016).  However, in the second study, which focused 

on one large state-led virtual school, this difference did not appear (2016). 

 Poverty level. Seage and Turgeon’s 2020 study of the effects of blended learning on 

Science, Technology, Engineering, and Mathematics (STEM) achievement of elementary school 

students provided 129 third, fourth, and fifth graders with eight weeks of face-to-face instruction 

as well as independent online learning.  Data collected from classroom assessments in the ninth 
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week indicated that “students from low socioeconomic backgrounds tend to achieve higher 

STEM scores when placed in a blended learning environment” (p.139).  

 Gender. Carnahan’s 2012 dissertation found that there was no significant difference in 

student achievement by gender (2012).  The two studies in 2016 by Fernandez, et al. also 

addressed gender.  The first study found that boys scored significantly lower in their virtual 

classes than their peers did (2016).  However, in the second study, this difference did not appear 

(Fernandez, et al., 2016). 

 Students with special needs. The research on achievement levels of students with 

disabilities in online instruction was mixed.  Lueken, Ritter, and Beck’s study of SVA, found 

that students with disabilities who were enrolled in that online school may have made greater 

achievement gains than their counterparts statewide, particularly in literacy (2015).  In an 

interview of five administrators of blended learning programs by Franklin, Rice, East, and 

Mellard, survey data indicated that students with disabilities enrolled in those programs were 

outperforming their peers without disabilities in terms of academic growth (2015).   

 However, data from one study does not support that students with disabilities in virtual 

learning outperform their peers.  For example, a larger 2015 study of fully online learning in 

charter schools in 18 states by Woodworth, Raymond, Chirbas, Gonzales, Negassi, Snow, and 

Van Donge, concluded that students with disabilities who were enrolled in fully online schools 

had weaker outcomes compared with those in traditional schools.   

 In Pace and Mellard’s study of online learning programs, scores of female students in the 

special education programs remained level, a better outcome than both males and females 

enrolled in general education classes, whose scores declined.  Meanwhile, scores for male 

students in the special education programs declined, but not significantly (2016). 
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 The two studies of virtual schools in 2016 by Fernandez, et al. also analyzed the 

performance of students with health needs.  The first study found that students with health needs 

scored significantly lower in their virtual classes than their peers did and also scored significantly 

lower in their classes in virtual school than they did in their traditional classes.  However, in the 

second study, this difference was not present in the results (Fernandez, et al., 2016). 

 School size. Waddell’s 2017 study of the relationship between school size and student 

achievement studied four virtual schools operating in Texas (2017).  Student achievement was 

defined as achieving a minimum score on that state’s assessment, the State of Texas Assessment 

of Academic Readiness (STAAR) in the areas of English language arts/reading in Grades 5 and 

8, mathematics in Grades 5 and 8, English I, English II, and Algebra I (2017).  The study found 

that the small virtual schools significantly outperformed the large virtual schools.  Students in the 

small schools performed better than students in large schools in all testing categories (Waddell, 

2017).   

 Results from Fernandez, et al. 2016 studies do not align with Waddell’s research when 

three specific subgroups are considered.  The first of Fernandez, et al.’s two studies analyzed 

data from 1,971 respondents from three virtual schools.  Their second study analyzed data from 

3,884 participants in one large virtual school.  In the study of the smaller schools, “boys, 

African-American students, and students with health needs scored significantly lower in their 

virtual courses than other students. Additionally, African-American children and students with 

special health care needs scored significantly lower in virtual school classes than their traditional 

classes” (p. 72).  However, those findings did not appear in their study of the large virtual school 

(Fernandez, et al., 2016). 
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 Teacher-student ratio. Miron and Urschel’s 2012 analysis of K12 Inc. found that K12 

had "three times as many students per teacher compared to traditional or charter brick-and-

mortar schools." (p. 39).  The average is 61.4 students per full-time equivalent teacher.  

Similarly, Molnar, et al.’s research in 2019 found that virtual schools have 2.7 times as many 

students per teacher as the nation’s public schools and blended schools have about double.  On 

average, fully virtual schools have 44 students per teacher, while blended schools have 34 

students per teacher and traditional public schools have about 16 students per teacher (2012).     

 One study of the relationship between class size and student grades in an online self-

paced high school found that when all subjects were considered, learning outcomes increased as 

class size increased until class size reached 45.  After that point, increasing class size had a 

negative effect.  However, the optimal class size was different in each content area.  In English 

classes, there was no impact of class size on student grades.  Foreign language classes benefitted 

most from smaller class sizes.  In those classes, the achievement was highest when the class size 

was 15. As class sizes increased in foreign language classes, student achievement decreased.  In 

other content areas, student rosters could reach more than double that number before 

achievement declined.  In science classes, student grades statistically significantly decreased in 

class sizes of greater than 35.  In mathematics, class sizes increased to 38 before a decrease in 

achievement was observed.  In social science classes, achievement decreased when class sizes 

reached 42 (Lin, Kwon, & Zhang, 2019).  

Benefits of Online Learning  

 Improved communication and participation may be one benefit of online learning.  

