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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.



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 enroliment 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



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).

Demographic Makeup of Charter School
H Middle School

M Black/African American M Caucasian ® Hispanic M Pacific Islander B Two or More Races

Figure 1: Demographic makeup of Charter School H Middle School



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).

Male and Female

= Male = Female

Figure 2: Male and Female



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



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



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.



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).



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 LEASs 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



(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
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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 (Al), 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 Enroliment in Virtual School

According to one analysis of online charter schools, reasons for enroliment 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).



23

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 Al 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 enroliment 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 enroliment 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
SV A’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
8"-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).



31

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 Il, and Algebra | (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
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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 guantitative 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.

RQL1. 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.

RQa3. 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.

RQA4. 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.
Race/Ethnicity of Participants
Hispanic Two or More Races

3.88% \ T 249%

Am. Indian/ Alaskin Native Caucasian
0.55% 5.82%

Black/ African American
87.26%

M Caucasian H Black/ African American i Hispanic H Am. Indian/ Alaskin Native i Two or More Races

Figure 3: Race/Ethnicity of Participants
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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

ELA Score and Mathematics Score Participation
By Grade

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

ELA Score In-person ELA Score Virtual Mathematics Score In- Mathematics Score
person Virtual

B Grade 6 M Grade7 HGrade8

Figure 4: ELA Score and Mathematics Score Participation by Grade
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Reading Growth and Mathematics Growth
Participation By Grade

Reading Growth In-person Reading Growth Virtual Mathematics Growth In-  Mathematics Growth
person Virtual

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

B Grade 6 B Grade7 HGrade8

Figure 5: Reading Growth and Mathematics Growth Participation by Grade

Hypothesis Testing

Four research questions were addressed. The results of those analyses are presented below.

RQ1. Is there a difference in ELA scores for low-income, urban students between in-
person learning and virtual learning?

H1. There is a statistically significant difference in ELA scores for low-income, urban
students between in-person learning and virtual learning.
Outliers were detected and zero outliers were found. The results of the independent samples t-
test indicated a statistically significant difference between the two means, t(436) = 4.05, p <.001,
d = 0.39. The mean ELA score for in-person learning (M = 46.64, SD = 20.07, n = 292) was
higher than the mean ELA score for virtual learning (M = 38.39, SD = 20.23, n = 146). The null

hypothesis was rejected. The effect size indicated a small to medium effect.
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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).
| failed to reject the null hypothesis.

RQa3. 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?

RQa3. Is there a difference in reading growth for low-income, urban students between in-

person learning and virtual learning?

RQA4. 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
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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.

100 Average ELA and Mathematics Scores

90
80
70
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50 46.64

38.39

40

30

18.61
20

16.51

10

Average ELA Score Average Math Score

M In-Person M Virtual

Figure 6: Average ELA and Mathematics Scores
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Grade 6-8 Evaluate Performance Level Score Ranges

54

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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Average Reading and Mathematics Growth
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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.



61

References

Archambault, L., Kennedy, K., & Bender, S. (2013). Cyber-truancy: Addressing issues of
attendance in the digital age. Journal of Research on Technology in Education: 46(1). 1-
28.

Brodersen, R. M., & Melluso, D. (2017). Summary of research on online and blended learning
programs that offer differentiated learning options (REL 2017-228). Washington, DC:
U.S. Department of Education, Institute of Education Sciences, National Center for
Education Evaluation and Regional Assistance, Regional Educational Laboratory Central.
Retrieved from http://ies.ed.gov/ncee/edlabs

Carnahan, C.D. (2012). The effects of learning in an online virtual environment on K-12
students. (Doctoral dissertation). Indiana University of Pennsylvania, Indiana,
Pennsylvania.

Catapult Learning (2019). Missouri Evaluate threshold-setting update, February 2019. Retrieved
from:
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/260
19648470/original/M0O%20Thresholds%20February%202019.pdf?response-content-
type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256 & X-Amz-
Credential=AKIAS6FNSMY 2XLZULJPI1%2F20210726%2Fus-east-
1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-
Expires=300&X-Amz-SignedHeaders=host&X-Amz-
Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7hbce423654¢e

Davis, K., Wright, A. (2019). Teacher shortages force districts to use online education

programs. The Hechinger Report. Retrieved June 28, 2020, from


https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e
https://s3.amazonaws.com/cdn.freshdesk.com/data/helpdesk/attachments/production/26019648470/original/MO%20Thresholds%20February%202019.pdf?response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAS6FNSMY2XLZULJPI%2F20210726%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20210726T163531Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=a139e373a3d3699581811c8311ca214b9b3c092570426f2bb857b7bce423654e

62

https://hechingerreport.org/teacher-shortages-force-districts-to-use-online-education-
programs/

Davis, M. R., & Ash, K. Swine-Flu Plans put E-Learning in the Spotlight, Education Week,
29(3), 1-19, September 16, 2009.

EdSource. (2021). Glossary. Retrieved from: https://edsource.org/glossary/local-education-
agency-lea

Exstrom, M. (2020). Adapting to virtual learning, with challenges ahead. State Legislatures 46
(3). 30.

Farlazzo, L. (2020). What is & isn’t working for teachers & students this year. Education Week.
Retrieved from: https://blogs.edweek.org/teachers/classroom_ga_with_larry_ferlazzo/

Fernandez, H., Ferdig, R. E., Thompson, L. A., Schottke, K., & Black, E. W. (2016). Students
with special health care needs in K-12 virtual schools. Educational Technology &
Society, 19 (1), 67-75.

Fleming, N., Ford, C, & King, M. (2020). In rural and urban communities, kids still struggle to
get online. Edutopia. Retrieved from: https://www.edutopia.org/article/rural-and-urban-
communities-kids-still-cant-get-online

Franklin T.O., Rice, M, East, T. & Mellard, D. (2015). Enrollment, persistence, progress, and
achievement: Superintendent forum (Report No. 1). Lawrence: Center on Online
Learning and Students with Disabilities, University of Kansas. Retrieved from
https://kuscholarworks.ku.edu/bitstream/handle/1808/22598/Superintendent_Topic_1 Su
mmary_UpdatedNovember11.2015.pdf?sequence=1

Gabriele, C. & Beaudoin, C. (2020) In a time of crisis, what can we learn about learning time?

Educational Leadership, Summer 2020. 12-19.


https://hechingerreport.org/teacher-shortages-force-districts-to-use-online-education-programs/
https://hechingerreport.org/teacher-shortages-force-districts-to-use-online-education-programs/
https://www.edutopia.org/article/rural-and-urban-communities-kids-still-cant-get-online
https://www.edutopia.org/article/rural-and-urban-communities-kids-still-cant-get-online
https://kuscholarworks.ku.edu/bitstream/handle/1808/22598/Superintendent_Topic_1_Summary_UpdatedNovember11.2015.pdf?sequence=1
https://kuscholarworks.ku.edu/bitstream/handle/1808/22598/Superintendent_Topic_1_Summary_UpdatedNovember11.2015.pdf?sequence=1

63

Gulosino, C.A., & Miron, G. (2017). Growth and performance of fully online and blended K-12
public schools. Education Policy Analysis Archives, 25(124).
http://dx.doi.org/10.14507/epaa.25.2859

Harold, B. (2020). The scramble to move America’s schools online. Education Week, 39(28). 14-
15.

Hasler-Waters, L., Barbour, M.-K., & Menchaca, M.-P. (2014). The Nature of online charter
schools: Evolution and emerging concerns. Educational Technology & Society, 17 (4),
379-389.

Hauch, G., Gelles, K., Bravo, V. & Torson, M. (2020). Five months in: A timeline of how
COVID-19 has unfolded in the US. USA Today. Retrieved from:
https://www.usatoday.com/in-depth/news/nation/2020/04/21/coronavirus-updates-how-
covid-19-unfolded-u-s-timeline/2990956001/

International Association for K-12 Online Learning (iNACOL) (2011). The online learning
definitions project. Retrieved from: http://www.aurora-institute.org/wp-
content/uploads/iINACOL _DefinitionsProject.pdf

Jensen, E. (2009). Teaching with poverty in mind. Alexandria, VA: ASCD.

Kincheloe, J. and Hayes, K. (2007). Teaching city kids: Understanding and appreciating them.
Counterpoints, study in the postmodern theory of education volume 306. New York.

Kwakye, I. and Kibort-Crocker, E. (2021). Facing learning disruption: Examining the effects of
the COVID-19 pandemic on K-12 students. Education Insights. Retrieved from
https://files.eric.ed.gov/fulltext/ED613296.pdf

Lin, M. (2011). School quality in the cloud: Guidelines for authorizing virtual charter schools.

Authorizing Matters. Retrieved from https://files.eric.ed.gov/fulltext/ED544280.pdf


http://dx.doi.org/10.14507/epaa.25.2859
https://www.usatoday.com/in-depth/news/nation/2020/04/21/coronavirus-updates-how-covid-19-unfolded-u-s-timeline/2990956001/
https://www.usatoday.com/in-depth/news/nation/2020/04/21/coronavirus-updates-how-covid-19-unfolded-u-s-timeline/2990956001/
https://files.eric.ed.gov/fulltext/ED613296.pdf
https://files.eric.ed.gov/fulltext/ED544280.pdf

64

Lueken, M., Ritter, G. & Beck, D. (2015). Value-added in a virtual learning environment: An
evaluation of a virtual charter school. Journal of Online Learning Research, 1(3). 305-
335.

Lucas, Quinton D. (2020). Second Amended Order 20-01. Retrieved from
https://www.kcmo.gov/home/showdocument?id=5225

Lunenburg, F. C., & Irby, B. J. (2008). Writing a successful thesis or dissertation: Tips and
strategies for students in the social and behavioral sciences. Thousand Oaks, CA:
Corwin Press.

McKenzie, K. (2019). The effects of poverty on academic achievement. BU Journal of Graduate
Studies in Education. 11(2). 21-26.

Miron, G., Shank, C. & Davidson, C. (2018). Full-time virtual and blended schools: Enrollment,
student characteristics, and performance. National Education Policy Center. Retrieved
from http://nepc.colorado.edu/publication/virtual-schools-annual-2018

Miron, G. & Urschel, J.L. (2012). Understanding and Improving Full-Time Virtual Schools: A
Study of Student Characteristics, School Finance, and School Performance in Schools
Operated by K12 Inc. Boulder, CO: National Education Policy Center. Retrieved [24
July, 2020] from http://nepc.colorado.edu/publication/understanding-improving-virtual.

Mislevy, J., Schmidt, R., Puma, M., Ezekoye, A., & Saucedo, D. (2020). Comparing the
achievement of students in Virtual Virginia and face-to-face courses. Arlington, VA: SRI
International.

Missouri Department of Elementary and Secondary Education. (2020). Charter schools.

Retrieved from: https://dese.mo.gov/quality-schools/charter-schools


https://www.kcmo.gov/home/showdocument?id=5225
http://nepc.colorado.edu/publication/virtual-schools-annual-2018
https://dese.mo.gov/quality-schools/charter-schools

65

Missouri Department of Elementary and Secondary Education. (2021). DESE maintenance of
equity — High-need and highest-poverty LEAs. Retrieved from:
https://dese.mo.gov/media/pdf/dese-maintenance-equity-high-need-and-highest-poverty-
leas

Missouri Department of Elementary and Secondary Education. (2020). Missouri state report
card. Retrieved from:
https://apps.dese.mo.gov/MCDS/Reports/SSRS_Print.aspx?Reportid=84d85ca8-c722-
4f9b-9935-

Molnar, A., Miron, G., Elgeberi, N., Barbour, M.K., Huerta, L., Shafer, S.R., Rice, J.K. (2019).
Virtual Schools in the U.S. 2019. Boulder, CO: National Education Policy Center.
Retrieved [16 July 2020] from: http://nepc.colorado.edu/publication/virtual-schools-
annual-2019

Moxley, E. (2020). Poor internet access keeps 36% of Missouri students from learning at home,
report shows. St. Louis, MO: St. Louis Public Radio. Retrieved [18 Sept 2020] from:
https://news.stlpublicradio.org/education/2020-07-04/poor-internet-access-keeps-36-of-
missouri-students-from-learning-at-home-report-shows

National Center for Education Statistics. (2018). Table 218.20. Percentage of public school
districts with students enrolled in technology-based distance education courses and
number of enrollments in such courses, by instructional level and district characteristics:
2002-03, 2004-05, and 2009-10. In Digest of Education Statistics, Retrieved from:
70d36a53cf54https://nces.ed.gov/programs/digest/d18/tables/dt18 218.20.asp

National Center for Education Statistics. (2021). Condition of Education 202, Retrieved from:

https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2021144


https://apps.dese.mo.gov/MCDS/Reports/SSRS_Print.aspx?Reportid=84d85ca8-c722-4f9b-9935-
https://apps.dese.mo.gov/MCDS/Reports/SSRS_Print.aspx?Reportid=84d85ca8-c722-4f9b-9935-
http://nepc.colorado.edu/publication/virtual-schools-annual-2019
http://nepc.colorado.edu/publication/virtual-schools-annual-2019
https://news.stlpublicradio.org/education/2020-07-04/poor-internet-access-keeps-36-of-missouri-students-from-learning-at-home-report-shows
https://news.stlpublicradio.org/education/2020-07-04/poor-internet-access-keeps-36-of-missouri-students-from-learning-at-home-report-shows
https://apps.dese.mo.gov/MCDS/Reports/SSRS_Print.aspx?Reportid=84d85ca8-c722-4f9b-9935-70d36a53cf54
https://nces.ed.gov/programs/digest/d18/tables/dt18_218.20.asp

66

Office of Governor Michal L. Parson. (2020, March 25). Governor Parson requests federal
major disaster declaration for Missouri in response to COVID-19 [Press release].
Retrieved from https://governor.mo.gov/press-releases/archive/governor-parson-requests-
federal-major-disaster-declaration-missouri

Pace, J.R., Mellard, D.F. (2016). Reading achievement and reading efficacy changes for middle
school students with disabilities through blended learning instruction. Journal of Special
Education Technology, 31(3) 156-169. DOI: 10.11770162643416660837

Paris, M. (2020). Teachers rise to the moment in crisis learning. RLN. Retrieved from:
https://www.randomlengthsnews.com/archives/2020/09/03/teachers-rise-to-the-moment-
in-crisis-learning/30143

Renaissance Learning. (2021). Star assessments for Math technical manual. Wisconsin Rapids,
WI. Renaissance Learning.

