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ABSTRACT
With the emergence of online education, opportunities have risen for students who seek
alternatives to attending a traditional school. However, the rise of virtual education has
highlighted the challenges educators and students face in this environment such as academic
integrity and quality control. In both learning environments, students often struggle to grasp
mathematical concepts despite resources that are intended to aid learners in understanding
abstract concepts. With an emphasis on state testing, educators are faced with the challenge to
improve both math learning and performance on math standardized tests given at the state level.
This study aimed to answer whether there is a difference between the performance of students on
math state tests when comparing students who attended a traditional classroom versus those who
attended a fully online classroom. Furthermore, this study aimed to identify whether there is a
difference between the performance of male and female students on math state standardized tests
between students in a brick and mortar classroom and those in an online learning environment.
The study used a causal-comparative design of quantitative data with participants drawn from a
convenience sample of ninth grade students who attended a virtual public high school in Texas
during the 2017-2018 school year. Descriptive statistics were compiled and analyzed. An
independent samples t-test was used to determine that a significantly significant difference exists
between the performance of students who attended a virtual high school and those who attended
a traditional school. Furthermore, a significant difference was also found in the performance of
male and female students on a math state test after attending a virtual high school when
compared with their peers in a traditional high school.

Keywords: traditional school, state testing, student performance, virtual school
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CHAPTER ONE: INTRODUCTION
Overview

The digital platform, though still in its infancy, has progressed from its origin in the post-
secondary arena as a way for adults to continue their education while pursuing their careers and
maintaining their familial responsibilities. In today’s landscape, digital learning has expanded to
touch the lives of students from their early school experiences, through graduation of high school
and into college. Due to these early stages of development, there is limited research at the
secondary level regarding student performance on standardized tests while attending a full-time
virtual school. The field of online learning is gaining momentum as an alternative to the
traditional classroom with teachers teaching students in a physical location. Therefore, it is
imperative to identify areas of concern that are associated with the change in curriculum delivery
for secondary students.

Background

State assessments are often used to judge the success of a school. Originally, state
assessments were used to evaluate whether students in a state were reaching agreed upon levels
of understanding, knowledge, and performance. While No Child Left Behind (2001) was
introduced with the goal of having students demonstrate proficiency at their grade level in math
and reading, it has been regarded as one of the most controversial pieces of legislation for many
years. Federal entities used the bill to hold states accountable for reaching all students regardless
of their ethnicity, economic status, or learning ability. In addition, the statistics speak to a failure
of the bill to reach its goal. According to the Nation’s Report Card in 2013, the proficiency

levels were below 50% in all ethnic groups in both reading and math at both the fourth and
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eighth grade level. The only exception to this were students of Asian descent, who were on
average 60% proficient in both subject areas (Nation’s Report Card, 2013).

In 2015, President Obama released many of the restrictive measures on state
accountability systems when the Every Student Succeeds Act was signed into law (Every
Student Succeeds Act: Federal Elementary and Secondary Education Policy, 2017). While states
must continue to perform state assessments and collect data with regard to student progress and
student achievement, the states now submit plans which are designed to improve instruction,
increase achievement, and provide equity for all students to the federal government annually
(Every Student Succeeds Act: Federal Elementary and Secondary Education Policy, 2017).

State assessment has long been a controversial issue among parents and educators.
Dissenters of the use of standardized testing cite too much government involvement in schools at
the local level as the problem. Standardized tests are looked upon negatively due to the lack of
value they give to creativity and diversity. In addition, students with higher socio-economic
status often perform better than those who have different cultural backgrounds. Educators point
to the need to “teach to the test” and how much instruction time is consumed by preparing
students to take standardized tests. Because schools are funded with federal, state, and local
funds, LaFerrara (2013) states that schools are subject to the agenda of those gaining the
“political upper hand.” These funds are tied to a state’s involvement in high stakes testing.