According to Carnahan’s 2012 work, students were better able “to communicate with their 

instructor as in a classroom only one student may participate with the instructor at a given point. 
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Online chat messages allowed more students to engage the teacher and respond at a given time" 

(p. 73).  This work also found that students began to form competitions, and think of the work as 

a game, even though much of the online learning was presented in a lecture format with 

information disseminated in slideshow presentations.  It is also important to note that the 

teachers and researchers did not use the term “game” during the course of the research.  

However, although students reported higher interest in virtual learning, this did not translate to 

higher achievement. This study also found that incidental learning, or learning other than what 

was in the teacher's plan occurred.  Students enjoyed communicating virtually with their peers 

and learning from their examples.  They also experienced less risk of embarrassment when 

answering a question incorrectly (2012).   

 There is one other potential benefit of virtual learning.  For districts struggling to hire 

qualified teachers, there are online programs which utilize certified teacher to deliver instruction.  

One example of such a program is called Edgenuity.  “Using a program like Edgenuity can help 

districts avoid being put on probation or risk a state takeover when teacher numbers sink” (Davis 

& Wright, 2018, p. 3).  However, concerns related to the use of online learning in this way are 

addressed below. 

Concerns About Online Learning  

 One rising concern about online learning is the overutilization of that tool in underserved 

schools in the United States instead of employing qualified teaching staff.  According to an 

article in The Hechinger Report by Davis and Wright (2019), districts like West Bolivar 

Consolidated in Mississippi’s Delta region are facing significant teacher shortages and are reliant 

upon an online learning platform called Edgenuity to meet students’ needs.  In that district, 22% 

of teachers were not certified, and at West Bolivar High School, only four teachers were 



34 

 

 

certified.  The school used Edgenuity to deliver instruction to students.  When brick-and-mortar 

schools like those in West Bolivar rely on an online platform during the regular school day, the 

schools often provide facilitators to manage the classroom environment.  At West Bolivar High 

School, an effort is made to hire staff who have at least 18 hours of college credit in the subject 

being taught, but sometimes that is not possible.  This means the individual overseeing the 

classroom is not always able to answer questions, and as Davis and Wright explained, Lucas 

Rapisarda, the Director of Operations of Rosedale Freedom Project reported that there is not 

always clear guidance on how to complete assignments (Davis & Wright, 2018).  Rapisarda also 

shared an anecdote about a student, telling The Hechinger Report staff “he told me that his grade 

in Edgenuity was perfect because he was cheating the whole time.” (The Hechinger Report, 

2019, p. 4).   

Another concern about online learning is that legislators and policymakers have 

consistently failed to pass bills or create regulations to provide added oversight and 

accountability to online and blended schools (Molnar, et al., 2019).  Where oversight does exist 

in virtual schools, it can be bureaucratic imposition of non-essential requirements that can 

distract schools from educating students (Lin, 2011). Worse still, attempts at oversight can be 

“less telling” because teachers are not in the same building at the same time as the students (Lin, 

2011, p. 2).  

 A 2014 study of virtual charter schools by Hasler-Waters, et al. states: 

Results from empirical studies, state audits, investigative reports, and dissertations 

have presented concerning evidence that these schools are still troubled by (a) lack 

of oversight/accountability, (b) improper use of public funds, (c) failing grades, and 

(d) dropout rates that are higher than their traditional school counterparts. (p.383) 
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 While there are positive outcomes of online learning, the financial cost may exceed the 

benefits.  Carnahan’s 2012 research, found an increased interest in learning when an online 

platform is used, but found similar academic outcomes to those in in-person learning, and stated 

that “the cost of the software and time and effort for teachers and staff would likely be higher 

than the gain in student motivation and achievement” (p. 80).  However, 2019 findings by 

Molnar, et al. indicated that online learning could reduce costs. 

 Summary 

 Virtual learning options have increased significantly since their first appearance in the 

mid-1980s.  The rise in online schools was most rapid between 2015 and 2017.  While the 

number of online schools may be leveling off, the number of students enrolling in these schools 

continues to increase. 

 The existing body of research indicates that White students are overrepresented in virtual 

schools.  Meanwhile, Black and Hispanic students are underrepresented.  Asian and Native 

American students are enrolled in virtual schools at about the same rate as brick-and-mortar 

schools.  English language learners are enrolled disproportionally less than in traditional in-

person schools.  Low-income students are also underrepresented in fully-virtual schools, but 

enrollment in online learning programs increased more rapidly for students in high- and medium-

poverty schools during some years.  Some research indicates the proportion of low-income 

students enrolled in blended schools is in line with the national average.  

A large, nationwide study of fully-virtual and blended schools identified that virtual 

schools enrolled more special education students than the national average, and blended schools 

enrolled proportionally fewer (Molnar, et al., 2019).  Other studies had mixed results.  However, 

this may be the result of the lack of common terminology.   
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 Currently, there is no clear connection between achievement and enrollment in virtual 

learning programs.  While one large study in 2019 found that a smaller proportion of online 

schools had acceptable overall performance ratings than in-person schools, (Molnar, et al., 2019) 

other studies had more favorable results for virtual schools, but subgroups were not represented 

similarly to in-person schooling options, or the studies were small.  Although two small studies 

found no significant difference between fully-virtual learning and in-person learning (Carnahan, 

2012) and blended learning and in-person learning (Stratton, Chitiyo, Mathende & Davis, 2019), 

other studies found improved subgroup achievement in virtual schools.  It is worth noting that 

two studies, one large and one small, both found students had better achievement in Science 

(Mislevy, et al., 2020) and STEM (Franklin, et al., 2015) when engaged in virtual learning 

options. More research is needed in that area.   