Renaissance Learning. (2021). Star assessments for Reading technical manual. Wisconsin
Rapids, WI. Renaissance Learning.

Revenaugh, M. (2005). K-8 virtual schools: A glimpse into the future. Learning in the Digital
Age, 63(4), 60-64.

Roberts, C. M. (2004). The dissertation journey. A practical and comprehensive guide to planning,
writing, and defending your dissertation. Thousand Oaks, CA. Corwin Press.

Schools underprepared for pandemics and natural disasters. American Nurse,
November/December 2015 6.

Seidman, 1. E., (1991). Interviewing in qualitative research: A guide for researchers in education

and social sciences. New York: Teachers College Press.


https://governor.mo.gov/press-releases/archive/governor-parson-requests-federal-major-disaster-declaration-missouri
https://governor.mo.gov/press-releases/archive/governor-parson-requests-federal-major-disaster-declaration-missouri
https://www.randomlengthsnews.com/archives/2020/09/03/teachers-rise-to-the-moment-in-crisis-learning/30143
https://www.randomlengthsnews.com/archives/2020/09/03/teachers-rise-to-the-moment-in-crisis-learning/30143

67

Seage, S. J., Turegun, M. (2020). The effects of blended learning on STEM achievement of
elementary school students. International Journal of Research in Education and Science
(1JRES), 6(1), 133-140.

Shamsuddin, N. & Kaur, J. (2020). Students’ learning style and its effect on blended learning,
does it matter? International Journal of Evaluation and Research in Education. 9(1).
195-202.

Stratton, E., Chitiyo, G., Mathende, A.M., & Davis, K.M. (2019). Evaluating flipped versus face-
to-face classrooms in middle school on science achievement and student perceptions.
Contemporary Educational Technology. 11(1). 131-142.

Waddell, S. (2017). Examining the relationship between virtual school size and student
achievement. Quarterly Review of Distance Education, 18(4). 25-35.

Wong K.K., Shi J., Gao H, Zheteyeva Y.A., & Lane K. (2014) Why is school closed today?
Unplanned K-12 school closures in the United States, 2011-2013. PLoS ONE 9(12):
e113755. doi:10.1371/journal.pone.0113755

Woodworth, J.L., Raymond, M.E., Chirbas, K., Gonzales M., Negassi, Y., Snow, W. & Van
Donge, C. (2015). Online charter school study. Stanford, CA: Center for Research on
Education Outcomes. Retrieved from:

https://credo.stanford.edu/sites/g/files/sbiybj6481/f/online_charter_study_final.pdf


https://credo.stanford.edu/sites/g/files/sbiybj6481/f/online_charter_study_final.pdf

Appendices

68



Appendix A. Superintendent Approval

69



70

July 26, 2021

To Whom It May Concern;

The purpose of this letter is to advise that | authorized and approved Annelise Thurber’s use of IR
I 2 ta to conduct a research project associated with her dissertation on student

achievement in virtual and traditional models of instruction.

Sincerely,



Appendix B. IRB Approval

71



1A

Baker University Institutional Review Board

September 97, 2021

Dear Annelise Thurber and Jim Robins,

The Baker University IRB has reviewed your project application and approved this
project under Exempt Status Review. As described, the project complies with all the
requirements and policies established by the University for protection of human subjects
in research. Unless renewed, approval lapses one year after approval date.

Flease be aware of the following:

1.

2.
3

6.

Any significant change in the research protocol as described should be reviewed
by this Committee prior to altering the project.
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MO-ELALit-Grade 6 Assessment - FEB

Lam o P ing inf ion for fondu): 1, 2, 5, 4,5, & 7 & 9,10

A Class Election

Manny 2ot could pinpaint the exact moment when nervousness tumed his stomach upside down. Mnmlfu’ ::lﬂl-p::lu-lhnpudul
had just begun o heat up, spreading a contagiows slsciion fever throwgh the middle school. This year the principal had encourapsd each
studant o get involved in some way - from taking palls 1o designing posters for She candidates. Manny decided o go for the gold, becoming one
of four students ‘io run for class president.

His trouble began when the candidales presented their spesches at a school assembly. As a result of a mndom drawing, Danuws Johnson spoks
first. Darius was all about sports, 5o he proposed bulding new bl=achers and outting back on ﬂlhﬁ:hﬂ:mﬁ:mdl}msdm

administration. Mext up was Antcnia Rizzi, whose speech macde the audience feel lise they were at a comesdy cub. The comic relef was
enfariaining, bul no one sesmed to ke Anlonic very seriously. Then, Jula Thomas stepped up bo the microphane and Manny listened io her
proposals: the library opsn longer afier school... Wark H'uS:hunlCm‘rlrﬁuemmdu:mg:lmm Launch a homework center_ . It
was as if she'd read his speach, Manny as he walked to the: podium. Delbvering his speech as writlen, he emphasized the one idea that
Julhhmammuumhﬂlglhodchm:muﬂmntm

‘When the audience began to ask the candidates probing guestions, the first went to Manny. “Can ain the difference between r
proposal and Julia’s?™ asked a shudent " yo e =

“Well__ah._that's a good guestion,” Manny stalled. “fActuaily, Jula and | agree on mary things, but the difference is | know how to get things done.
I'm the one who can put those ideas into praectce. Manny put such & good spin on it that he almost comanced himsetf his wonds were true.

Dunnglhen-u.ﬂi:wd:p Manry woried from noon 1o night. So did his campaign manager, Coral. "iWe nesd a strategy,” she said one day, "or
were boast

“Marybe not,” said kManny, 25 an idea suddenly popped into his head. “Lef's take a poll of all sicdh-grade students {0 ses who would win the
election if it wers held today. I help us figure out whene we stand. Ples, we can use the data for our math project™

As worked on writing questions for the poll, Manny began to feel some of the old excilement Sowing badk. Thal excitement lasied untl
Hgﬂfupdlrul.lnﬂrm:h:ﬂmdm of the voles, Anionio 11%, Juliai 25%, Ildhnyﬂﬁﬁ'l 4% of students undacided. me:
week remained ungl Election Day.

*Second place so far,” said Caral.

“Hot foo shabby. But we've got some work fo do fo earn those extra voles we need,” said Manny, “so let's hear some ideas.”

The clock ticked as Manny's campaign staffers threw balls of wadded:-up paper into the frash. Coml was scrutinizing te poll results, scamning
thesn over and over again.

“Wait a minuie!* Coral ewdaimed. *Do you nealize what this poll iells us? Look! if you evaluabe e numbers, | sz thast Antonio or Julia’s
pescentage combined with curs equals victory! Maybe one of Shem would agree ta run as your co-presiden

Everyone was cashing for the door when suddenly it opened, and in walked Julia Thomas.
“Hey, Manny," she =aid. I think we nesd o talk *
£ 2008 EdsonLiiming. iie
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Quastion #1
Wvhich sentence from the passage should you cite o BEST support the daim that Manny is ankous about the: election?
Manny put such a good spin an it that he almost consinced himself his words wens inoe.

s they worked on writing questions for the poll, Manmny began o feel some of the old excilement ficwing bad.
Manny decided 1o go for the gold, becoming one of four students to nun for dass president.
During e mesd few days, Manmy womied from noon o night.

Quastion &1
How did Manny respond when Julia delivensd a speech that was very similar to his just before # was his ben So speak?
Hiz became upset and threw balls of wadded-wup paper into the trash can.

Hiz decided to change his spessch at the last minuie.
Hi dedivered his onginal speech, smpt ing ane idea Jula didn mention.
M sorutinized the results of the poll 1o s if Julia might win the: slsction.

Guastion &3
Uz the passags io answer the following questions. Be suns o answer bath parts.
Part A

‘Wvhat is the: main theme of the passags?
Treat others how you want o be reated.
Set goals and follow through with effort.
It's nomal 1o feel nervous befone a big win.
Good students ane imvaleed in ther schools.

Part B

Select TWO sentences from the passage that help devdop the theme idenified in Part A

This year fhe school principal had encowraged each student io get involved in some way = from taking polls 1o designing posters for the
candidaies.

Mamny Sobo could pinpaint the exact momend when nevousness fumed his stomach upside down.

Dwring e ned few days, kanmy womied from noon 1o night.

Manny decided 1o go for the gold, becoming one of four students to nan for dass president.

“But we've got some work bo do to eam those extra vobes we need,” said Many, *so let's hear some ideas.®

Guustion 84
Read the following semtence from the passage.
Coral wars scrutinizing the poll resulls, scanning them over and over again.
‘Wvhat is the: meaning of the wond “scrutinizing® as it is used in this sentence?
EXATENG
ignering
ournang
charting

£ 3010 Catapk Laasing, LLC. &1 Aights R
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Quustion 85
[Read the folowing paragraph from the passage.

“Viedl...ah...that's a good question,” Manny stalled. “Actually, Julia and | agree on many things, but e difference is | know how to pet things

dane. I'm the one who can put tose ideas into practice.” Manny put such a good spin on it that he almost convinced himsel his words wene
e

How does this paragraph contribute o She meaning of te passags?
It helps the: reader understand that Manny and Julia agree on everyfhing.
It hemlps the: reader know how hard Manny has worked ba win the slection
It heslps the: readar understand that Manmy is frying to appsar confident, but in reality, he is nenoes.
It helps the reader know Tat the election has put Manny and Julia's friendship in danger.

Quastion 88

Imagine you are having a growp discussion about this passage. One of the group memibers makes the daim that Manery is the best chaice for
class president. Which sentence from the passage BEST supports this daim?

Manny decided 1o go for the goid, becoming one of four students io nun for dass president.

*I'm the one who can put Shose ideas imo practios ®

*if you evaluale the numbers, you'll ses that Anlonic or Julia's percentage combinsd with owrs equals wiclory™
As they worked on writing questions for the poll, Manny began to feel some of the old excilement ficwing badk.

Quastion &7

Imagine your teacher has asked you to give a formal oral presentation about this passage.
Read the following excerpt from your presentation. Then click on the sentence that shows
the LEAST formal use of language and will need to be revised.

Manny and Julia would be wise to combine efforts and run for office together. After all, they'd practically given the exact
same speech. Since their goals are similar, a partnership between the two would be a natural combination. The only issus
they might have is deciding who will be president and who will be co-president.

& 019 Canapull Leaming, LILC. A Rights Ressned

uastion 88
nImaginn you are the author of the following narrative. You would like to add transition
words to help your audience understand the order of events. Select the transition words
or phrases from the drop-down boxes that BEST complete each sentence.

Manny and Julia will need to come up with a plan if they want to win the election.

select ~ , they will need to have a long discussion about their views and goals to be sure
they agree on all issues. select -, they will need to think of a campaign slogan they both

£ 2010 Catapul Laaming, LLE. A1 Rights Risened
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Quustion #9

Imagine you are conducting research on what a dass president is nequired b do. 'Which would be the BEST source of reliable indormation
a pamphied from your state’s student govemment assodation titled “Roles and Responsibilities of Student Govemment Officers®

a social media post written by @ previows class president discussing her accomplishmenits
a novel about a shy shudent who makes. many new friends after winning the: election for cass president
an anline encyclapedia articie titted “The History of Student Gowemment in Amencan Schools®

& 2010 Canapuk Laasming, LLC. &l Rights Rlicssves

‘Quustion #10
Read the: folowing conduding sentence from the passage.

“Hey, Manny,” she said. < think we need o @ik

Imagine you are the author of this passage and you want o add mane details io the condusion. Which TWO choloes below would make fhe most
sense io add bo the condusion?

Manny was wormed Julia was thens 1o bell him that Anionio won the slection.

“Hi Julia,” said Manery. *I'm hoping you'ne here because you have the same idea as me."
Manny was glad o see Julia standing in the doorsvay. He knew they would make a great eam.
“0o you hane any poster board | could borow? asked Julia.

Mo, Manny and Juba decided fo waork on their math project iogether.

Guastion #11

Imagine you have written the following paragraph about attending a conference. Click on
the ONE sentence that is incorrect and needs to be revised.

Marley and | will be traveling to our nation’s capital next summer. \We were chosen to represent our school ata

conferemce. Marley, her teacher was glad that she was chesen. When we go, we will be taking pichures of important
landmarks to share with our classmates.

£ 2010 Canapult Laaiming, LLC. A8 Flights e



‘Quaskion #12

Imagine you are conducting research in order to write an informational essay. You found
several sources during your research and made the following cbservations regarding
these sources. Drag each cbservation to the appropriate column to tell if it indicates the
source is either credible or not credible.

IS an indication of Is NOT an indication

links ko unrelated products
a credible source of a credible source

dates of ressarch are listed

darme speling efrors

author is listed

a list of cited scurces

L v ing ink jon for fonie): 15, B4, 15, 16, 17, 1§, 29, 10, 21

Elzanor Roosevell: Breaking Barriers

‘Whia was Eleanor Roosevell? She was a feisty woman whio was determined 1o break down basriers. She was a bold woman
who was unafraid fo stand up for fose who lacked power and money. Eleanor Rocsevelt was al=o the woman wha changed
he role of the: first lady. She paved e way for fubure first ladies. to play an acive role in the White House.

If you'ne wandering haow Eleanor Roosevett grew 8o play & unique role in American history, you need io understand how she
cams i possess & sirong sense of famess. Her joumesy reveals & woman with great determination, passion, and
understanding.

Eleanor Rocsevelt was bormi in Mew York City in 1884 When she was eight years oid, her mother died. Afler her mother's
desath, Eleanor went 1o live with her grandmother. Two years later, her father died. When Eleanor was fifteen, she was sent o
a boarding school in England. At eightesn, she returned home 1o New York and ived with cousins. B is liksly Shat the personal losses that Eleanor
suffered during her earty years contribuled fo her compassion for people who faced obstacles in heir |ives.