Many parents seek to meet the educational needs of their child through various schooling
options. In several states, students begin their public school experience at a traditional brick and
mortar school, while other states allow students to attend virtual schools from the lowest level at
which students can enroll. Through elementary and secondary schools, families may find they

wish to seek alternative schooling options to meet the needs of their unique students. Many



11

parents find the online public schooling environment to be a place where their student can
receive publicly funded services from certified teachers while learning at home through an online
learning management system. It is important to consider that another reason parents choose to
enroll their students with a virtual school is to ensure safety. The home environment is much
easier for parents to control and can provide a sense of security to families that brick and mortar
institutions cannot. According to Saiger (2016), virtual schooling provides parents with the
ability to keep their children at home while accessing resources that interest them in a timely
manner from professionals.

According to the National Center for Education Statistics, there were 478 public virtual
schools in the United States in 2013-2014 (Common Core of Data, America’s Public Schools).
Because they are public schools, the enrolled students must participate in state testing. In
addition, these schools must also display Adequate Yearly Progress (AYP) as stipulated by No
Child Left Behind (NCLB) and reaffirmed by the Every Student Succeeds Act (ESSA).
Dynarski (2017) surmises that education at any level may be improved by online coursework.
However, she goes on to confirm that while online learning has grown since its inception, it is
still difficult to ascertain exactly how helpful online learning can be as the available studies
simply cannot answer all the questions presented for a definitive conclusion.

Because online educational opportunities include blended teaching, which combines face-
to-face learning with online learning, as well as solely online teaching, it is difficult to find
studies that concentrate on one or the other. Additionally, the studies do not focus on the
progression of the student regarding standardized testing as mandated by each State. According

to Stack (2015), many factors contribute to the unreliability of such studies pertaining to the
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results of online learning assessments versus face-to-face learning assessments, including lack of
proctoring, the opportunity for cheating, and the subjective interpretation of said studies.

The need, therefore, exists for a study which incorporates a look at the progression of the
online student regarding standardized testing versus progression of the traditional brick and
mortar student with regard to standardized testing, as there are omissions in the current studies
available regarding this particular aspect. EXxisting studies admit the lack of information
available, as well as possible issues with review of the results of those studies.

Problem Statement

Montgomery (2014) explored graduation rates among virtual schools and traditional brick
and mortar schools in South Carolina among one segment of students. It was found that there
was no significant difference between graduation rates among high school students with low
socio-economic status in South Carolina who attended completely virtual schools and their peers
who attended traditional brick and mortar public schools. While a look at graduation rates
speaks of the end results, there is a need for comparisons and parallels to be drawn to assess
whether differences exist between students in an online school and their peers in a brick and
mortar school at points before graduation. With these assessments, educators and administrators
can determine whether changes should be made and plan a course of action to address
deficiencies.

The same is true regarding state testing. If more information is found regarding whether
there is a significant difference between the state test scores in math between ninth grade
students who attend a brick and mortar school and ninth grade students who attend a public
virtual high school, then administrators and educators can make changes to improve student

performance. According to Dreyer (2013), most online programs where students attend
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exclusively do not score well on the state mandated accountability exams. Dreyer goes on to
state she believes that statement to be a simplistic view of a complex issue, as there are many
factors which contribute to this somewhat false finding. The lack of focus on specific issues in
this research supports the need for additional research with more definitive parameters. The
problem is that the research available for this particular subject is not defined by more specific
guidelines or questions, thus resulting in somewhat scattered determinations.
Purpose Statement

The purpose of this study is to determine if there is a statistical significance between high
school students’ performance on a state assessment in math after attending a virtual high school
as compared to those students’ performance on a state assessment in math after attending a brick
and mortar high school using a quantitative design. Specifically, this quantitative study will
focus on students residing in Texas and attending both a public brick and mortar school and a
publicly funded virtual school operating as a charter school under the Texas Education Agency.
By specifying more narrow parameters for the research, a more significant result may be
obtained, thus providing necessary information for future progress in this area.

Significance of the Study

With information about student performance on state assessments while attending a
virtual high school, educators and administrators at various levels will be able to adjust to
curriculum and policies to affect student performance and achievement. Current studies
(Panigrahi, Srivastava, & Sharma, 2018; Cela, Sicilia, & Sanchez-Alonso, 2016) reflect a general
result regarding graduation and/or success with online higher education; however, by including
the specific question as to whether standardized test scores are comparable between online

learning and traditional brick and mortar learning, this will provide a better opportunity for early
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intervention if the standardized testing results reflect a problem at either source. In addition, the
findings of this study will aid parents as they consider the best schooling option for their child.
Understanding the struggles for either schooling environment allows parents to seek resources
that will assist their student in overcoming these challenges.