 Evidence suggests that class size can impact student outcomes in online learning, with 

ideal class sizes in most content areas between 35 and 42 -- the exception being foreign language 

classes, in which the optimal class size is 15, and English, in which class size did not impact 

outcomes (Lin, Kwon, & Zhang, 2019).  However, on average, fully-virtual schools have class 

sizes of 44 (Molnar, et al., 2019).   

Research on the impact of school size on achievement is less conclusive.  One study of 

found that smaller schools outperformed their larger counterparts (Waddell, 2017).  In a study of 

three virtual schools, there were subgroups in the smaller school with lower achievement than 

peers in their virtual schools and subgroups with lower achievement in virtual schools compared 

with than when they attended school in-person.  The larger school did not have achievement gaps 

for those subgroups (Fernandez, et al., 2016). 
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Chapter 3 

Methods 

The focus of this study was to examine if participation in virtual leaning may have an 

effect on the reading and mathematics achievement of students in a high poverty urban middle 

school between the 2019-20 school year and 2020-21 school year.  This chapter presents the 

research design, selection of participants, measurement, data collection procedures, data analysis, 

hypothesis testing, and limitations of study. 

Research Design 

A quantitative quasi-experimental design guided this study.  A quasi-experimental design 

involves two test groups – an experimental group that receives a treatment, and a control group 

that does not (Lunenberg & Irby, 2008).  A quasi-experimental design was most appropriate for 

this study because the study included administration of a posttest to two comparison groups: 

Sixth through eighth grade students who participated a traditional model of in-person learning, 

and sixth through eighth grade students who participated in virtual learning.  In this study, the 

independent variable was learning format (i.e., in-person learning and virtual learning).  The 

dependent variables were students’ ELA score, mathematics score, reading growth, and 

mathematics growth.  

Selection of Participants 

  The population of the study was sixth-, seventh-, and eighth-grade students at a public 

charter school in an urban setting.  According to Lunenburg and Irby (2008), purposive sampling 

is sample selection based on the researcher’s experience or knowledge of the group to be 

sampled and the objectives of the study.  Purposive sampling was used to select participants.  

Two groups of students were selected.  One group was the sixth-, seventh-, and eighth-grade 
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students who attended the Charter School H Middle School and participated in in-person 

learning during the 2019-2020 school year, and the other group was sixth-, seventh- and eighth- 

grade students from the same school who participated in virtual learning during the 2020-2021 

year.  The total sample size for this study was approximately 430 students in an urban 

Midwestern middle school.  The participants were chosen because they attended Charter School 

H middle school and participated in either in-person learning during the 2019-20 school year or 

fully virtual learnings during the 2020-21 school year. 

Measurement 

            English language arts (ELA) score. The ELA score was measured by the Catapult 

Evaluate ELA assessment.  The score is a measure of the percent of questions a student answered 

correctly.  The assessment consists of approximately 30 multiple choice and technology-

enhanced questions aligned with Missouri Learning Standards.  Technology-enhanced questions 

require students to interact with a question differently than a traditional multiple-choice question 

would. Students may select a sentence in the text, or select multiple check-boxes to answer a 

question.  For example, a technology-enhanced question reads “imagine you are having a class 

discussion based on this passage.  One of your classmates makes the claim that owls display such 

variety, there is sure to be one you can admire.  Which sentence from the passage below BEST 

supports this claim?”  Below it, a five-sentence paragraph is displayed. “There are more than 

100 different species of owls, ranging vastly in size and shape. Most owls are brown or gray and 

they often are streaked or spotted. This coloring, called camouflage, helps them to blend into 

their environment. One owl, the snowy owl, is almost pure white. Some of the largest owls may 

measure almost five feet from wingtip to wingtip, while the smallest owls have wingspans the size 

of a small robin.”  To select the correct answer, a student will click on the sentence in the context 
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of the paragraph. Catapult Evaluate ELA is a predictive assessment that assesses all Missouri 

Learning Standards (MLS) over four assessment cycles.  Catapult Evaluate ELA percent correct 

scores are calculated by the assessment software and longitudinal data is automatically stored for 

all students upon completion of the assessments.  Scores can range from zero to 100.  A range of 

scores corresponds to a performance level: Advanced, Proficient, Basic or Below Basic.  The 

ranges for performance levels vary by grade level and month.  One example of such a range is 

shown in Table 1.  Catapult Evaluate ELA is an appropriate instrument for this population and 

setting because it was specifically designed to assess learning of Missouri Learning Standards at 

each specific grade level.  