Ini 1808 Elsancr married Frankin Delano Roosevel, who laler became the 32nd president of the United States. in the earty years of ther
marriage, Eleanor and Franklin led busy lives. While he wars launching his political caneer, she fook care of their frve children. In addition o her
rale as mother, Elsanor rvobved involunieer work. 'When Se Uniled Stales entersd Word War | in 1917, Eksancr worked for the
American Red Cross and volumieered in Mavy hospitals.

I 1821 Franklin was stridosn with polio. The disesse left him unable fo wal, and from that point on, Eleanor devoled herssi io helping her
husband She became more imvolved in paltics. She wanted not only io help Frankin resch his goals but also o pursue the issues that she cared
about. She warked hard o &nd discrimination against women, poar people, and African Americans.

‘When Franklin became president in 1933, Eleanor played a key role in shaping American policies. During the 15030s, the years of the Great
[heprassion, many people were out of work and had wery |iftle money. Eleanor iravelsd around e country and visited with ordinany ciieens.
‘When she rebumesd to Washington, Eleanor would share her observations. with her husband. What she witnessed had an effect on the decsions
made by her hushand = the president of the Linited Stabes.

Beginning in 15335, Eleanor wrobe a daily newspaper column calied “My Day.® She expressed her views on issues that she felt strongly about. She
wrobs the column for mone than tventy years. Marmy of her ideas for it grew out of her traesls. Duning World War i, Eleanor joumeyed overseas.
She went to England and he South Padific in an efiort o keep up the spirits of Amerncan soldiers fighting im the war.

Eleanar urged women io have a stronger woice in poliics. In 1940 she became the first woman o speak at a nafional convention when she
addressed the Democmatc Mational Convention. After Frankin died in 1945, Elsanor continued to play an important role in Amercan politics. In
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1548 she was appointed chaireoman of the: Human Rights Commission at the Uniled Nations. in 1561 President John F. Kennedy appoinied her
o head the President's Commission on the Status of Women.

When she died in 1962, many important people afended her funeral, including President Kennedy, Vice President Lyndon Johnson, and former
¥ Truman and Eisenhower. Like so many ofhers, they realined how mudh Amercans would miss this brave woman who had dedicated
o hedping so many ofhens.

& 2008 BdsonLaaming. inc
Phato cooftidy of Litvary of Congress

‘Guastion #13

Read the following semience from the passage.

She parved the wary far future first lsdiss to play an active rale in the White House.

How does fhe author's wse of the phrase “parsed the way” add io fhe meaning of te passags?

It heelps the reader | the: bie work: Ele Roosevelt did in road construcion while serving as first lady in the While House.
It heelps the reader understand that Elsanor Roosevelt played an acive role in She White Houss.

It enphasizes the fact that Eleanor Rocsevel was the president's wife and lived in the White Houss.

It enphasizes the fact that by being the first to take on an acive role, Eleanor Roosevell made il easier for ofher first ladies to do te

same.
Guastion #13
Read the following semtences from the passage.

In 1521 Frankin was sifcken with polin. The disease left him unable o walk, and from that point on, Eleanor devoted hersedf to helping her
hushand.

‘iVhat is the: meaning of the phrass “stricken with® 2= it s used abowe?
senously affscied by
nof insolved with
hit by

mieresied in

Guastion #1%
Use the passage o answer the following questions. Be sure 1o answer both parts.

Part A
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Elcanar sufiored through many siuggles during her childhead,

Eleanar Rooseweit dedicaled her e to being a mother, vwolunteer worker, and supporie wife.
Eleanar Roosereit became first lady of the United Statess in 1533,

Elearsr Rocsewelt changed the role of the first lady.

© 1010 Catapull Leairing, LLC. & Flights Racssied

Part B

Wvhich TWO e froem the | pe below best support the: development of the main idea selecied in part A7
She paved the way for future first ladies o play an acive role in the Vihite Houss.

Whesn she died in 1962, many important peopée attended her funeral, including President Kennedy, Vice President Lyndon Johnson, and
former presidents Truman and Eiseniower.

‘Whesn Franidin b in 1933, Ele played a key role in shaping American polioes.
She worked hard 1o end disorimination against women, poor people, and African Americans.

It is likely that the personal losses that Eleanor suffered during her early years o o her oo ion for people who faced
obstacles in their Ives.

‘Quastion # 16
Read the following paragraph from the passage.

Wwhen she died in 1962, mary important people attended her funeral, including President Kennedy, Wice Presi dent Lyndon Johnson, and former

presidents Truman and Essnhower. Like 5o many athers, they realized how much Americans would miss this brave woman who had dedicated
Iherseif fo hedping so many athers.

Wy did the author includs this paragraph in the: passage? Choose the TWO best answers.
The author wanied io convince She reader that the important people who attended the funeral were compassionaie people.
The author wanied io provide evidencs o support the daim that Elsanor Roosevelt had been a very influenSal person.
The author wanted io peovide evidencs to support the daim that President Kennedy and former President Roossvsit had been friznds.
The author wanted the reader to understand fhat people respected Eleanar Rooseveit.
The author wanied readers i know the names of some of the most important people of e 1960s.

£ 3010 Catapk Laasing, LLC. &1 Aights R
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Question #17

Imagine your teacher has asked to give a presentation on the topic of this passage. Which

TWO visual aids would be best to use for your presentation? Drag a checkmark into the
box next to each correct choice.

\J Choose Visual Aids }

a timeline showing important
events occurring during President
Roosevelt’s presidency

a chart listing all of the former
presidents of the United States

a timeline depicting the important
events of Eleanor Roosevelt's life

a caption explaining
the effects of Polio

an excerpt from one of Eleanor
Roosevelt's "My Day" columns

© 2019 Canapult Leatrerg, LLC. Ad Rights Resarved

Question #1838
Read the & Pt fom the

£

Eleanor Roosevelt was bom in New York City in 1884, When she was esght years old, her mother ded. After her mother's death, Eleanar went to
live with her grandmother. Two years Laler, her father ded. When Eleanor was fifteen, she was sent to a boarding school in England. At eighteen,
she retumed home to New York and lived with cousins. It is likely that the personal losses that Eleanor suflered during her early years.

b to her P for people who faced obstacles in ther lives.

%ﬁmnmmammmmbmdu& 4 bon from this
way to parap tis while avoiding plag ?

When she was eight years old, her mother died. Two years later, her father cied.
=] Roosevelt many ips as a child, but they helped her feel compaszion for others who were hawing hardships.

Eleanor went to boarding schodl in England. Afterward, she returned home %o New York and lived with cousins.
Itis Skely that the pi | losses that El
obstacies in ther lives.

in your report. Which answer chaice below is the

P

ffered during her early years contnbuted to her compassion for peaple who faced

Question #19
gne you are leading 2 group di about this age. Which q would be BEST to ask your classmates in order to get them to
claborale on detals from the passage?

How many children did Eleanor Roosevel! have?

What would you do # you got to live in the White House?
What are some ways Eleancr Ro her o
What was the name of El R it's daily P n?

Question #20
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Read the following excerpt from the passage. Then click on the piece of evidence that
BEST supports the inference that Eleanor Roosevelt did not let the tragic events from her
childhood ruin her life.

Eleanor Roosavelt was born in Mew York City in 1884. When she was eight years old, her mother died. After her maother's
death, Eleanor went 1o live with her grandmother. Two years later, her father died. When Eleanor was fifteen, she was sani
o & boarding school in England. At eighteen, she returned home to Mew York and lived with cousins. It is likely that the
personal losses that Eleanor suffered during her earty years contributed to her compassion for people who faced obstacles

Quastion #21
Use the passage io answer the following questions:. Be sure {0 answer bath parts.

Part A
What iz the: author's perspective in this passags?
The author thinks that El=anor Rioosevedt helped influsnce politics in America.
The author believes that Franklin Roosevelt would not have sucoseded without the help of his wife, Elsanor.
The author thinks that although Eleanor Roosevel worked hard to end discrimination, she: warsn't aible to maks muwch progress.
The author believes that Eleanor Rocsevedt would have been a betber first lady if she hadn't sufferesd losses in her earty life.

Part B

Which TWO sentences from the passage best support the author's perspective selected in
Part A7

‘When Franklin became president in 1833, Eleanor played a key role in shaping American policies. During the 1930s, the
vears of the Great Depression. many people were out of work and had very little money. Eleanor traveled around the
country and visited with ordinary citizens. When she returned to Washington, Eleanor would share her observations with
Ier hushand. What she witnessed hed an effect on the decisions made by her husband — the president of the United

‘Quustion #2332

Sy the dicionary entry below.

beacon {boe-kuf m) i 1. & source of inspiration 2. a light that acts
as a signal or waming 1. a person that offers encouragement or
‘guidance v. 4. 1o light up

Mow read the following sentenoe.
The island's oid beacon has saved many ships from rumning ashane over the yearns.
‘WWhich definition of the woed "beacon® is used in this sentence
dedinition 1
dedinition 2
defination 3
definition 4
£ 3010 Cutapuikt Laaiming, LLC. A8 Flights Rassrvd



Quastion 823

you are conducting research o answer the guestion “What is the best wary o keep insects awany™™ Which TWO sounces below would be
bestio include in your ressanch?

am articke in a science journal Sted A Guide o the Most Effecive insec! Repellens®
an advertisement for a handheld inssct catcher

a social media post about using vinegar o keep insects away

an inferview with an expert about the most dangerous. insects in your area

a pamphied fromi the heaith depariment tifed “How to Avoid Insect Bites®

Quastion #14
Read the folowing sentences.

Mz Regan listened fo the e girl talk about how much she loved her first rip to e dentist, she thought of her own parents, who were both
dentists. Suddenly, she knew she wanbed to foliow in her parents’ footsteps someday.

‘What is ther meaning of the phrase Sioliow in her parents® foolsteps® 2 it is used abowe?
act more ke an adult

walk: b=hind her parsnts
pay close afienbon i dirsclions
do the same thing as her parents

£ 2010 Canagash Laasang, LLC. A Rights Ridebive

‘Quastion #25
Riead the folowing sentence.
Since our playens were abils 1o foil the other tsam’s attempts to soone, we ended up winning the game with a soore of 14-0.
‘What iz the: meaning of the word *foil® 2= it is used in this ssntenos?
‘gan
assest
prevent
mprove

& 2010 Canapuk Leaming, LLC. Al Rights R
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MO-ELAMLit-Grade T Assessment - FEB

Usm tha following information for answering questien{s): 1, 1, 3,4, 5, &, 7, 8.9
The Rainy Day

ey Wadisc i Longls i
The day is cold, and dark, and dreary;

i raire, and the wind is newer weary;
The= vine stil chings 1o the maldenng waill,
But 2 every gust the dead leaves fall,

H #nd the day is dark and deeary.

Aty life s ooid, and dark, and dreary;

R raires, and the wind is newer weary;

Aty thoughts still ding to the moldering past,

Bul the hopes of youth fall thick in the blast,
10 #nd the day is dark and dreany.

B 5till, sad heart! and cease repining;
Behind the clouds is the sun still shining;
Thiy e is the comman fate of al,
Imin =ach [d= some ram most &l

15 Some days must be dark and dreary.

Thai ksl bl 1 i M ot RSl

GQuastion #1
Bazad on the: details provided in e poem, the reader can infer that the poet is. yeaming for his younger days. Choose fhe TWO pieces of
evidence from the poem that best support this inference.

Iy thoughts stil cling 1o the maldenng past,
Bast the hopes of youth fall Shick in She blast,
Info each life scene rain must fall,

It mins, and the wind is never weary;

Moy life is coid, and dark, and dreany;

Quastion #2
Use the poem to answer e foll wing guestions. Be sure fo answer both parts.
Part A

Read the following line from the poem. Then click on the word that brings to mind the
most negative emotion about the setting.
The day is cold, and dark, and dreary;

Part B
How does the sefting influence the problem written about in the poem?
The sefing allows the author io express his joy mone fresly.
The sefing provides a place for the author o bulld 2 wal| betwesn himself and the siomm.
The sefing provides a way for the awthor to enjay the min.
The sefing aliows the author io compare gicomy seasons of weather to hard Smes in iife.

& 2D Calspuit Liaming, LLC. Al Rights Rl
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Quastion &3
How does the: structure: of the poem contribute fo its overall meaning ?

The poet's use of paralisls helps the reader understand the smilarties 1 a depressing day and a neg; attitude.
The poet's use of fhyme helps e readsr understand that the zn nses every day.

The poet's use of imagery helps e reader undersiand that the seasons are aiways changing.

The poet's use of stanzas heips the reader undersiand when e weather changes.

Question #4
Imagine your feacher has asked you 1o wiite an essay inwhich you are 1o analyze the work of Longfelow and decide upon a common theme he
uses. Which of the: following choices is the most credible and relevant source you could reference in your essay?

a journal article detaling multiple themes associabed with “The Rainy Day®
a biog post from a college sudent who is studying Longlslow

a collection of Longfellow's postry

a biography detaiing the sarly ife of Longielow

Quastion #5
Read the: following lines from the poem.

Mroughts sti! to fre moidenng past,
H‘fh!fﬂpﬂ: HmHMH I'Pr;::t.

‘What is the comect meaning of these lines. as they are used in this poem’?
& blaest of wind is irritafing the authar so e is thinking abouwt his past o distract hireseH from it
The author can't stop thinking about his younger days, but he has lost the hope he once had.
It is impeortamt ko not only have high hopes when you ane young, but also o never lose: sight of hose hopes.
The past is more important than the fubsre, =0 i is essential 1o nol forget it

Quastion #8

Imapine you nﬂmwm&ﬁ?ﬂm::‘?mm would b the: TWO best guestions to ask ather membsrs of the group o
Wihal is the meaning of the word “dreany® as il is used in the poem?
How does a wine grow on a wall?
Wity does the post make comparisons betesen the weather and his feslings?
Haow ald was the poet when he wrote “The Rainy Day™?
How does the post use figua@ve language o express e theme of hope?

Quastion #7



Imagine you are participating in a group discussion about this poem and someone in your
group makes the claim that the poet is still hopeful for the future. Read the lines from the
poem in the chart below. Then drag a checkmark to the appropriate column to tell if the
lines support or do not support this claim. You should have ONE checkmark in each row.