There is no doubt online learning is becoming more available to the general public, and
more parents are taking advantage of this opportunity for their students at an earlier age. In
determining the specific results as to how standardized test scores are affected by online
learning, programs can be developed that address the areas that are lacking. On the other hand, if
the research reveals standardized testing is lower at a traditional brick and mortar facility,
administrators may begin to build programs in which educators may avail themselves of further
support in this regard. With current research focused primarily on retention rates and
engagement (Boulton, Kent, & Williams, 2018; Vuopala, Hyvonen, & Jarvela, 2016), an
opportunity for early intervention and necessary educational programs is being missed.

Research Questions

RQ1: Is there a difference between high school students’ performance on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1 after attending a
virtual high school for the previous school year as compared to those students’ performance on
the State of Texas Assessment of Academic Readiness End-of-Course Exam for after attending a
brick and mortar high school for the previous school year?

RQ2: Is there a difference between the performance of high school males on the State of
Texas Assessment of Academic Readiness End-of-Course Exam after attending a virtual high

school for the previous school year as compared to males’ performance on the State of Texas
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Assessment of Academic Readiness End-of-Course Exam after attending a brick and mortar high
school for the previous school year?

RQa3: Is there a difference between the performance of high school females on the State
of Texas Assessment of Academic Readiness End-of-Course Exam after attending a virtual high
school for the previous school year as compared to females’ performance on the State of Texas
Assessment of Academic Readiness End-of-Course Exam for after attending a brick and mortar
high school for the previous school year?

Definitions
1. Virtual High School - A virtual high school is a high school where student learning

occurs entirely over the Internet (Means, Toyama, Murphy, Bakia, & Jones, 2010).

Students are not required report to a physical school building for lessons but may attend

from wherever they are via the internet with no schedule limitations.

2. Traditional High School - a school where students attend face-to-face from
4 to 6 hours per day for 5 days a week (Zimmer, Gill, Booker, Lavertu, Sass, & White,

2009)
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CHAPTER TWO: LITERATURE REVIEW
Overview

Modern education offers many different options for students of all ages and levels. Some
of these options include physical, traditional, private, and online courses that supplement the
traditional school model, while another option is fully immersed online school. The evolution of
education includes the introduction of a variety of distance learning programs where students
with traditional work schedules or competing personal demands can attend school on a part-time
basis, or work school attendance around scheduling conflicts.

A traditional school is one in which students attend classes with a teacher and other
students in physical classroom location. Students are often taught from an approved curriculum
by a different teacher for each subject. The traditional school model dates to the Boston Latin
School, which was founded in 1635.

Horace Mann (1796-1859) is often referred to as the father of public education because
he pushed to bring local schools under a state authority in order to create a uniform education
system. The traditional school can be defined as a public school that is funded by the state or
federal government. However, if the primary source of funding for the school is derived from
private donors, or fees are charged to the families of students, the institution is classified as a
private school. Unlike any other time in the history of education, students can now attend school
through methods tailored more closely to their academic abilities, schedule, and needs, which
provides them with a customized learning experience.

Online learning allows students who otherwise would not be able to attend school to have
access to the educational programs provided by these institutions. Whether students are seeking

their education online due to illness, ailments, or geographical limitations, delivering curriculum
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through online learning platforms has led to increased opportunities for students around the
world. Furthermore, federal agencies and educators want to ensure that students who attend a
fully virtual school are performing at a level comparable to their peers in a traditional brick and
mortar environment. To investigate, these organizations have set up tests to ensure online
institutions meet the same standards as traditional schools. This study increases in importance
due to a great need for research in which online learners are compared to their peers in the brick
and mortar classroom at the secondary level. With further research in this area, federal agencies
may require necessary changes in curriculum, student/teacher interaction, and other areas which
may need improvement.