Table 1  

Grade 6 Evaluate Performance Level Score Ranges 

 Advanced Proficient Basic Below Basic 

ELA 110-80% 79-64% 63-34% 33-0% 

Mathematics 100-67% 66-54% 53-28% 27-0% 

 

The reliability and validity information of Catapult Evaluate ELA assessment was not 

available.  However, Catapult Learning used student-level data from Missouri Assessment 

Program (MAP), to assess the validity of Evaluate scores.  According to an update provided by 

Catapult Learning, the company reset the estimated achievement level thresholds based on the 

results of the validity assessment.  Those thresholds are shown above in Table 1 (Catapult, 

2019). 

            Mathematics score. The mathematics score was measured by the Catapult Evaluate 

Mathematics assessment.  The score is a measure of the percent of questions a student answered 
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correctly.  The assessment consists of approximately 30 multiple choice and short-answer 

questions aligned with Missouri Learning Standards.  Catapult Evaluate Mathematics is a 

predictive assessment that assesses all Missouri Learning Standards (MLS) over four assessment 

cycles.  Catapult Evaluate Mathematics percent correct scores are calculated by the assessment 

software and longitudinal data is automatically stored for all students upon completion of the 

assessments.  Scores can range from zero to 100.  A range of scores corresponds to a 

performance level: Advanced, Proficient, Basic or Below Basic.  The ranges for performance 

levels vary by grade level and month.  One example of such a range is shown in Table 1. 

Catapult Evaluate Mathematics is an appropriate instrument for this population and setting 

because it was specifically designed to assess learning of Missouri Learning Standards at each 

specific grade level.  

 The reliability and validity information of Catapult Evaluate Mathematics assessment 

was not available.  However, Catapult Learning used student-level data from Missouri 

Assessment Program (MAP), to assess the validity of Evaluate scores.  According to an update 

provided by Catapult Learning, the company reset the estimated achievement level thresholds 

based on the results of the validity assessment.  Those thresholds are shown above in Table 1 

(Catapult, 2019) 

            Reading growth. The reading growth was measured by STAR Reading by Renaissance 

Learning. STAR Reading assesses the Grade Equivalency (GE) reading level of students 

between Kindergarten and Grade 12 based on national reading standards for each of those 

grades. STAR Reading is an adaptive assessment.  The difficulty level of the questions increases 

as a student answers questions correctly, and decreases as the student answers questions 

incorrectly.  Students read passages and select a word from a multiple-choice list to fill in a blank 
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in the passage.  Scores are reported as GE, which is two numbers separated by a decimal point.   

The first number represents the year of the student’s grade level equivalence and the second 

number represents the month of that year.  For example, a student who achieves a score of 7.3 on 

STAR Reading has a grade equivalence of seventh grade, third month.  The reading growth 

indicates the difference between the Winter STAR Reading GE score and the Fall STAR 

Reading GE score.  STAR Reading growth is calculated by the assessment software and 

longitudinal data is automatically stored for all students upon completion of the assessments.  

The overall reliability for the STAR Reading assessment is 0.97, and the average validity when 

correlated with state accountability tests is 0.73 (Renaissance, 2021). 

            Mathematics growth. The mathematics growth was measured by STAR Math by 

Renaissance Learning.  STAR Math assesses the Grade Equivalency (GE) mathematics level of 

students between Kindergarten and Grade 12 based on national mathematics standards for each 

of those grades. STAR Math is an adaptive assessment.  The difficulty level of the questions 

increases as a student answers questions correctly, and decreases as the student answers 

questions incorrectly. Students are presented with math problems and select an answer from a 

multiple-choice list.  Scores are reported as GE, which is two numbers separated by a decimal 

point.  The first number represents the year of the student’s grade level equivalence and the 

second number represents the month of that year.  For example, a student who achieves a score 

of 7.3 on STAR Math has a grade equivalence of seventh grade, third month.  The mathematics 

growth indicates the difference between the Winter STAR Math GE score and the Fall STAR 

Math GE score. STAR mathematics growth is calculated by the assessment software and 

longitudinal data is automatically stored for all students upon completion of the assessments.  

The overall reliability for the STAR Math assessment is 0.97, and the average validity when 
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correlated other mathematics assessments is 0.75, and the average validity when correlated with 

Multi-State Consortium tests is 0.89 (Renaissance, 2021). 

Data Collection Procedures   

 The researcher requested permission from the superintendent of Charter School H to 

conduct the research study.  The researcher received written permission to conduct the study.  

Refer to Appendix A for the letter of approval to conduct the study.  Permission to conduct the 

study was also granted from Baker University’s Institutional Review Board (Appendix B). 

All data were extracted by the researcher from the software programs.  ELA and 

mathematics scores were extracted from Catapult Evaluate database, and STAR Reading and 

Math growth scores were extracted from the Renaissance Learning database.  The data received 

were organized in Excel spread sheets by year, student grade level, and content area (reading or 

mathematics) which included student name and assessment scores.  Enrollment data from the 

studied school years was extracted from enrollment reports from the PowerSchool student 

information system, and cross-referencing students’ names with those on Catapult Evaluate and 

STAR reports.  Students not in attendance for the entire research period of a school year was 

eliminated from the Excel worksheet before the data were analyzed.  To maintain student 

anonymity, their names were removed before data were entered into the SPSS software for 

analysis.  