But af avery qust
the desd leaves fall,
fund The day i dark and dreary,

My i Is cold, and dark
and dreary:

1% raines, and the wind
B nver waary;
My thowghts stil ciing to the
miuldering past,
But tha hopes of youth
tail thick in the blast,

Be stil, sad heart and
CeaLE repining
Bahind the clouds i
the sun s2ill shining

© 2019 Catspult Lisamming, LLC. ANl Rights Rt

Quastion &6
Use the poem to answer the following guestions. Be sure i answer both parts.

Part A

‘What iz thes main theme of Sis poem?
Rain is necessary for al living beings.

Youth have te most fun.
Gned is usually unbearable

Everyone must expsrience some sadness in their ide.

Part B
Read the following lines from the poem. Then select the TWO lines that best support the theme selected in Part A
Blust the hopes of youth fall thick in the blast,
Irfo each life: socme rain st fall,
Some days must be dark and dreary.
The vinz still clings ba the moldering wall,
It rains, and the wind is never wearny;

Quastion &9

imapine you have besn asked to wile an informational essay on the Shems of this poem. Which TWO choices bsiow would make the best
conduding senfences. for your essay?

After all, suffering and bad weather both cycle through everyone's life.

Finaly, Longfellow finished a series of poems desoribing e weather.

On the ofher hand, rain makes some people happy.

telareover, suffering and bad weather only happen to peaple who aren't preparned.

Uitimariety, the post made an inleresting connection between the weather and human emaotions.
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Quastion #10
Imagine you are sditing & repor you wiode aboul heakthy eafing. Read fhe following senfences from your rowgh deaft.

Mutrition studies reveal that a diet rch in frits and vegetables promotes good health, Likewise, many tesnagers do not eat a healtiy diet.

Thee word Slikewise” does not comeclly link the ideas. Yifich word or phrase from the opSions below should be used instead?
As u result

For example
Furthermore:
Hawever

& 3D Calspuit Liaming. LLC Al Righis Resarsed

PJuastion #11
Imagine you have writien the following sentence.

idier ing with the veterinarian, mry dog wil need medication.

iz you are ediiing you nolice that the senience above contains a dangling modifier. Which choice below shows the cormect way to write the
senience?

After spaaking with the veterinanan, medication will be needed by my dog.

After speaking with the weterinanian, | will need 1o give medication to mry dog.

After spaaking with the vetennanan, my dog will need medicasion given by me.

After spaaking with the vetennanan, medication will nesd io ke given o my dog by me.

GQuastion #12
Read the: following excerpt from an artide about influsnza.

Mo one wanks fo get sick, especially with a severs liness such as influenza. Influenza, more commaonly called the fiu, sickens many people every
year. [t is a seriows iliness that can lead io hospitalization. Everyone should know the: signs and symoioms of the flu. One sign that seis the flu
apart from other ilnesses is the sudden onset. Flu sufferers go from feeling fine 1o feeling like they have besn “hit by @ fneck® within a maser of
hours. The symploms come on quickly and in full force, nol gradually as some other ilinesses. The main symptoms of the flu ane fever, body
adhes, headache, and a cough. Sometimes the cough is acoompanied by congestion, bt it s usually not severe. i your main sympioms are
womiting or diarthea, then dio not have e fiu. ¥ you recognize the sympioms of the: §u, you should contact your doctor immediatety
and stay home 50 you don't i oiers.

‘Which choice beiow shows the BEST way o paraphrase this excerpt whie avoiding plagiarism?
One sign thad seis the Su apart from olher iinesses is the sudden onsst. Flu sufferers go from fesling fine o feeling like they hawve bss=n *hit
bry i trusck® within a matier of hours. The symptoms include fever, body aches, headaches, and a cough.

If you harse stomach symploms such as vomiting or diarhea, then you protably don't have the fiu. This means that you are free fo go io
school and socialize as normal.

of influenza, or She fiu, are fever and a cough sccompanied by both a headache and body aches. The symploms will come on
and severely.
It is impartant o recognine the sympioms of influenza. The main symptoms of e fu are fever, body aches, headache, and a cough.
Somelimes the cough is accompanied by congestion, but it is sy ot s=wens.

Usa ‘tha follewing Infermation for answering questisa{sl: 19, 14, 15, 18, 17, 18, 1%, 20, 21



88

Owils: Fact and Fiction

Throughout history and across many cultures, people have had different and contradiclory beliefs about owis. In
!hemyths'\d“ of the Greeks, owls were considered wise and helpful. Later they came to be

. They fve in abandoned trees, bams, or houses, and appear to prefer the
MbanL ﬂmrhgeeyes which seem o giow ominously, and ther eerie call fighlen many people

Evenlhm;ghm“nmymmmmry lhereumlymhmgmnﬂ.lrdabomm On the contrary,
thay are il to our er Owis have vision that is £0 1o 100 times better
than humans' vision in poor light condisions, and “steatth feathers® hmkﬂ These charactenstics make
owis exceptional hunters. They help a natural bal plant and animal ife by hunting rats and
mice, repiles, and insects. Without them, farmers’ fiekds would be overrun with these pests

There are more than 100 dfferent species of owls, ranging vastly in size

and shape. Most owls are brown or gray and they often are s¥reaked or

spotted. This coloring, called cameouflage, helps them to blend into ther

environment. One owl, the snowy owl, is almost pure while. Some of the

larpest owis may measure almost five feet from wingtip %o wingtip, while the
llest owis have the size of a small robin.

3=

Baby owis, often called “chicks,” stay with thesr fathers and mothers un$l they are almost fhree manths old.
Afier that time, they each find their own hunting Serritory and may stay there for the rest of their fves. Owds
may live 1o be almost 20 years old!

Today, at least in Europe and the United Stales, superstitions about owls are dying out. Once thought of as
the worst bird in the world, the owi has become one of the mos! popular.

© 2009 Edisonlesrning, Inc.

Quastion #13

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?

There are more than 100 different species of owls, ranging vastly in size and shape. Most owis are brown or gray and they
often are streaked or spotted. This coloring, called camoufiage, helps them to biend into their environment. One owd, the

snowy owl, is almost pure white. Some of the largest owés may measure almost five feet from wingtip to wingtip, while the
smallest owls have wingspans the size of a small robin.

Question #14

Select the that pe the BEST yof the o
While owls vary in size and color, their social patiems lend 1o reman consistent. Parents raise their chicks untd the age of three months; at
that time, the chicks find ther own hunting terriiory and may remain there for a lifetime.
Owis, at times considered both wise and scary, are essential %o our environment. The many species of owls help maintain batance in
rature, and are now considered one of the most popular types of birds.
The varous spedies of owis range in size from a wingspan of five feet to a wingspan of just a few inches. They also range in color from
brown and gray lo pure white.
Throughout history, owis have been considered wise and helpfid. They have also been considered mysterious and fnightening.

Question #15
Which set of words or ptvases below did the author use to reinforce the fact that some people and cultures viewed owls as scary creatures?

“eerie cal®, “ominously”
“extraordinary”, “essental®
“stealth feathers®, “hunters®
“supersiions”, “poputar®
© 2019 Cataput Leaming, LLC. AN Rights Ruserved



89

Quastion #1868
Use the passage o answer the following quesions. Be sure to answer both parts.
Part A
‘Which statement below BEST thes author's perspective reg g the: fopic of this passage?
The author bedieves that while owis are important c im both mythology and jon, they don't serve any ofher purpose.

The suthor fesks fiat while there are diffenng beliefs about owls, they an ess=nbal io mainksining a healfy erdronment.
The suthor bedisves that cwis are often used in foliktales and myths bo repressnt wisdam.
The author fesls fiat owis are mysterious and eerie crestures.

Part B

Salact TWO of the sentences from the passage thal best support your answer o Part A
Ewven though owis are in many ways extracedinary, there is really nothing unnatural about them.
There are mare than 100 diffierent speces of owls, ranging vastly in size and shape.
Owis may lve to be almost 20 years ald!
Wiithout them, fammers' fizlds would be overun with these pests.
They | in abandoned trees, bams, or houses, and appear fo prefer the dark 1o dayligiht.

Quastion #17

Imagine your ieacher has asked you {0 oreabe a mulimedia presentation on the iopic of this passage. Select the TW(O components that would
be beest in include in your preseniation in order io emphasize impodant points.

a Viern diagram comparning and conirasting baby owis and baby sagles

a videa dip of a farmer explaining how owls benedit his farm

a diagram showing the spedific purposes of an owl's eyes, ears, and feathers
a map of ancient Gresoe

a photograph of an abandaoned iree

Quastion #18
Read the: following excerpt from the passage.

Laler they came fo be considensd scary, mysterious creabsres. They live in abandoned trees, bams, or houses, and appear io preder the dark to
daylight. Their large eyes, which seem io glow pmingusly. and their eerie call fright=n many peogpla.
‘What does the wond “ominously® mean as it is used in this excerpt?

in @ Shreatening way

in @n inviting wary

in @ depressed way

in @ hopedul way

© 201D Calspuil Liaming, LLC. AN Rights Fasareed
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Quastion #19

Based on the information in the passage, you can conclude that owls play an important
role in their ecosystems. Read the following paragraph from the passage. Then click on
the TWO pieces of evidence that best support this conclusion.

Ewen though owls are in many ways exiracrdinary, there is really nothing unnatural about them. On the contrary, they ane
eagential to our environment. Owls have extremely sensitive hearing, vision that is 50 to 100 times betier than humans'

visdon in poor light conditions, and “stealth feathers® for ilent flight. These characteristics make owls exceptional hunters.
They help maintain a natural balance between plant and animal life by hunting rats and mice, reptiles, and insects. Withou

Quastion #20
Read this excerpt from an aride about owls wntben by & different author.

Mot only are owis beautiful birds, bt they are also beneficial to human populations. Owis help scare away musance birds. Since some birds f=ar

awis, peaple may a fake owl around buildings wherne they do not want ofher birds nesting. Furthesmore, farmers often encourage owls o
nest around H'-erlP:ﬁ:in order to help contral $he number of ats and mics that might destroy the orops. Despile the benefits that owls bring,
fheir habitat is shrinking due o people developing the land for other uses. It is essential bo prolect the habital of fhese important birds.

Which statement comectly identifies simiarities or differences between the excempt and the passage Owds: Fact and Fiction?

Both the passage and the excerpt ans writen using a compars and conirast ceganimasanal structurs.
The excerpt contains a firsthand acoownt of an experience with an owl, but the passage does not.
Both the passage and the excerpt ane written in an informaive tone.

The passage uses a persuasive tone whis the axcerpd does nol.

Quastion #21
Imagine you are doing research o lsam mose about how owis :?.m: thear prery. 'Which of the following choices would be the BEST phrase o
type into a search engine in order o get fhe most focused results

typical owd diet
twmnting skils of owis

ComEmon prey animals

owis daily food intake

Quastion #22
Imagine you are wiiting a report about long-term weather predictions. Ghoose the MOST reliable source for finding that information.

a daily nerwspaper
a science lextbook
an atlas

an almarac

Quastion #23
Sty thee dictionary eniry below.

inestiturtion (insft)-st=- t-shan) m 1. a lage iratian, such asa nullefcrhumlallm organization that has besn part of & community for
a long time L ani established law or cusiom (e insfiution of marriage) 4. a sooety founded far a social or religious purposs

Mow read the folloving sentence.
ifier a few days at your first job, you will learn tha the coffes break is an Amencan nstiution.
Wwhich dedinition of “instiution”® is used in this senienoe?

defimition 1

defimiticn 2

defimition 3

defirition 4

Quastion #24
Read the following senience.



© 201D Calspuil Liaming. LLC. AN Rights Rasarved

Quastion 825
Read the following semienoe.
The sullen teenager was being very childish when she nefused to eat dinner with her family.

Choose the word that has the same connotation as. the underdined word.
immetuns

emergetic
livety
foegesiul

© 2010 Calspull Luaming. LLC. AN Rights Fisar
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MO-ELALIt-Grade 8 Assessment - FEB

Usa tha foll I ion for i fanfa): 1,2 3,4, 5,6, 7, 8,9, 10,11

Benjamin Banneker: Scientist, Invenior, Author
Bl B i ﬁﬁﬁmmkmnmhnwuhﬂygpﬁ of his trme. Benjamin was born in 1731 fo parents descendsd
ﬁmemhupmhmmlheﬁtmdﬁqu peapks [king in Baltmore County, Margland. fnd unlike most other

fres African Americans, they owned a small tobacco fam.

Benjamin's gm'rdrrnﬂ'ﬂ'l:l.ld‘lthmtnrmd and he occasonally atiended dasses in a anesroom country
schoolhouse. But Berjamin was mostly selfeducated, devouring books about likerature, mathematics, and science.
At age 15, Benjamin took ower nunning the: family farm. To increase its productivity, herwu'ri:dlnlrrg:hm:plﬂ'n
consisting of canals and dams that brought waler 1o the fields, even in times of drougit. The: farm flourished, and in
his spare ime Benjamin continued reading and tinkering with mechanical objects.

Al age 22, Banneker was intigued by a fiend's pocket watch, $he first he'd seen. Banneker's friend gave him the
walch to take apart and examine. Dnz'rﬂl Banneker disassembled the watch and studied its workings. Banneker
returned the watch and then = mever having seen a dock = he created a working clock by carsing wood pieces io
creale its components. The clock was accurale ia the minute, and it had the dissinction of being the first dock iotally
made in fmenica. Barneker's clock greatly impressed mm:nﬂmﬂ'ﬂtﬂd Banneter's reputation
a% 3 dioclk expert. Banneker then started his own wabch and clock nepair business.

Banneker's [ively int=ligence and natural cham overcames many whites' prejudics against Afican Americans. fs 3 ; A

result, he developesd fiendships with while people who shared his interest in science and mathematios. One white  This weosiosi sosiesi of Banjamin
friend loaned Banmeker a ielescope and ssveral books about ‘Working alons, L the st the i page of
pasition af the moon, planets, indridusl stars, and constelagion Hmmdmtmmmglﬂ.hmmhm an aimanac Bl he weota bn 175
could be found in his yard, observing the consiellations as they moved across the hearvens. Using his advanced mathematical abiktes, he
predicted a solar eclipses on April 14, 1789, more acourately than other scientists of his day.

many. He iended beehives and wiote a scientific study about bees. He calculated the 17-year cycles of
locusts, an mmﬂﬂm.id dmurl'mn’ crops. He aught himssl how to play the fute and wiolin.