The education system has made leaps and bounds in the category of improvement. In the
late 1800s, education as a whole was made available primarily to males only from affluent
backgrounds. These individuals were asked to travel to one location at one time to learn from a
master teacher. In 1890, William Rainey Harper set out to make education available to a
different group of people: people who could not afford to leave their home and pursue education
at one of these institutions. Despite Harper’s efforts, many educators of the time saw distance
education as a lesser method of instruction. In fact, according to Pittman (1991), educators felt
that correspondence courses provided inferior instruction. However, distance education created
the opportunity for more individuals to earn an education.

This new opportunity was not easy, as it required significant effort on the part of the
student. In the early stages, the mail service was the only method of delivery for the
correspondence courses. Curriculum materials were mailed to the student at their home location.

Students would then work independently to perform research and complete learning assessments.
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Once completed, the student would then return the materials to the educational institution
through the mail again.
Theoretical Framework

Online learning is a subset of learning (Garrison & Shale, 1990), meaning traditional
learning theories can apply to online learning. Functioning with this understanding,
constructivism is often applied to online learning. Piaget’s Cognitive Constructivism theory
(1952) indicates that providing learning opportunities for students allows them to construct
meaningful learning. This theory also states that children learn as they interact with their
environment by interpreting various clues they receive from it. Flynn, Vermette, and Mesibov
(2013) explain in Constructivism theory that learners must first engage with the content to gain
understanding and they use this knowledge to apply it thoroughly.

Another principle is Moore's Transactional Distance Education Theory (TDET), which
gives a pedagogical framework for distance education programs. TDET is the first theory
developed as a comprehensive concept to define the field of distance education in terms of
pedagogics (Moore, 2007). The idea of transaction in education refers to the interaction of
teachers and students while they are in separate geographical locations. Moore’s TDET is often
applied to various learning environments in which the teacher and student are separated. Moore
(1997) pointed to three components of transactional distance education which must be
considered: dialogue, structure, and learner autonomy. Dialogue, in this case, refers to more than
just communication between two individuals. Instead, it refers to communication in various
forms, “within the context of clearly defined educational targets, cooperation and understanding
on the part of the teacher, and, ultimately, it culminates in solving the learners’ problems”

(Giossos, Koutsouba, Lionarakis, & Skavantzos, 2009, p. 2). This type of communication is
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accomplished in the online learning environment through email, instant messages, phone calls,
and video calls.

The second component, structure, refers to the flexibility of a course. This can be seen in
whether the objectives of the course are predetermined, whether or not the course is teacher-
centered or student-focused, and the nature of the assessments in the course (Zhang, 2003). The
third and final component of TDET, learner autonomy, refers to the perception of
interdependence and independence by the learner as they interact with the course. Moore’s
theory contends that an increase in one component of the transactional distance education will
cause a decrease in one of the other components (Mclsaac & Gunawardena, 1996). Gorsky and
Caspri (2005) confirm the use of TDET as a framework with which to investigate distance
education programs. While this study seeks to determine whether a difference exists in the
performance of students in a fully virtual school versus their peers in a brick and mortar school,
Moore’s theory provides a theoretical framework for distance education programs, including the
fully virtual secondary school.

Related Literature

The changes to adult education have also filtered down to K-12 education, allowing
younger students the same flexibility of school attendance through an array of options such as
private school, charter school, homeschool, and virtual school. Many parents choose to have
their child educated in a virtual setting for a variety of reasons. First, with the rise of bullying
and school violence, some families choose to educate their children online from the safety of
home. Secondly, families of children with disabilities find that online schooling provides the
student with an opportunity to learn with an individualized learning plan created specifically to

meet the needs of the student.
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Because the aforementioned options have been extended to K-12 education, state and
federal education standards apply to each. In both brick and mortar and online schools, teachers
and administrators deliver curriculum to students, provide feedback, and allow students
opportunities to show mastery of the state-approved standards. Ways in which these tasks can be
accomplished differ in each of the unique learning environments. In a traditional brick and
mortar classroom, a state certified teacher designs lessons that engage students, introduce
concepts, and demonstrate mastery of the concept. Likewise, in an online classroom, a certified
teacher completes these same tasks, but the method of delivery is different. For instance, in a
brick and mortar classroom, a teacher can engage the students by reading a poem to them. In an
online classroom, the same teacher can read a poem to students who log into a synchronous
video call.