Data Analysis and Hypothesis Testing 

 The data analysis and hypothesis testing consist of each research question, hypothesis and 

analysis. 

RQ1. Is there a difference in ELA scores for low-income, urban students between in-

person learning and virtual learning?  
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H1. There is a statistically significant difference in ELA scores for low-income, urban 

students between in-person learning and virtual learning. 

An independent-samples t test was conducted to address RQ1.  The two sample means 

were compared.  An independent-samples t test was chosen for the hypothesis testing since it 

examines the mean difference of ELA scores between middle school students who participated in 

in-person learning and those who participated in virtual learning.  The level of significance was 

set at .05.  When appropriate, an effect size is reported. 

RQ2. Is there a difference in mathematics scores for low-income, urban students between 

in-person learning and virtual learning?  

H2. There is a statistically significant difference in mathematics scores for low-income, 

urban students between in-person learning and virtual learning. 

An independent-samples t test was conducted to address RQ2.  The two sample means 

were compared.  An independent-samples t test was chosen for the hypothesis testing since it 

examines the mean difference of mathematics scores between middle school students who 

participated in in-person learning and those who participated in virtual learning.  The level of 

significance was set at .05.  When appropriate, an effect size is reported. 

RQ3. Is there a difference in reading growth for low-income, urban students between 

in-person learning and virtual learning?  

H3. There is a statistically significant difference in reading growth for low-income, 

urban students between in-person learning and virtual learning. 

An independent-samples t test was conducted to address RQ3.  The two sample means 

were compared.  An independent-samples t test was chosen for the hypothesis testing since it 

examines the mean difference of reading growth between middle school students who 
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participated in in-person learning and those who participated in virtual learning.  The level of 

significance was set at .05.  When appropriate, an effect size is reported. 

RQ4. Is there a difference in mathematics growth for low-income, urban students 

between in-person learning and virtual learning?  

H4. There is a statistically significant difference in mathematics growth for low-income, 

urban students between in-person learning and virtual learning. 

An independent-samples t test was conducted to address RQ4.  The two sample means 

were compared.  An independent-samples t test was chosen for the hypothesis testing since it 

examines the mean difference of mathematics growth between middle school students who 

participated in in-person learning and those who participated in virtual learning.  The level of 

significance was set at .05.  When appropriate, an effect size is reported. 

Limitations 

 Lunenburg and Irby (2008) defined limitations as “factors that may have an effect on the 

interpretation of the findings or on the generalizability of the results” (p. 133).  The researcher 

does not control the limitations. Limitations associated with the current research follow: 

1. This study was conducted using data from one urban Missouri middle school, grades six 

through eight. This study's results cannot be generalized to elementary or high school 

settings or middle schools in other settings.  

2. This study was conducted during building closure due to the Covid-19 pandemic.  Results 

cannot be generalized to all virtual school experiences.  

3. Laptop computers were provided for all students who did not have their own.  Results 

cannot be generalized to virtual school experiences that do not provide devices.  
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Summary 

 This quantitative quasi-experimental study examined if a difference exists in student 

achievement scores between in-person learning and virtual learning for low-income, urban 

middle school students.  Student achievement scores used for comparison included ELA scores, 

mathematics scores, reading growth, and mathematics growth.  Chapter 4 contains the 

descriptive statistics, hypothesis testing, and related results. 
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Chapter 4 

Results 

 The purpose of this study was to examine if participation in virtual leaning may have an 

effect on the reading and mathematics achievement of students in a high-poverty urban middle 

school between the 2019-20 school year and 2020-21 school year. Reading and mathematics 

scores from the 2020-21 school year were compared to baseline scores from the 2019-20 school 

year to establish whether student achievement in the areas of reading and mathematics differed 

from in-person learning to virtual learning. This chapter provides an analysis and discussion of the 

results of the study. 

Descriptive Statistics 

 Descriptive analyses were conducted, and charts were constructed using data from 

participants from a middle school in an urban Midwestern city. Demographic data for the 

participants are shown in Figure 3 below. 

 

Figure 3: Race/Ethnicity of Participants 

Caucasian
5.82%

Black/ African American
87.26%

Hispanic
3.88%

Am. Indian/ Alaskin Native
0.55%

Two or More Races
2.49%

Race/Ethnicity of Participants

Caucasian Black/ African American Hispanic Am. Indian/ Alaskin Native Two or More Races



47 

 

 

Four assessments were administered to participants. As seen in Table 2 below, student 

participation for each assessment is shown. Figure 4 and Figure 5 show the breakdown of grade 

levels for students who participated in the assessments.  

Table 2  

Number of Participants for Each Assessment Type 

 In-person Virtual 

Evaluate ELA 292 146 

Evaluate Mathematics 277 127 

STAR Reading 274 130 

STAR Math 251 121 

 

 

 
Figure 4: ELA Score and Mathematics Score Participation by Grade 
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Figure 5: Reading Growth and Mathematics Growth Participation by Grade 
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RQ2.  Is there a difference in mathematics scores for low-income, urban students 

between in-person learning and virtual learning?  