In 1741, Banneker agreed to halp a white friend, Andresy Elicott, survey a ten-square-mile section of land on which our nation’s capital

would MLTh:nm?:mimLP‘iemL‘Enhn.hﬂmmmnhm’?ulm.mmm.mum.:m:.-d

busidings. When politicans requested some changes o L'Enfant’s design, he erupted in a fit of temper, and President Geonge VWashinglon fired

IIn.L‘Enhnm_lum:ﬁﬂ\hin.mmmm‘:mHmm.hnmhnﬂubmmﬂem:ﬁmm.ml}n
confnued.

A ferw months later, Banneiosr returmsd h:huﬁrrnuvdh\uoflm He prepared tables showing the locafions of planets, stars, and
consteliations throughout the seasons. B ished his findings in his own almanac, which akso included and information akwout
medidnes, tides, and sdipses. Heuﬂlmprd'hl:l]mtnﬂmhﬁmm mwuﬂmmufnmshﬁummm
record as hanving claimed that slavery was an evil, yet he owned 200 slaves. fnd in Jeflerson’s Motes an the Stade of Wirginia, which had been
published in 1785, Jefierson stabed that blacks were less intelligent than whites. Banneker pointed out that the almanac was researched and
written by & black man. Banneker suggested that Jefferson reconsider his racist notions abowt the infencrity of blacks.

Jefferson was impressed with Banneker's almanac and wrote i Banneker, “MNobody wishes more Shan | do bo see swch proafs as you exhibit, that
mature has given 1o our black brethren, hlnnl:quhnlmd’ﬂr:-:ﬂﬂ':dmnfm and that the appearance of a want of them is owing
memedy to the degraded condiion of fheir existence.® Jefferson went an to beoome the thind president of the United Stales and signed a bill
outlawing slae trade in an attempd o siop its spread.

Banneker confinued fo produce almanacs and o k out against slavery, his accomplishments proof of what people of color could accomplish.
Banneker's final years were spent on his farm, and entertaining fiends and visitors. He nesver mamied and died peacefully in his sieep at
age T4. The day after his burial, his home caught fire and burned 1o the ground. The dicck be had invented perished in fhe blacs, never having
lost & single minube of Sme n mane than 50 years.

3070 Edfiiaariiag, e
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Juastion #1

Bazed an the passags you can infer that Benjamin Barneker's sucoess was a dirsct resull of his intense desine to know and understand things.
‘Which TWO sentences from She passage best support this infersnce

The farm flourished, and in his spare time Benjamin continued reading and tinkering with mechanical objects.
And unlike most other fee Afican Americans, they cened a small iobacca farme

Wirking alone, Banneker mapped the position of the moon, planets, individual stars, and constellations.

The dock he had invenled perished in the blaze, never haning lost a single minuie of time in more than 50 years.
At age 15, Benjamin took over nunning the family tarm.

Quastion #3
How does the information in the: passage about Banneker's interaction with Thomas Jefferson help the reader understand Banneker's lije?
It prosickss evidence of Banmeker and Jefferson’s shansd interest in sciencs and mathematics.

It sheows that Banneser's influence reached all the wary to top political individuals.
It emphasizes Banneker's writing skils.
It explains how slavery was legally abobshed.

Juastion &3
Use the passage o answer the following guest B sure i bath parts.
Part A

‘What iz the organizafional structure of this passage?
compare and confrast
-
problem and solution
chronoiogical sequence

2010 Catapash Lasrsing, LLC. A Fights Fuissansed

Part B
Sdmmﬂdufdmwmmlbﬂddmhﬂwﬂwmmlmdhmtmmm
The struchee helps the reader ur d why B ker was discrimi
The struchee provides e reader with an overvew of Banneker's |,
The struchure helps the reader visuakze how the intricale woodesn clock worked.
The struchwe aliows the reader io compare Banneker with other important men of his ime.
The struchee helps the reader understand §he evenis thai led o Banneker's sucosss in e

Quastion &4

Banneker returmed the walch and then = never having ssen a gock = he crealed a working diock by canving wood pieces io oreate its
SOMpONEnts.

‘fWhat is the meaning of the word “components® as itis used in e sentence?
parts of a larger whole
a stundy base on which o set a clock
mrasical chimes
minules and seconds

QJuastion &%
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Imagine you are listening to a speaker giving a presentation on the topic of this passage.
The speaker claims that Banneker was highly creative. Read the following excerpt from
the passage, then click on the ONE piece of evidence from the excerpt that best supports
this claim.
At spe 22, Banneker was infrigued by a friend’s pockst watch, the first he'd seen. Banneker's friend gave him the watch to
take apart and examine. Delighted, Banneker disassembled the watch and studied its workings. Banneker returned the
watch and then - never having seen a clock — he created a working clock by carving wood pieces to create its
components. The clock was accurate to the minute, and it had the distinction of baing the first clock totally made in

& 2010 Catapulk Lasrning, LLC. 20 Rights Resenad

QJuaston &8

Imasgine you ane ging a presemtation on be iopic of this passage and would ke fo add muibmedia components o darify information from the

passage and add inderest io your presemtation. Which TWO components lsted below would make the most s=nse o add fo your presentation?
@ enn dizsgram comparing and contrasting Banneksr and Thomas Jefferson

@ map showing the many places Banneker traveled

@ imeline showing impartant events in Banneker's e

a photograph of a ones=room schookhouse similar to the one Banneker attended
@ posier with drawings of Banneker's oreations

Quastion &7
Imagine you ane researching whether the imigation system designed by Banneker was widehy used. Yhich of the following choices would be the
BEST phrase to type into a search engine fo get the most foocused results?

reasons farmers irmgate ter land
imigating the home garden using canals
farm irmgation methods used in the 1700s
toals needed b imigale dry land

Quastion &8
Read the following sentences from the passage.

{1} He caloulated the 17-year oycles of loousts, an insect thal could destroy farmers’ crops. {2) He taught himszH how o play the flute and violin

Imagine you ane the author of this passage. You dedde 1o add a word fo the beginning of senience 2 o connect the houghts expressed in each
senience. Choose the word that BEST connects the sentences.

Conseguently,
fodmonalty,
Usually,
Orccasionaily,

& 2010 Catagsk Laarsing, LLC. A1 Flights Rissarsd
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Quastion #9

Imagine you are writing an argumentative essay in which you claim that Benjamin
Banneker was more intelligent and skilled than other men of his time even though he was
mostly self-educated. Read the following excerpt from the passage. Then click on the
phrase that you should quote in your essay to BEST support your claim.

Banneker's lively intelligence and natural charm overcame many whites' prejudice against African Americans. As a result,
e developed friendships with white people who shared his interest in science and mathematics. One white friend loaned
Banneker a telescope and several books about astronomy. Working alone, Banneker mapped the position of the maoon,

planets, individual stars, and constellations. People reported that on many nights, Banneker could be found in his yard,
observing the constellations as they moved across the heavens. Uising his advanced mathematical abilities. he predicted a

Quastion #10
Use the passage to answer the folowing guestions. Be sure 1o answer both parts.

Part A

‘Which of the following choices BEST states the main idea of the passage?
Benjamin Banneker was an inteligent and creative African American man who made mamy important contributions to society, sudh as
deweloping innovative imwentions and infuencing ofhers fo recognize the problems of discnmination and slavery.

Benjamin Banneker studied a friend's pocked waich and was $hen able to construct a working diock that was so accurate it hadn't lost a
single minute's time even at Banneker's death.

Benjamin Banneker was one of the few free black men of his day and be lsarned to read without hasing a formal sducasion, only
oecasiorally altsnding a one-room schoolhouse.

Benjamin Banneker was the most infuential man in America during the 1700s, and without him, discimination and slavery might not have:
besn addressed.

Part B

Ee\adhﬂ'-e foliowing sentences from the passage. Then sslect the TWAO that together best support te development of the main idea seecied in
art
Benjamin's grandmather tsught him io resd, and he occasonally atiended dasses in @ one-room country schoolhouss.

To increase s productisity, he imrenied an imigation system consisting of canals and dams that brought water to the fislds, even in times of

drought.
Oiree whiites friend loaned Banneker a telescope and several books aboul astronoemy.

Banneker supgesied that Jefierson reconsider his racist motions about $he inferionty of blacks.
However, his parents were among the five percent of free black people living in Baltimone County, Marytand.

2010 Catagah Laarning, LUC. Al Rigivs Fsensed
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Quastion #11
Imasgines you ane writing an ezsay and you want o use information from the: following excempt from the possage.

it age 22, Banneker was intigued by a friend’s pocket watch, the: first he'd seen. Banneker's friend him the waich (o take apart and
examine. Delighted, Banneker disassembled the walch and studed its workings. Banneker ‘the watch and then = never having seen a
dlock == e created a working diock by carving wood pieces io creade its components. The clock was acousrate o fhe minuie, and it had the
dissinction of being the first dock iotally made in America. Banneker's clock greally impressed community members and established Banneker's
repuiation as a dock expert. Bannesier then starbed his own watch and clock repair business.

‘Which choice below shows the BEST way io paraphrase this infarmation for your essay while awoiding plagiarism?
Benjamin Banneker onoe construcied a clodk mace of hand-cut wooden peces. The codk was accuraie 1o She minule, -'idﬂ.lndlhu
distinction of being the firsi clodk totally made in Amernica. Banneker's clock greadly i o and
Banneker's reputation as a clock expert.
anekum!u:iedlmhﬂmbumgdblﬁiﬂd Barneker returned the watch and then - never hawing ssen a diock - he created
Ihuﬁ 'gud: mrg'lmud pieces fo creale its components. The dock was accurale ta the minube, and # had the distinction of being
st i America.

Benjamin Banneker took apart a waich belonging to a friend, studied it and then reassemibled it. From this experence alones he was able 1o
busid @ dock that worked precissly. The dock was vwery acourate and helped Banneker star his own wailch and clock repair business.

Banneker was much smarier and more creative than ofher imeeniors. He was able fo bulld an acourale dock affer studying one pociet
waich. Because of this, he deserves more atiension than he has gotien in the past.

Juastion #12
Imasgires you have written a parmgraph abowt a time you went shapping with a fiend. Read the rough deaft of your paragraph below.

Mty fiend, Mirette, had besn saving for months to buy her own prom dress. 'We wene both exciled when we heard $hat a local dress shop was
hnrl'ng:hugnunl-u m&mrdlyngimﬂzlndlmmlu::m-dfuundl long line of waiting customers frantic o ged a good deal on the
dress of their dreams. Miretie wailed patieny for ber tum, but patience was not shown by some of the other customers.

One of the seniences in your rough draft contains an emor. Sslect the answer choice below that shows the proper way bo revise the inoormect
sanlence.

Moty friend, Minstie, she had been saving for months o buy her own prom dress.

W were both: ewd ted whsn we bath heard that a local dress shop was: having a huge sals.

On Saturdary, Miretie and |, we went to the sicee and found a long line of waiting custome s frantic o get a good deal on the dress of their
dreams,

Iefirette waited pasently for her turn, but some of She ofher ousiome s did not show patience.
2010 Catsgaik Laarfang, LLC. A0 Rl Flickissnd



QJuuation #13
Imagine you have written a narative about your pet. s you are ediling you notios an emor in punciuation. Which choice below shows e comed
vy bo write the senbence?

Miany famiies choose (o have a cat or dog in their home, howeser, we have a pol-belied pig.

Many famniies choose o have a cat or dog in their home; howeser, we have a pal-belied pig.

Many famiies choose io have a cat or dog in their home==however, we have a pot-bellisd pig.

Mlany famiies choose to have a cat or dog in their home: howeser, we have a pol-belied pig.

Quastion #14
Imagine you ane wiiting a namative essay about a frightening eaperience. Read the following excenpt from pour rough draft.

A my friends and | lef the schoal building, we had no due that we were about io be part of a frightening event. As we wene about to step off the
owrb into the usually quist streed in front of the building, we heard a lowud noise coming from far away. Befoee we knesw it 3 car droee ight past
us We all jumped back and gasped at the close call we had just encouniered.

Which choioe below shows: the BEST way 1o reviss the ur = |o include prect guage, without changing the meaning of the
sayierne

# car deowe right past us before we even knew what happened.

e marw he bright red car with gleaming metallic whesls and a thick black racing strips on our stresq.

Bedors we knew what happened, a black car sped past us so dose it almost hit us.

Bedone we lnew i, a red car deove quidsly parst us.

Usa tha foll I ion for i jan(al: 15, 16, 17, 18, 19, 20

On the Orphan Train
From 1834 ta 1929, Mﬂfmmmmm&ﬂmmawmmmm in find adopdive
famies for the chvidran, puf abouf 200,000 ciwidren on “orphan frains® bound for distant rural ansas. Af each trav sfop, g aff the frain so

peopie could adopf tham. Those nof chosen gaf back an the frain and rode ta fre nexf sfop.

| stare out the train window at vas? green hills and a cloudiess. blus sky. Four days presiously, | had never been outside of New Yark City ar se=n
open land. My fve-year-old sister, Maddie, and | had been arphans living on Sie street until police relocaled us 1o an orphanage. There we
received achual baths, hot food, and dean dathing. Then the cophanage lady put us on the n train,” promising Shat it was our destny to

harve befier lives somewhere else.

On fhe seat next to me, Maddie squirmed and anxiously asked, “Charlie, will She ned fown be different? Her frightened, whispery woics barety
rose above the frain's clacking wheels.

| looied down at Maddie's pale, thin face and confidently neplied, “Ve'll just look and act like normal kids, and eveniually someone will choose
="

Acholly, | doubled that anyome would fancy us. Thus far, people adopted omphans who were sither robust boys, big and strang enough o work
long howrs doing farm labor, or charming iobs. Af 14, | was thin and gangly. Madde was sickly and so Srmd that she was speechiess. around
strangers. Only one person had taken an interest in efher of us, and Sat was teo siops back: An hed man whao dled like g and
wanted i examine kMaddis’s teeth, so he tried to pry open her mouth with his. filthy hands. in an utncommon act of defiance, the usualy ient
Miaddie bt down on his finger.