While there are similarities between the two learning environments, the differences
between them present new challenges for which educators strive to find solutions. Learning
integrity and the need for community in the online learning environment are topics of concern as
the use of online learning develops. The Every Student Succeeds Act (ESSA) (2015) requires
that states assess 95% of all students and 95% of students in subpopulations in both English and
math if the school receives federal funding. These standardized tests measure each student’s
ability across a standardized reading and mathematics curriculum. Standardized testing is widely
regarded as a suitable method for appraising a student's past academic achievement as well as
their future potential. With the advent of virtual schooling for K-12 students, there is now a
population of learners who complete standardized testing while their primary learning
environment has been online. When the results of these students are compared with those from a

traditional classroom setting, there tends to be differentiation between the two sets of scores.
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This study proposes to determine whether there is a significant statistical difference
between the performance on the State of Texas Assessment of Academic Readiness (STAAR)
End-of-Course Exam for Algebra 1 of students who attend a fully virtual school where 100% of
the curriculum and instruction is delivered through an online platform, and the performance on
the State of Texas Assessment of Academic Readiness (STAAR) End-of-Course Exam for
Algebra 1 for students who attend a brick and mortar school where curriculum and instruction
are delivered in a face-to-face setting. Achieving a passing grade on this End-of-Course Exam is
required for graduation from a public school in Texas as mandated by the Texas Education
Agency. In addition to this, all students who complete the Algebra 1 course at a Texas public
high school are required to participate in these exams with few exceptions made by the Agency.
While student performance can be evaluated on many levels, standardized testing provides a
common tool used to evaluate students who attend public schools, whether fully online or brick
and mortar.

The Evolution of Online Education

Distance education is not a new concept, though approaches to it evolve rapidly. It was
not until the 1950s when technology evolved to allow for different delivery methods. Among the
first in advancement, the University of Illinois attached a series of terminals that connected in an
Intranet where students could listen to recorded lessons and access course materials. This
Intranet, while in its infancy, led to the creation of Programmed Logic for Automatic Teaching
Operations, also known as PLATO. PLATO eventually led to other social media components
which are widely used today such as message boards, chat rooms, and screen sharing.

Another significant occurrence in the world of distance education occurred in 1979 when

the computer game Lemonade Stand was released for the Apple Ile computer. The concept of
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the game was simple in that it asked users to create their own lemonade stand. This simplistic
game was marketed to Apple users throughout the 1980s and introduced the world to learning in
the virtual environment. A couple of years later, in 1986, the University of Wisconsin began to
develop technologies to incorporate audio and computer teleconferencing typified, creating a
more effective delivery method for distance courses.

At inception, distance education was created to provide opportunity to students who
otherwise would not be able to further their college education. This goal has been reached in that
now, many females and minorities are now able to complete their college education through
distance education opportunities. According to US News (2015), an outstanding 70% of online
undergraduate students are women and 72% at the graduate level. In addition to this, the goal
has expanded to include high school students of all kinds who would otherwise not be able to
attend a traditional brick-and-mortar classroom. For instance, students who need flexible
scheduling for their schooling naturally gravitate towards the online option. Students who
compete in sports such as gymnastics or snowboarding often practice for many hours during the
day. This means that they need flexibility in the timing of completing their school work. Online
schooling provides them with the opportunity to receive a quality education, while continuing
their training.

Since 20% of people in the United States have a disability, the support services at schools
are necessary for students with disability to engage in the online classroom (Capozzi, 1998).
While online classes are not addressed specifically in federal laws such as the Americans with
Disabilities Act (ADA) and the Rehabilitation Act, courses that inhibit access to students with
disabilities would violate these laws. Assistive technology is often necessary to help students

with a disability to access online courses. This technology makes a computer more accessible to
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a user on any device (Buggey, 2000). This technology can take on many forms such as hardware
adaptations, large-print screen displays, or reading software that will read print from a screen to
the learner.