H2. There is a statistically significant difference in mathematic scores for low-income, 

urban students between in-person learning and virtual learning. 

Outliers were detected and ten outliers were found.  The outliers were excluded from the 

following analysis. The results of the independent samples t-test indicated there was not a 

statistically significant difference between the two means, t(392) = 1.86, p =.064. The mean 

mathematics score for in-person learning (M = 18.61, SD = 10.52, n = 272) not significantly 

different than the mean mathematics score for virtual learning (M = 16.51, SD = 10.07, n = 122). 

I failed to reject the null hypothesis.     

RQ3.  Is there a difference in reading growth for low-income, urban students between in-

person learning and virtual learning?  

H3. There is a statistically significant difference in reading growth for low-income, urban 

students between in-person learning and virtual learning. 

Outliers were detected and 31 outliers were found.  The outliers were excluded from the 

following analysis. The results of the independent samples t-test indicated there was a 

statistically significant difference between the two means, t(371) = 3.40, p =.001, d = 0.35. The 

mean reading growth for in-person learning (M = 0.28, SD = 0.95, n = 261) was higher than the 

mean reading growth for virtual learning (M = -0.10, SD = 1.07, n = 112).  The null hypothesis 

was rejected. The effect size indicated small to medium effect.  

RQ4.  Is there a difference in mathematics growth for low-income, urban students 

between in-person learning and virtual learning?  
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H4. There is a statistically significant difference in mathematics growth for low-income, 

urban students between in-person learning and virtual learning. 

Outliers were detected and 35 outliers were found. The outliers were excluded from the 

following analysis. The results of the independent samples t-test indicated a statistically 

significant difference between the two means, t(335) = 3.47, p = .001, d = 0.38. The mean 

mathematics growth for in-person learning (M = 0.38, SD = 1.06, n = 238) was higher than the 

mean mathematics growth for virtual learning (M = -0.07, SD = 1.13, n = 99).  The null 

hypothesis was rejected.  The effect size indicated a small to medium effect.  

Summary 

 This chapter presented the results of the hypothesis tests conducted to test the hypotheses 

specified for this study. The data compiled in this quantitative study support that there is a 

difference in student achievement in a low-income, urban middle school between in-person and 

virtual learning. ELA scores for the in-person learning group were generally higher than scores 

for the virtual learning group. Reading growth and mathematics growth were also higher for the 

in-person learning group than the virtual learning group.  A small-to-medium effect was found 

on ELA scores, reading growth, and mathematics growth. However, there was not a significant 

difference in mathematics scores between the in-person learning group and the virtual learning 

group.  Chapter five provides an overview of the problem, purpose statement, research questions, 

major findings, and findings related to the literature.  Chapter 5 concludes with implications for 

action, recommendations for future research, and closing remarks. 
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Chapter 5 

Interpretation and Recommendations  

Study Summary 

 The quantitative study compared ELA and mathematics scores, and reading and 

mathematics growth for sixth-, seventh-, and eighth-grade students in a low-income, urban 

Midwestern middle school.  This study explores whether there was a difference in student 

achievement between in-person and virtual learning. The findings seek to bring greater insight to 

the outcomes of both learning methods. 

Overview of the problem. Due to the Coronavirus (COVID-19) pandemic, schools 

across the United States began closing their buildings in March of 2020.  Schools continued to 

provide learning in various ways, meaning an abrupt change of setting and learning structure for 

students, families, and educators (Farlazzo, 2020).  There is evidence indicating that students 

who experience poverty face more significant challenges than their suburban counterparts 

(Kincheloe & Hayes, 2007). This may make virtual learning a greater challenge, thus impacting 

student achievement.  If students who experience poverty already face greater challenges 

impacting their learning (Jansen, 2009), the additional challenges of virtual learning (Fleming, 

Ford, & King, 2020) could further negatively impact their academic achievement. However, 

students who experience poverty are underrepresented in virtual schools (Molnar, et al., 2019), 

and little research exists that studied the experience of a single group of urban students who 

participated in both in-person and virtual learning. 

 Purpose statement and research questions. The purpose of this study was to examine 

the effect of virtual leaning on the reading and mathematics achievement of students in a high-

poverty urban middle school between the 2019-20 school year and 2020-21 school year.  ELA 
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and mathematics scores from January 2021 were compared to baseline scores from January 

2020.  Reading and mathematics growth from September 2019 to January 2020 were compared 

to baseline reading and mathematics growth from September 2020 to January 2021.  These 

comparisons were made to examine whether or not student achievement in the areas of reading 

and mathematics changed from in-person learning to virtual learning.   

RQ1. Is there a difference in ELA scores for low-income, urban students between in-

person learning and virtual learning?  

RQ2. Is there a difference in mathematics scores for low-income, urban students between 

in-person learning and virtual learning?  

RQ3. Is there a difference in reading growth for low-income, urban students between in-

person learning and virtual learning?  

RQ4. Is there a difference in mathematics growth for low-income, urban students 

between in-person learning and virtual learning?  