The: wrain whesls clacked an, She calm shatiered by Roscoe’s rough vaios bellowing "Hey, Charkie™ from the other end of the rain car. | pretended
et 1o hear him. Roscos was a msmhrﬁd.lhmlmmnpmdd.lndlm nage He'd paw h-:nim‘n’rrﬂg:f
possessions and steal whalever he wanted, and anyone prolesting his @ctions would ged pu |nm=bnnﬁmmemmnﬁtlt
meexd stop because a farmer thene had preamanged fo adopt him.

The train whistie blew, and the whesls screeched 10 @ stop. | hustied Maddie outside: =0 we could be at the front of the train platfiorm. | pasted a
smile on my face and pralectively b mudu:rrbhgl.hddledumlnmt Mdults assemiblsd around ws and poinied at us 2= i we wens jungle
animals in the Brong Zioo. & woman rudged her hushand and pointed io a red-faced man at the rear of the crowd. "Thers's Gus, here o adopt
anather bay. He worked that last boy like & mule untll be finally @n off®

Gus showed his way toward the: platform and shouted, *Anyone named 'Rosoces”’ bere? Rosose musced me aside, giving me a seff-satisfied
smirk as he passed to join the: man who would adopt him.

Im the: half howr that follswed, many orphans. found homes, but no one took much intenest in Maddie and me. We were about 1o get back on the
train when an cider couple approached us. The siender man wore a dean while shit and dark trousers. The pretty, rosy-chessked woman with
him sported a nufied pink dress, ironed to orisp perfection

Ima pentie voics, te man politely enquired, “What's your neme, young man™

| fiound out that $he couple’s names wens Daniel and Mary Thomson, and they owned the langest store in fown. Mary claimed they had always
wanted children but were never blesssd with any. Maddie gave them a mre dimpled smile and proposed, “You could adopt ws!™

F-hr:.rum:.l'bddmhl.hddm‘s level and nobed, *Now that you menttion it, 've atways wanted 2 sweed litSe girl just ke you, and a
handsome boy like your beother.® lndwlhl}uhlhﬂduu!dldumﬂdedfrwnhphlfnm:nﬂ:tdhdm arm in amm, our new parents.
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Quastion 815
Read the following excempl from Lhe passage.

“There's Gus, bere lo adopl another boy. He worked that last boy like a mule unlil he frally ran off.®

Whal daes the author mean when he says, “warked thal st boy ke a mula"? Selecl the TWO bes) answers.
Gus made the boy work very hard.
Gus made the boy work while riding a mule.
Gus was nol happy thal the boy aveided work.
Gus made the boy work for a long lime.
Gus made the boy feed the mules,

& 3% Colapull Leaming, LLC All Righis Rsensd
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Quastion 216
Use the passage io answer the following questions. Be sure bo answer both paris.
Part A
Why do authars use imagery in their writing?
Lo add rhythem and meter So the lexl sounds betler when read aloud
lo make reference o a figure, place, or event outside of the bexl
lo creale visual representalions thal appeal bo our physical senses
1o giwe human qualities to a thing, an dea, or an animal

Part B

Read the following excerpt from the passage. Then click on TWO sentences or phrases
that best demonstrate the author's use of imagery.

In the half hour that followed, many orphans found homes, but no one took much interest in Maddie and me. We were
about to get back on the train when an older couple approached us. The slendar man wore a clean white shirt and dark
trousers. The pratty, rosy-cheeked woman with him sported a ruffled pink dress, ironed to crisp perfection.

In & gentle voice, the man politely enguired, "What's your name, young man?

& HHS Calapul Leaming, LLC All Righis Resensaed

Quastion §17
How does the author's use of sequential lext structure add Lo the meaning of the passage?
The struchire halps the author provide vivid detals of he seting.

The siruchire halps the author kesp impartant details hidden unlil the end af e slory.
The struchire helps the reader compare and confrast aphban e with Tamily life.
The struchure helps the reader understand thal inding a new family can be a long process.

Quastion 18

Based on the passage, the reader can infer that some people viewed the orphans they
adopted only as servants. Read the excerpt from the passage below and click on ONE
piece of evidence that most clearly supports this inference.

The train whistle blew, and the wheels screeched o a stop. | hustled Maddie outside s0 we could be at the front of the
train platform. | pasted a smile on my face and protectively hugged trembling Maddie close to me. Adults assembled

around us and pointed at us as if we were jungle animals in the Bronx Zoo. A woman nudged her husband and pointed to

a red-faced man at the rear of the crowd. "There's Gus, here to adopt another boy. He worked that last boy like a mule

Guastion 219

Imagine you and your classmales are analyzing this passage during a discussson. Read the Tollowing ideas that were brought up during the
discussion and select the one thal is BEST supporied by the passage.

Charlie and Maddie must have been rebeved o be adopbed by a nice Family.
Orphans should have been able lo stay in the dly in which they wene born.
Orphanage bullies should be punished so they stop hurting the younger children.
Train rides seam e a relaxdng and scenic way (o gel bo a destinalion.

Quasticn 820

Imagine you are conducting research aboul the crphan brain. Which chaice below would be the most reliable source for finding relevant
information?

a collection af poems aboul life as an orphan in the late 1800s

99



100

an online encyclpeda enlry about the Rstory of rans
a current map of orphanages located in e Uniled Siates
a reseanch arficle documenting the challenges faced by orphans in the lale 1800s

2 20MS Cotapult Logiming, LLC Al Righls Risansd

Quastion 831
Imagine you are wriling an informalive essay aboul feeding wild binds in the winler. You want 1o presen the idea that you should pul out birdsesd
far mulliple species of birds. Which TWO pieces of evidence below should you include in your essay lo best support your idea?

The bright red cardinals have besn known o consume a lange amounl of birdsesd, =0 it is crucial bo put oul snough.

By altracting mary different types of birds, you will enjoy a calorful show around your bird Teeder every day.

Since feeding wild birds increases their population, il i impartant to supply different types of birdssed 1o support all the wild birds in your
area.
It & necessany io maintain a dean supply of birdssed thal is dry and free from mold, along with a fresh dean waler source.

When purchasing bird feeders and a birdbath, make sure to buy qualily products thal will kst through all types of weather.

Quastion 8332

Read the following senlences.

| 'was leaving my room kale one night for & quick snack when | heard an unusual noise in the ballsay. My feet were frazen in place as | istened
carefully to figure oul whal it was.

How does the use of the phrass "frafen in place™ add meaning o the senlences 7

It tedls the reader thal the bemperalure in the haltsay is much colder than in the bedroom.
It tedls the reader that the author is krying o find a snack quickdy.

It tells the reader thal the noises are coming from the reszer.

It tedls the reader thal the suther doesn'l wanl lo move because be s afraid.

Huastion 83%
ine are co [ rnine Esume. SOUrCEs mos
ine you nd arch o delermine how to wrilte your first Select the TWO befow that would be the L
credible.

a zacial media post written by your friend about how his great resume helped him get hirsd immedialsly

an advertisament for a company thal professional-looking resumes




a chapler fram a e skills baok tilled "The Thres Mos! Impatant Elements of a Resume®
a pamphiet from the local employment office tithed “Crealing an Effective Resume”

0 HNS Calapul Leaming, LLC All Rights Rosansaed

Quustion 224

Study the dictionary snbry below.

turl:bﬁr}v.tmmab.calulezmmahzﬁ:dmd ess by being urinl

ling n. 3. the hollow parl inside a lube, especially a gun barrel 4.
person whoss [alk or behavior is dull

Mow read the fallowing senlence.
The fruil fly uses sharp mouthparts to bore into the =kin of the fruil so il can corsume the juices inside.
Which definilion of the word "bore” is used abowe?

definition 1

definilion 2

definilion 3

definilion 4

Question #38

Use the passage o e fidl
Part A

ing questions. Be sure b both parls.

Read the following paragraph. Then click on the sentence that contains personification.

The crisp air smelled of fresh evergreen mixed with hints of toasted marshmallows. The sky was so clear we could see the
stars winking down at us as we devoured toasted marshmallows and greedily licked our fingers. | felt cozy wrappedin a

flannel blanket sitting beside the warm fire. | was thoroughly enjoying the first night of my first camping trip and hoped it
was only the beginning of many more camping adventures to come.
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Part B
Which senlence below BEST explains the personification in Parl A7
The aulhar is enjoying the fragrant smells in the air.
The twinkling light of the stars makeas them appear 1o be winking.
The authar wanled o express how warm and cazy il was al the campsite.
The marshmallows nol only tasle good, bul they also smell delicious.

2 201 S Colagiilt Lisgimineg, LU Al Rights Risansd
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MO-Mathematics-Grade § Assessment - FEB
Questin 81
Find the quotient.
18)396
OOE®®

() o])
BEREYe

=)

© B9 Caleput Lisming, LLC. A1 Flights Rasarved

Questicn #2

Multiply.

AT =x84=0

| |
OOCOE
[1)(2])(3]
[4)(5])(6]
[7)(8])(]

o)L

Question 83
Complete the expression below to create an expression equal to 72 + 45
(8 +5)

© B9 Catepuit Lisaming, LLC. A8 Flights Rasarnved
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Questson 84

The support for a bridge has its base 83 feet below the surface of a river and its highest
point 214 feet above the river's surface.

If an engineer uses the numeral 214 to represent the elevation of the bridge support's
highast point with respect to the river's surface, what numeral should the engineer use to

represent the elevation of the bridge support's base with respect to the river's surface?

Plot the points for the values -6, 4, and -3 on the number line balow.

£ 20 Catipul Lisasrieeg, LLC. AN Rights Pisssrvied



Quasticn #8
Poppy would like to buy a new keyboard that costs $157. She has saved $93 from her
part-time job, and $21 from babysitting her cousin last week.

Write an inequality which shows how much Poppy still needs to save in order to buy the
keyboard.

x=%

Quuestice &7
Select e valus)s) below with an absolule value of 2.
-4
2
4
2

[

2040 it Lisaiming, LLC. A0 Flights Risavad

Qumstson #8

James is the fire chief. He is planning the
emergency route to the hospital from the
local middle school on the coordinate 1
plane. He uses the axes to represent north
(M), south (5), east (E), and west (W). Each
unit on the graph represents one block.

=TF=

=

James places an orange dot to represent
the middle school at (-2, -5). The hospital is 1 T 1
8 blocks north and 7 blocks east of the W h BT cmwoa by or i habenrnwe|t
school. Drag and drop the purple dot to the LU
location that James should place the
hospital.

=t ol el al el a el ol

I T T T 1

PR TR T T N T Y T 1
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Quention #9
Complete the sentence by dragging the words below.

5 N7
e A

=l

8x_
> =12

In the given equation 8 is a

[ lend12isal |

product variable sum
base coefficient difference
quotient
Question #10

Drag the net(s) of a cube into the box labeled "Nets of a Cube.”

—
5 N7 '“I

oA L

' S —————— ,‘
| Nets of a Cube |
| |
| |
| |
| |
| |
| |
5 S SNY SED N W WD WS WU WY NP YNy T _-_‘_

Quustion #11

Jack measured the of each pencil in his desk. He created a dot plot %o show his data, but unforturately, he forgot %o label the units. Which

units would best d the data in Jack's dot piot?
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L
Mumber of e @
Peneils e o
] ] L [
| | | | | I
| | | | | |
i 2 3 4 5 &
Length of Pencil
yarnds
feet
inches
meters
Quaxtion 812
g, 32
When Carly makes chilishe uses 8cansof | 4,9 "~ -7~ -~~~ [
beans for every 2 batches of chili. Drag the SIS SRR R
ratios that correctly represent this 4:1 !
relationship into the box on the right. 14 :
1 1
4tol | :
1tod | :
1 1
i [ ] 1
1 1 i
] I
] ]
] I

Quastion #1173
Mikayla is reading her science textbook for school. She reads 16 pages every 12 minutes.
At this rate, how many minutes will it take Mikayla to read 128 pages?

It will take Mikayla minutes to read 128 pages at this rate.
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Ryan's window is 3 meters wide. How many inches wide is Ryan's window? Use a ratio to
find the solution. (Use 39.37 inches = 1 meter)

|

OO
[1)(2)(3]
[4)(5)(6)
[7)e)9)
(o)L

Quexticn #15

Simplify the expression.

30— 4% =2

0,
0
@

©O®

Ly

L,

EEE)
)]
[e)@«)
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Question #18

Click on the expressions below that are equivalent to 6m.

4m+2
m+m+m+m+m+m
2mx4m 2(3m)

2m+4m

O 2% Calapult Laarming, LUT. A1 Flights Resaned

Quuxticn #17
Select the numbers below that make the ineguality 5 > Jx froe.

I
n n n n
ey

Questicn # 18
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Seth enjoys hiking to the observation point at the top of Mt. Blue. The hike is 19 miles
long. To calculate the number of times he hiked to the observation point, Seth used the
equation 19h = 627, where h represents the number of hikes he completed to the
observation point. If Seth hiked a total of 627 miles to the observation point last year, how
many times did Seth hike to the observation point?

T '\..

FT T
St lend L)l 1D

220
[7E)E)
)]

03NS Catlapull Lisiming, LLC. A Fights Risaived

Guasticn 819

George is saving money to buy a new video game. He has $43 and earns an additional $5
every week for completing his chores. Drag and drop the values to create an equation to
represent the total amount of money, f, he has after w weeks.

= e

M

w+ -

43 t 5

Questscn # 30
What is the volume, in cubic units, of the rectangular prism below? Express the answer as
a mixed number in lowest terms.
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Question #21

The graph below shows the number of people who attended yoga classes at the local gym
each day over the course of a week.

Number of People
@ 4

3

Thureday
Day of the Week

What is the mean number of people who went to yoga each day?



What is the mean number of people who went to yoga each day?