 Review of the methodology. The quantitative study addressed the difference in student 

reading and mathematics achievement between in-person and virtual learning.  A quasi-

experimental quantitative design was used. ELA and mathematics scores using Catapult Evaluate 

and reading and mathematics growth scores using STAR were collected for the 2019-20 and 

2020-21 school years.  The means of ELA and mathematics scores and the means of reading and 

mathematics growth were compared using independent t-tests.  The preliminary hypothesis was 

that there would be a statistically significant difference in scores between in-person and virtual 

learning.  

 Major findings. The data analysis found that a difference of means occurred when 

comparing the ELA scores, mathematics scores, reading growth, and mathematics growth 



53 

 

 

between in-person and virtual learning.  Mean scores and growth during virtual learning were 

lower than mean scores and growth during in-person learning.  For achievement scores as 

measured by Catapult Evaluate assessments, mean scores for virtual learning were lower than for 

in-person learning. There was a statistically significant difference in ELA scores and the effect 

size was small-to-medium.  The difference in mean scores was not statistically significant for 

mathematics.  As shown in Figure 6 and Table 3, average ELA scores for in-person and virtual 

learning fell into the Basic range and average math scores for in-person and virtual learning fell 

into the Below Basic range.  

 

Figure 6: Average ELA and Mathematics Scores  
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Table 3 

Grade 6-8 Evaluate Performance Level Score Ranges  

 Advanced Proficient Basic Below Basic 

Grade 6 ELA 80-100% 64-79% 34-63% 0-33% 

Grade 7 ELA 76-100% 70-75% 38-69% 0-37% 

Grade 8 ELA 85-100% 73-84% 40-72% 0-39% 

Grade 6 Mathematics 67-100% 54-66% 28-53% 0-27% 

Grade 7 Mathematics 60-100% 41-59% 15-40% 0-14% 

Grade 8 Mathematics 72-100% 46-71% 24-45% 0-23% 

 

 For student growth as measured by STAR Reading and STAR Math, there was a 

statistically significant difference in both reading and mathematics growth.  A small-to-medium 

effect size was observed for reading and mathematics growth. STAR Reading and STAR Math 

were administered in September and January for both in-person and virtual learning.  Because 

the assessments were administered four months apart, expected growth in both reading and 

mathematics is 0.4.  As shown in Figure 7, reading growth and mathematics growth for in-person 

learning was less than the anticipated level.  Reading growth and mathematics growth for virtual 

learning was not only lower than expected, but indicated a learning loss.  For example, a growth 

score of -0.1 indicated the score on the assessment administered in January was lower than the 

score on the assessment administered in September.  
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Figure 7: Average Reading and Mathematics Growth 

Findings Related to the Literature 

 The 2019 research by Molnar, et al found that virtual schools enrolled substantially fewer 

low-income students when compared with national enrollment in public schools.  This may be 

due to limited access to technology.  However, many virtual schools often loan computers to 

students and pay for internet access. Mislevy, et al.’s 2020 study on virtual and in-person 

learning in Virginia found that students enrolled in fully online learning were less likely than 

their face-to-face course peers to be economically disadvantaged (p. 8).  For this study, all 

participants qualified for free lunch, and were therefore designated low-income. 

 A 2014 study of virtual charter schools by Hasler-Waters, et al. identifies a concern that 

virtual schools are plagued by a variety of challenges including failing grades at higher rates than 
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their in-person counterparts. This research found that student achievement was lower for students 

who participated in virtual learning than in-person learning, and supports that claim.  

 The body of research on virtual learning revealed differing results for student 

achievement of virtual learners compared to their counterparts participating in traditional in-

person methods of instruction.  Carnahan’s dissertation showed no significant difference in 

achievement between the two models (2012).  However, Pace and Mellard’s study found that 

completion/pass rates were lower for students enrolled in virtual learning when compared to their 

in-person counterparts (2016).  Kwayke and Kibort-Croker’s 2021 study of disruptions to 

learning during the COVID-19 pandemic found that low-income students were less likely to 

receive quality remote instruction and more likely to receive a failing grade than their peers.  In 

fact, 23% of low-income students received a failing grade compared to 8% of non-low-income 

students (page 12).  However, a smaller study that focused on blended learning (meaning 

students participated in both virtual and in-person instruction) had different achievement results 

than studies focused on fully virtual instruction.  Seage and Turgeon’s 2020 study of the effects 

of blended learning on Science, Technology, Engineering, and Mathematics (STEM) 

achievement of elementary school students found that students classified as low-income tend to 

achieve higher STEM scores when they participate in blended learning. Results of this study 

support findings that low-income students experienced lower achievement in reading and 

mathematics in virtual learning than in-person learning.  

 One study by Lueken, Ritter & Beck found that virtual schools may be improving over 

time, and the virtual school in that study showed improved achievement in its third year (2015). 

The urban middle school in this study was in its first year of implementation of virtual learning 

due to the onset of the COVID-19 pandemic.  The school’s lack of experience in providing 
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instruction virtually, and the lack of planning time prior to implementation may have contributed 

to the students’ low achievement.  There is not sufficient evidence from this study to support 

claims about virtual schools improving over time.   

 A concern about an overreliance on virtual learning in underserved schools arose in the 

body of research.  Schools that face significant teacher shortages, like those in the Mississippi 

Delta region, have been forced to staff classrooms with non-certified monitors who supervise 

students receiving instruction from online programs (Davis & Wright, 2018). The research in this 

study contributes to the body of evidence suggesting that such an overreliance may not be a best 

practice.   

Conclusions 

 Implications for action. A concern that arose from this research was that students had 

low engagement during virtual learning, meaning they were not regularly logging in for online 

lessons or not submitting a majority of assignments.  Because this decreased engagement may 

have contributed to lower student achievement during virtual learning compared to in-person 

learning, districts serving low-income students should consider protocols and procedures to 

support motivation for students participating in distance learning.  

 Another possible contributing factor to the decrease in student achievement from in-

person learning to virtual learning may have been family preparedness.  When students 

participate in a traditional in-person model of instruction, they readily have access to certified 

teachers who have been trained to meet their academic needs.  During virtual learning, the 

students in this study had limited access to their teachers.  This meant that when they needed 

instructional support, they were relying on parents, guardians, siblings, or themselves. Because 

all participants in the study were classified as low-income, they may have had fewer resources at 
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home to support learning than their counterparts in other districts.  District leaders should 

consider protocols for increasing instructional support for students participating in virtual 

learning.   

 Assessments were administered differently during virtual learning than in-person 

learning.  During the in-person school year, assessments were administered to all students in a 

class at one time while a teacher maintained an ideal testing environment. For virtual learning, 

students logged into online assessment platforms from home at varying times.  The difference in 

the testing environments may have contributed to the decrease in assessment outcomes.  School 

leaders should consider procedures and protocols for creating stable assessment environments for 

virtual learners.  

One rising concern about online learning is the overutilization of that tool in underserved 

schools in the United States instead of qualified teaching staff.  According to an article in The 

Hechinger Report by Davis and Wright, some low-income districts are facing significant teacher 

shortages and must rely upon online learning to meet students’ needs (2019).  One data set from 

the National Center for Education Statistics supports this concern.  According to that data, high- 

and medium-poverty school districts saw a greater increase in enrollment in technology-based 

distance education courses than low-poverty districts from the 2002-03 school year to the 2009-

10 school year (NCES, 2018).  Because this research found lower ELA and mathematics 

achievement, and not only lower growth, but a loss of learning, this research supports limiting 

utilization of this tool for low-income students.  

Recommendations for future research. Additional information could be gained from  

replicating this research with other student populations.  All participants in this study were 

categorized as low-income.  Replicating this research in middle-class or affluent school districts 
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could provide further insight about socio-economic status and student achievement during virtual 

learning.  A majority of participants in this study identified as Black/African American. 

Conducting this research in low-income schools with majority white, Latinx, Asian, or Native 

American students would contribute to the body of research around demographics and student 

achievement during virtual learning.  

  All students in this study had access to technology devices because they were provided 

by the school district.  All students in this study were classified as low-income.  Limited 

financial resources at home could mean access to the internet and other resources like electricity 

may not have been consistent.  Replicating this study in low-income schools where students have 

consistent access to internet and utilities would contribute to the body of research about the 

impact of resources on virtual learning.  

 All participants in this study were in middle school.  Additional insights could be gained 

by conducting this research with participants from other age groups.  Research of this nature with 

elementary or high school students could provide information about the possible impact of a 

student’s age in student achievement during virtual learning.  

 This study was limited to one school year.  Replicating this study over a period of several 

years could provide information about how virtual schools perform over longer periods, and 

whether they improve over time.  

 For this study, student engagement during virtual learning was low.  Further research on 

motivation strategies during virtual learning could provide information on how to improve 

student participation. 

 In this study, all students were classified as low-income, and may have lacked resources 

at home to be successful in virtual learning.  Future research about protocols for resources and 
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support could provide information about how to improve outcomes for virtual students classified 

as low-income.  

 This was a quantitative study of student achievement during virtual and in-person 

learning. Interviews conducted with families and students in a qualitative study could provide 

more specific information about factors contributing to student outcomes.  For example, “What 

challenges did you face during virtual learning?” and “What steps could the school have taken to 

better support your learning during virtual instruction?” 

 Future research that focuses on methods of virtual instruction could be used to provide 

professional development and instructional practices.  Future research that focuses on teacher 

quality and virtual learning outcomes could help guide teacher recruitment and development 

practices in virtual schools.  Research on academic, social emotional, or other supports for 

students participating in virtual learning could help determine whether low-income urban 

students might experience more success with additional resources.  

Concluding remarks. The existing body of research shows varying results about the 

impact of virtual learning on student achievement, and the underrepresentation of low-income 

students in virtual learning creates challenges in drawing conclusions about the impact on 

achievement for the demographic.  Educational leaders, teacher preparation programs, and 

educators should examine the effects of virtual learning on student achievement to ensure it 

meets the needs of students.  

The data collected in this study provides educational leaders with evidence that student 

achievement in reading and mathematics decreased for low-income urban students during 

participation in virtual learning.  Additional supports may be needed to help close the 

achievement gap for low-income urban students participating in virtual learning.  
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