I

®
®

®
®

®

=)= )
L)) )
(o) )
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Joe is a dentist. He recorded the
number of cavities that his patients had
before the age of 10 in the tally chart
below. Create a dot plot to represent the
data by dragging the dots to the chart.
Number
of Cavities Taly o 1 2 3 4 5 7
Zero it o t
One M
Tuo Il .
Three
Four i
Five !
Quustscn #I3

Ed baked cookies for his school's bake sale. The list shows the numbser of cookies that were in each batch hat Ed baked.
11, 10, 24, 8, 20, 24, 30,12, 23

Wiich box-and-whisker plot corectly displays the information?
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Quuxtion 824

© 39 Calupult Laaming, LLC. A1 Flights Fisaned

Julie read 70 pages. This was 40% of the pages in a book. How many pages are in the
book?

OOBOE
(23]

[2)(5])(6]
[7)(8]e]
)]

Quastion #25

Besooa mimes her own perfume. In a typical baidh, she usss .3 ounces mare lrvender oil fhan rose ail and (.2 ounces more rose il than

sandatwood oil.
Part A

‘“eronic knows Becca used 1.1 ounces of rose oil when making a baich of perfume:.

To fined how musch lavender oil she used, WYennica wiole the following squation, with x representing the ounces of lvender oil Becca used, and

sotved it 2 shown.

T+ 03 =11
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-03 -03
r = 08

\hich evaluation of Yeronica's work is tnee?

‘eronica sed up her equation comecty and soived it comecly. Beoca wsed 0.8 ounces of lrvender oil.
‘eronica sed up her equation comectly but made an error when solving. Becca used 1.4 cunces of lavender oil,

Veronica should have solved x - 0.3 = 1.1, Bacca ussd 08 gunces of lavender oil.
Weronica should have solved o - 0.3 = 1.1, Baoca used 1.4 ounces of lavender cil.
FPart B
Enter the numerals needed to rewrite 0.3 and 0.2 as fractions in lowest terms.
03is 1 cand 0.2 is !
Part C

Becca also likes to add vanilla and lemon oil to her perfume. She adds 3 drops of vanilla
for each drop of lemon oil, and 2 drops of lemon oil for each cup of perffume she makes.

Complete the statements to make them true.
An equation for the number of drops of vanilla, v, that Becca adds to her perffume, in terms of the

number of cups, ¢, she makes is v= ¢. The independent variable in this situation is
and the dependent variable is

NS Calapull Leaming, LLC. A1 Fights Risaned
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MO-Mathematics-Grade 7 Assessment - FEB

Queation #1

What is the shape of the cross.section formed when the rectangular pnsm pictured below is cut by a plane passing $rough the two red edges,
ABand CO?
C
A
]
L
o o D
-
-
Rt
B
a tfrapezowd
a rectangle
a triangle
a hexagon
Question #2

What is the value of the expression below? If entering the value as a fraction or mixed
number, give the answer in lowest terms.

s () - ()

| |
OOOQO

l
HEEE

DD D00

Question #3




What is the value of the expression?

(_%} (-0.5)
| |
OEOEEE

-
e WEEJE
o) 00U

Question 84

What is the quobent?

M7 +34=0

2,185

2168
21.55
2158

‘Quusticn #5

Drag the correct values to complete the equation.

24 9 20 -1
-3 15

Quustscn 86
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Simpliy.

+——l—'l
173

E)EJ CO®

860
E] DOOO

‘Gumnticn &7
w

J-udbdinu::'ul rational number. Bethany says it is not rational.

Who is comect and wiy?

mw
.hm:l'umbﬂmiium

o
Jared is correct becauss 4 is not an integer.
w

Bethany is cormact becauss | cannot be revmifian 3 the quatient of tea integers.
w

Mhmm;mhmnlmw.

Questicn #5

Simplify the expression.

2 4+ DTSRG+ 20) — 0.9 = 3

0)

S

@
®

®

=)
(Jela))
[Jo)]

|
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Hector paid $12 for 6 pastries. He wants to create an equation in the form « - Uy, to
represent the total cost, c, to buy p pastries.

What number should Hector put in the square to complete his equation?

| |
COGOE
(1)(2)(3)
(4)(5)(6)
(7)(8)(¢]

[0))

Questicn #10

The table below shows the costs of different quantities of hot dogs at a stadium.
Number of | Total Coss
Hot Dogs | (Dollars)

] [E]i]
4 [FE]
[ X

The total cost is directly proportional to the number of hot dogs bought. What is the
constant of proportionality ?

—
I(' ".II." l: Vi .Iz
LN L L N

23]
4)(5)(6)
NEE)
00

Qumston #11
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Jordan burned 96 calories walking on a treadmill for B minutes. He knows the total
number of calories burned jogging on a treadmill is proportional to the number of minutes
spent walking and wants to create an equation that can be used to predict the number of
calories he will burn for any amount of time spent walking on the treadmill.

Drag the correct values to create an equation which will accurately represent the total

number of calories, c, Jordan should expect to burn if he walks on the treadmill for m
minutes.

.cx;Em+:

% 8 1 O

88 12

Question 812

A plane flew 732 miles in ! ; hours. If the plane continued to fly at the same rate, how many
miles did it fly in 4 hours?

f _"-I_-'_"'.I"'_"II T W
LN WL "._.'Ix__.al

Question #13
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Mrs. Kimpton had the students in her crafts class sew pillows. She inspected each pillow
to make sure it was satisfactory before accepting it as complete.

After the first inspection, she accepted 26% of the pillows as complete, and asked the rest
of the students to make corrections. On her next inspection, she accepted 75% of those
that remained.

If there are 32 students in the class, how many pillows has Mrs. Kimpton accepted after
two inspections?

TN
L= \_.J'C_,

& 200 Calopull Lasming, LLC All Rights Risersd

At roler nnik, cusfomers can rent a set of tradiional roller Sotes for $5 88 or 2 s=4 of inline skates for §7.38. The rink adds a cleaning fee squal
ta 12% of the tolal cost of a rental. Which expressions represent #he botal amount a famity will have to pay io rent § sets of tradifional skates and r
seis of nine skates? Select all that apply.

112 (585 + T.35r)

5.5 + T.35 + [L12 r)

o i
4 v+ 012585 + 73060
3850 = 7.35r + 0.12( 5,851 4 7.35r)
(585 + 7.35 + 0.12)[t + 1)

SESLL2 + T35 12
Questscn #1%
Heather is playing a video game, and she needs to earn at least 1,200 points to advance to
the next level.

She has already earned 720 points, and she will earn 16 points for each key she finds in
the game.

Set up and solve the inequality that represents this situation.
Let k represent the number of keys Heather finds in the video game.
The inequality that represents this situation is select » > select

The solution is k > , which means that Heather must find at least keys to advance
to the next level in the video game.
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Questicn #18

Wadia played a game with a six-sided cube numbered 1 through 6 as shown below.

If Wadia rolled the number cube 450 times, approximately how many times can she expect
torolla5oraé?

f_‘\. f_"'hl g, W i W |
WA I:_;"k_,-' ':_J

Questson # 17

1 1
Gwen works at a pizzeria. She can make z of a pizza in 24 of an hour. If she continues to
work at the same rate, how many pizzas can Gwen make in an hour?

o W Y oY i W e
COEEE
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Question #18

Bﬂnﬁbrﬂﬂhﬂﬂnhtﬁsmm.Mmldmmruﬁsﬂmnmmhﬂmu-olwmmhd
$250. Which equation can be used io mode the fotal cost, ¢, of furniture rental for m months?

c =250 - 120m
© =120 + 280m
c=120m + 280
m=280-¢

© 2019 Catspult Learning, LLC. Al Fights Reserved

Queation #19
Aessandra is having a dinner party. She calcuiates that each meal will cost $13.00 a person. She has an $85 for her party. Which
inequality represents the number of people, p, Alessandra can invile to her dinner party without going over her 00 budget?

13p > 85

13p < 85

13p <85

13p > 85

Queation #20

What is the value of x in this figure?

NN

\ohZAonENE)
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The value of Matt's comic book collection has increased in value by 5% since last year. If
the value of his collection was ¢ dollars last year, what number should Matt multiply by ¢
to find the value of his collection now?

OEeE

Quustsom #I2

On Saturday B40 people attended an Outdoor Sports Expo. Frank surveyed 40 of the aSiendess io learn Sheir favorile sport. The nesults of his
survey are shown in the table below.

Sport

Based on his data, which conclusioni s} below can Frank make about all of $he attendess at the Outdoor Sports Expo?
about 231 people ke swimming e besi

about 0 people like cyding the best

about § people like sking the besi

twice 2= many peaple lios unning the best compared fo sking

moee than half of te attendees like ither ssimming or running e best

& 2010 Calipull Laaming, LLC. Al Fights Rl

Quustion 823

1 1
Wifhen Mason goes to the gym, he spends 2 of an hour lifSng weights and 3 of an hour on the treadmill.

Witich ane pomect descoriptions of e relationship of time Mason spends §fSing weights and on te treadmill. Select all that apply.
@

Mason spends 3 of an hour on the: treadmill per howr spent kfting weights.
@

Mamon spends 3 of an hour lifting weights. per hour spent an the treadrmll.
Kl

Mamon spends 2 howrs on the tresdmill per hour spend lifing weighis.
3

Mascn spends T hours litting wesights par hour spent on the readmil
1

Mason spends G of an hour on the: treasdmill per hour spent kfting weights.
1

Mascn spends G of an howr lifting weights per hour spent an e tresdmll.

Quusticn 824



Peter wants to buy a flower arrangement from the florist where he works. He has a
coupon for 5% off the regular price of the arrangement. Because he works in the store,
Peter will get an employee discount of 15% off the price after the coupon is applied.

To figure out how much he will pay for a flower arrangment that normally costs $40, Peter
finds 20% of 40 and subtracts that from $40.

Complete the sentences to make them true.

The amount Peter's calculations say he will pay for the flower arrangement is select - . He will

Quusticn #25
Use the numiber cube and the bag of marbles below to answer all thres parts of the: guestion.

v &

The numiber cube is labeled 1.8, and the bag contains 4 blue marbles, 4 green marbles, and 2 orange markbies.
Part A

If the cube is rolled and a marble is drawn from the bag at random, what is the probability
the cube will land on an even number and a green marble will be drawn? Express the
answaer as a decimal.

The probability of the cube landing on an even number and a green marble being drawn is

Part B

A sbudent wants fo idendfy all of the: diffsrent combinations that thery can get when rolling the number cube and draswing a marbie at random.
\Which methodis} can they use?

There is no way io determine all of e possible combinations.

Create a taible of all of e possible culcomes.

Roll the: numiber cube and deaw a marble ten bmes and list the outcomes.
Constnact a tree diagram 1o find all of the possible outcomes.

Create an organized kst of all of the possible oubcomes.

Part C

Elijah has & different pairs of pants, 4 blue shirts, 4 green shirts, and 2 orange shirts in his
closet. He assigned each number on the number cube to a pair of pants and each marble
in the bag to a shirt of the corresponding color. If Elijah is wearing an orange shirt, what is
the probability of Elijah rolling the cube and drawing a marble from the bag, resulting in
the pant and shirt combination he is wearing at that moment? Express the answer as a
decimal rounded to the nearest thousandth.

The probability of Elijah getting the same results as the pants and crange shirt he is wearing is

0 2000 Calaeull Laaming LLC All Rights Rkl

124



MO-Mathemaltics-Grade 8 Assessment - FEB
Guaskion #1

Compare the irrational numbers below by dragging the correct symbol in the box

vii
> 2

Quustion #2

Evaluate the cube root below and drag the correct answer in the box.

V125 =
34567

Guastion &3

Jeremy is comparing the distances traveled by two satellites since their launch. He
estimates the Orion satellite has traveled «

« 117 kilometers. Jeremy estimates the Zeus
satellite has traveled 7 - 10" kilometers.

Complete the sentence to make it true.

According to Jeremy's estimates, the select ~ satellite has traveled select
select ~ satellite.

times as far as the

125
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Quastion #3

Vince evaluated (27. Marta evaluated .il. Amber took Vince's and Marta's answers and
added them together.

What was Amber's sum?

r"/‘\f'ﬁf_w/-\
LN WL U

aae
[4)5)(6]

(7f8e)
o) UL

Quaestion #5

Simplify the expression below and drag the correct answer into the box.

R
e

3°X33=
135249 ¢ 3

2D Calspull Liaming. LLC. ANl Rights Resareed



Quustion &8

Simplify. Express the answer in scientific notation.

(L104 x 1071 = (4.6 x 1072)

| |
OO

0
®

BRE

HEEE
OO0

o ~=)-)
)l G

& 3D Calspuli Laaming, LLC. All Righis Rasaned

Quastion &7
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Amy planted a plant seed for her science i
project, and then measured the growth of "1
her plant over a three week period. By the

end of the first week her plant was 5 sl

centimeters tall. At the end of the second
week her plant had grown an additional two
centimeters. Finally, by the end of the third
week her plant had grown an additional 3
centimeters.

Plant Hesght {centimeters)

Draw a graph to model the situation,

provided Amy's plant grew at the same rate 1
throughout each week. Note: The graph .
should be drawn in 3 sections, one for each L S - T R
week that Amy measured her plant. T

& 3D Calspuit Liaming. LLC Al Righis Resarsed

Question #9
In the diagram below, ;.(C5 A was redected across the x-axis and ransiated 2 units down. The resulting image is M(GFE.

¥

UL L L L)

How does £ CHA compare 4o/ GFE?
LCBA s larger than L GFE.

£CBA is congruent to £ GFE.
ZCBA is smaller than £ GFE.
There is not encugh information o determine a relationship beteeen < CBA and < GFE.

Quastion #10
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‘Which two transformations of rectangle ABCD result in the image AB'CD?

¢
Te
T
T=
T
&
. ] o ¢
T
+ A ]
T
PR EEEERERROREBREEEERRE] ¥
gl
+:
=1 1
+. @ o
+.
T
+.
+
Tw B
Tie

a reflection over the x-axis and a roation of $0° about the origin dockwise

a rotation of 90° about the origin clodowise and a translation 1 unit down

a rotation of 90° clockwise about the origin and a translation 1 unit up

a fransiation 1 unit righd and a 180° counderclockwise rotafion aboul tee ongin

& 2010 Calspull Laaming, LLC. Al Rights Resarsd

Quastion #11

The winner of the hot dog eating contest ate 4 hotdogs every minute. Create a graph that
shows the relationship between time and the number of hot dogs the winner ate if she
continued to eat the hot dogs at the same rate.

Tatal Number of Hot Dogs
=

Tirme [minubes)

Quastion #12



Complete the equation for the graph below.

nnnnnnnnnnnn

|||||||||

The equation is y = select ~ x + select ~ .

Quastion #13

Solve the equation below for x.

%{3}{ +9) =60

COOEE

[1)2)(3]
[5)(6]
a8
L)

[o)~)=)

© 2D Calspult Liaming. LLC. AN Rights, Risarnad
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Quastion #§14

Solve the following system of equations algebraically.

3x+2y =25
y=15-2x

x= and y =
Quastion #15

Thee local infemet companry changes $28 per howr during the day and $8.50 per hour at night. E sther paid $852 for 28 hours of use. The system
af egualions that represents this scenarno is shown below, where d is the number of daytime hours and m is the numiber of nighftime hours. How
many daytime hours and nightlime hours was Esther charged for?

28d + 9.560n = 532

d+n=25
21 daytime: hours and 4 nighfime hours
B darytime hours and 17 nighftime hours
17 daylime howurs and & nighftime hours
12 daylime hours and 13 nightlime hours

© 20440 Catspull Laanming, LLC. AN Rights Rsatod

Quaestion #18
‘hat can be said about the following functions?

[Funcion 1:

y=%u‘+3

[Funciion 2-




F 1 has a positive siope and F
Function 1 has a slope of 1.

1
Fmihaamd:’.
Function 2 has a siope of 1.
Function 2 has a slope of -1.

Question #17
Select all of the functions that are not linear.

yeE=

I
y=3dr+8
y=—=Hr+42

T ey

y=r1" -2

y =06

y = 322
Question #18

The graph shows the money earned by Alice for each hour that she works. According to
the graph, what is the rate of change in dollars per hour?

Alice’s Daily Earnings

{ oy LN W o e Ry ve |
zZ2 4 6 8

Time (hours)

T
»w

rFioNa)
SIS

©Jt]

Quaskion #19

2hasa

gative siope.

© 2019 Catspult Leaming, LLC. Al Rights Reserved
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g, 52 %, MM
A trapezoid NOPQ is defined in the ol
coordinate plane by the points (1, -6), 1
(2, -4), (5,-4), and (7, -6). el
¥ +t
!
£ .1
I
LHHS..%LE'.IEH.ENH. n : n E T 1 + +
BT
i 3
N
s 41
&4
Draw the trapezoid reflected across
the x-axis. el

£ 2010 Catpult Luarming, LLC AN Rights Rsafed
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Question #20

If lines r and s are parallel, and triangle TUV is a right isosceles triangle, what is the
measure of <17

+ >

= 1,2 3 4{ >0
| |
DD[:

38

S

-

(5]
2]
=
(o)L

Quastion #31 o o o
In the diagram below, I Lis paraliel io 11V and K is paralisl to i L. Select the true fachis) about 58 0L and A 00TS.

K 2 L *R 4 S
|| 4o

4

LMK =90

SKLM = 45

£5TR =45

LRTU =45

SKML is simitar 0 ARTS
SKML s congnent o ARTS

201D Calspult Laaming, LLC. AN Rights Rasard
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Simon set up his tent in his backyard last night. His tent is & feet tall. To secure it to the
ground, he attached a rope from the top of the tent to the ground 8 feet away from the
bottom of the tent as shown below. How many feet long, R, is the rope?

&t

|o OOOG
[)2)(3]
(2)5)(6]
(7)8)e]
o))
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Quastion 8§23
Use the Pythagorean Theorem to find the approximate distance between the points (-3, 2)
and (4, -4) as shown below. Round the answer to the nearest hundredth.

=

et et el araTaretyt

COOOG
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Quastion # 24

Find the volume of the sphere in cubic inches. Use - = 3.14. Round the answer to the
nearest hundredth.

[
[

Quastion #25
The scatier plot below shaws. the relationship beteresn the number of gallons of gas used and $he number of miles traveled on a road ip.

w0 -

80 -

70 -

EM— .
7] -
-

750 »
=

o an )
.-le-lﬁ

| | | | | | | |
' ¥ 3 4 & & T B
Gallons of Gae Used

Anzwer the following quesSions based on the scatier plot. Be sure o answer all three paris.
Part A

Which statement below best describes e comelation between gallons of gas wsed and miles iraveled on the road np?
There is a negative cormelation betwesn gallons of gas used and miles taveled.
There is a positive cormslation betweesn gallons of gas used and miles traveled.
There is no comelation betwesn galions of gas ussd and miles raveled.

137



There is not encugh information o determine a correlation betwesn gallons of gas wsed and miles traveled.

Part B
‘Which eguation bslow acourately represents the line of best §i8 for the data in She scatter plof?
y=12x+3
y=-12x+3
yp=6x+3
yp=-6x+3
Part C

Renee collected data from her brother Sean, who drives a motorcycle. She found that the
relationship between the gas used and distance traveled can be modeled by the equation
below, where g represents gallons of gas used, and m represents miles traveled.

m=8g+1

If Sean used 9 gallons of gas, what is his expected number of miles traveled?
If Sean used 9 gallons of gas, the expected number of miles traveled is

0 2000 Calsgull Laaming, LLC. Al Righls Resafsd
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MO-Algebra |-Grade 9 Assasemant - FEB

Quastion #1
Select the situation(s) not representative of a constant rate of change.

Loreta irvestsd maney in a savings sccount. The: account has & compound inderest rate of 12% a year.

Jomy recruits people to join the polioe department. He recnsts 25 people per month.

Hannah is & rece car driver. She drives at a speed of 180 mies per hour.

lvan is growing bacteria in a petri dish for science dass. Every hour, She mumbser of bactena friples.

Li likes 1o build sand casties. She can build one sand caste for every two howrs she spends at the beadh.

Juastion #2

10 4 30r!0 4 2528
Divide: G

BT & 28,5 + 20t

1?4 265 4

27 = B + Bt

212 e 5 B

Quastion #3
Mmduhmhqn-ﬂmﬁshnwl;wmhfumurl +br + ¢ = [, the first step is o divide eech term in the equation by 2. What is e
second siep?

Take the square roct of both sides of the: squation.

idd the squared value to both sides of the squation.

Taike half of the: x coefficient and sguare it

Ditwicke easch 12 in the equation by x.

Quastion #3.

The domain of the funcion
{8, 12, 18, 18, 1)

4, 4, 7, 6, )
8,8, 7,6, 8
{16, 16, 17, 18, 19}

1
d(t) = =
i) Hr Izuﬂ. 12,18, 18, 21). Whal is the range of the funchicn?

© 2070 Catapt Loarring, LLC. AN Rights Aasereed



Quastion #3

Solve i» - 11 < 11 and complete the inequality below to show all solutions of m.

select m

Quastion #¢

When planning soccer practices, Coach Koger incorporates the following constraints.

The team will spend more than twice as much time on drills as they spend
scrimmaging.

The team will spend at least 40 minutes total on drills and scrimmaging.

When x is the number of minutes the team spends on drills and y is the number of
minutes the team spends scrimmaging, the situation is modeled by this system of
inequalities.

select ~

select
xz0
yz0

Since the point (35,10) select - a solution of the system, the team select spend 35
minutes on drills and 10 minutes scrimmaging at a practice.

Quastion 87
What are the solutions fo the following system of equations graphed below?

. ]
y=1: 2
i ey

140



(=2, d)and (2, 0)
{2, djand 0, 2)
{1, Ojard (2, 0)
14, <) and [0, 2)

Puastion &5

Maithan gathened data from 30 restsurants about whesher they acospt reservations and whether they have a frequent diner club. He organized
the data imio a fresquency table, representing percentages as decimals bebween 0 and 1, rounded io e nearsst wndredth.

Fresquent Dimer Club Mo Diner Club Total

Re=enations 06d [k} 1.00
Mo Reservations 0s7 .43 1.00
Total i1 4 1.00

‘Which ststsmenis are supporied by the table?

Select all the conedt answers.

7% of the restausranits with a freguent dimer cub do not accept reservations.

36% of the restaurants that accept resenvations do not have a freguent diner chub.

There: are more restaurants tat both sccept ressrva@ions and have a freguent diner cdub than restawants that do reigher.
Thesre: are more restaurants with a freguent diner club than restawants without a club,

There: are an equal numiber of restaurants that do and do not accept ressnations.

4% of fhe restaurants accept reservabions and have a frequent dimer dub.

Quastion
Jonai’s omework says io sobe the system of squations below using fhe subsShution method.

‘Which equation shows the first siep in sohving the system of equations using the substitution method?

k-y=11
=_9r+
O+ Oy =20
T+ Oy = 21
Ar-N-Zr+0) =11
J-2r+0)-Iy=11

Quastion #10
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1

x
The graph below shows the functions e (i) and ¥ = 2. What is the y-value of the
solution to the system of equations?

P T e ¥ P
WA B )

[1)[2)(3)
[4)(5)(6)
(7)(8)(¢]
[0)C]

© 2010 Catapul Ladrring, LLC. A Rights Aeseres

Quastion #11

Chris is ssudying for his scuba diving license test and needs 1o memarize the pressure in pounds per square inch al different depths of waler.
The taile bedow shows the pressure in pounds per square inch at different depths of wafter.

Depth

0 14
1 19
2 24
3 29
Which function can be used ta find She wabter pressure plf), 2t f feet?
plfy=F+ 14
plfy = 14f+ 6
ol =6 = 14
ol = 10F+ 14

Quastion #12



Mina's teacher asked her to complete the square of the equation . - 5 - 1% Drag and drop
the missing number below to help Nina finish completing the square.

i LNl
o e

(__+x)2=28
‘41 4 -33 -

Quastion #13
Sarah likes to ride her bike around her neighborhood. The chart below shows her

distance, in yards, from her home on her bike ride. What is the rate of change, in yards
per minute, for the first five minutes of Sarah's bike ride?

Sarah's Bike Ride
20

15

Distance from Home
=
o
m

0 5 10 15 20 25 30 3B 4D

Tires (e

T T Voo
\..JL.J"\-...-*‘---J'\_,-'

Quastion #14
What can b= said about the folowing funchons?

Function 1:
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Functian 2

flx)=x'-86
Funciion 1 has a larger minimum fhan Function 2.
Function 2 has a larger minimum than Function 1.
Bath functions have the same minimum.
Meither function has a maximum. They both have a minmum.
Meither function kas a mimmum. They both have a maxmum.
Function 1 has a minimum and Function 2 has a maximum.

& 2070 Catagdt Laarring, LLC. AN Rights lusiresd

Cuastion #15
Winston's teacher asked him to complete the square in math class. Drag the term(s) and

expression(s) below into the boxes to complete the first step of the problem for Winston.

hTd
#
b

]

12 - 5t + 8/,= 17/,

._25;4 25/, (t-25/4)2 (1 + 3/,
(t - 25/4Y2+ (33743 (t - 2/a) - (3/a)
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& . e : |
Samantha is a zoo keeper. She needs to o ——
o S
animals:
Tiger
- Tiger -
+ Hummingbird Humminghird
+ Whale
Whale
Drag and drop the unit that best measures

the weight of each animal into the chart to
the right. Milligrams ~ Meters Tons

Liters Kilograms Grams

& 20D Catapei Learning, LLC. Al Rights Rl

Quastion #17

Consider the expression: ' %

Because the two exponents being multiplied have the same base, the product will have a base
equal to the =select ~ of the two factors and a power equal to the select
of the powers of the two factors.

Quastion #15
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i ™
Solve the system of linear equations below o1
and graph the solution on the coordinate
plane. &
¥ =9x -6 al
y="6bx-2 +
2l
B L] 4 :2 I 2 4 & £ "
2]
-4 ]
-
Quastion 817

Pablo bought a sunflower plant for his garden. The plant is currently 4 inches tall. He
knows that sunflowers grow at an average rate of 1.5 inches per day. Complete the
function below to show the total height, h, of Pablo's sunflower plants in inches,

after d days.
h= d+

Quustion #20
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Draw the graph of a function with a y- 1
intercept of 3 and a rate of change of -6. o

€ 2070 Catagudt Larning, LUC. A1 Rights Alaservd

Quastion #21

Plot a point on the coordinate plane to ol
represent the y-intercept of the linear 1
equation below. 5
y=—2x-3 it
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$1ﬂm = Il + | 4 4 | | + ]
$B00
Bank $600
Balance
$200
A i B L "l i e 5 i B b
I F M A M JT J A 5 OMN D
Months

e number of months Andrea saved

e rumbesr of dollars k=fi in e acoownt afier Andrea withdres S800

the numbser of dollars in the acocount at the start of the year

fhe change in the number of dollars in the acoount esch month over e course of a year

& 2010 Catapedt Laarning, LLC. Al Rights Aesersed

Quastion #33
Consider the sequence.

10, 50, 250, 1,250, ..

Since every pair of consecutive terms in the sequence has a common select ~ , the
sequence can be represented by select - function.

The nth term of the sequence is defined by the function fin) = select - .

Quustion #24

Select all the factors of 26 + 1107 < fx

x+1
x+3
x+6

Quastion 825

Cisman is researching the percentage of homes that have had cable television sinoe 2000. He recorded the mean number of ousehoids with
cabie over a period of 10 years, and created a graph o represent the data.
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Houszehaolds with
Cable Television

Year
Fart A

Osman found that in the year 2011, sixty eight percent of homes had cable television. He
represented this with the point (2011, 68). What is the residual value of this point from the
line of best fit?

The residual value is

Part B
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What does the y-intercept of the line of best fit of Osman’s graph represent? Click on the
items that accurately describe the y-intercept.

/ The y-intercept ig the number of

homes that get cable each year.

The y-intercept is 54.

The y-intercept is the percentoge of
homes with cable television in 2000.

The y-intercept is 2000,

The y-intercept is the number of

\hwnr_-s with cable television in 2000,

Part C
What does the slope of the line of best ff of Osman's graph represent?
Thee percentage of homes with cable television.
Thee time: homes spend waiching cable ielevision.
Thea number of homes that subscribe o cable felevision over a 10-y=ar period.
Thee rate at which the percentage of homes with cable television inoreases sach year.
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