Cavanaugh, Repetto, and Wayer (2011) published research to indicate an increase in the
number of high-risk students with or without disabilities who are choosing virtual schools. This
could be due to the struggles at-risk students face in the traditional classroom setting including
time and space restrictions that do not contribute to their success. Furthermore, the research also
indicated that teachers in the virtual environment have little to no experience at serving students
with these issues in the online learning scenario. Proponents of the inclusion of special needs
and at-risk students in the virtual classroom point to the flexibility in pacing as well as other
adaptive technology that may be used to help individualize the learning experience for these
learners. Students with health needs are more likely to take a math course online according to
Fernandez, Ferdig, Thompson, Schottke, and Black (2016). This stems from the linear nature of
math courses which require repetitive practice to master skill. Because students with health
needs are frequently absent, the virtual learning environment provides an avenue for learning to
which can happen on an adjustable timeframe.

In the beginning, distance education was provided only to those who could afford it.
Typically, this included mostly wealthy males, although they might not have been able to travel
to an academic institution. Conversely, very few females joined distance education courses that
were provided through paper-based materials. However, the majority of females and minorities
still were not able to afford distance education courses at first. This lack of opportunity for
women spurred further development in the method of delivery and the cost efficiency of distance

education. The distance education courses were not affordable for the majority of students. It is
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important to note that the cost of distance education courses was not much lower than the cost of
the traditional academic institutions.

The opportunities that distance education provide are extensive. Whether the degree will
benefit a single mom or a student who must work to pay for the schooling, the door of
opportunity is open. Interestingly, Jacobs (2013) presented research to indicate that schools have
modified their services to meet the needs of a workforce that is changing career paths every ten
years. Learners today are looking for an opportunity to learn and apply it quickly in the
workplace. For this reason, land-based, traditional educational arenas are not the first choice of
learners (Mazoue, 2013).

As stated previously, in the earliest stages of distance education, only wealthy males
could afford the time and money necessary to physically attend an academic institution. Even
now, the sacrifice of time off work is not something a non-traditional student can afford to make.
Traditional students are those who graduate high school and immediately start college. They are
at a point in their life when their parents are able to support them financially so that they can
invest time in their education. However, a single mom, for example, must provide food,
clothing, and shelter for herself and her family. She cannot afford the loss of income in order to
invest in her education. This is a situation in which online schooling makes a difference.
Because she can take her courses from home, she can even work on assignments after her
children have gone to sleep for the night. Thanks to online courses she can complete her
schooling, enhance her skills, and ultimately increase her income by making herself more
marketable in the job market.

There are many other problems that can be solved through online schedules. For high

school students, professional athletes, and children who need flexible schedules, online education
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provides the answer to their problem. These students practice in the gym or on the field for more
than 30 hours per week. Traditional school is just not feasible for them to keep up with their
training schedule. This begs the question, “Why these students would choose online classes
instead of correspondence courses?” The primary reason is that with online classes, the student
receives some level of interaction, even though it is limited to phone and video, with the

teacher. They are not left on their own to figure out school by themselves. They can keep up
with their extracurricular activities and still complete their high school education.

At the start, distance education felt very stagnant for the student. Curriculum was
provided via a paper-based delivery system. Materials arrived in the mail for the student to work
through independently of the teacher. For example, a student who wanted to complete a distance
education course in psychology would receive instruction by reading through documents mailed
to him by the educational institution. The student would not have any contact with the instructor.
The instructor, in turn, would serve primarily as a grader. The student would not receive any
feedback on assignments for a lengthy period. As a result, the student did not have the
opportunity of learning from his mistakes. From the perspective of the educational institution,
the investment was primarily made up front in the curriculum development process. It is found
the downside to this process is that changes to the curriculum materials require a significant
investment of time.

In its early stages, the curriculum development process for distance education classes
stemmed from a group of educators at a given institution. Collaboratively, these educators
would create print-based materials. This curriculum development was housed at a traditional
brick-and-mortar academic institution and distributed to students. Edits were made on a routine

basis generally to accommodate an updated edition of the textbook. The individual instructor of
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a given course served primarily as a grader of assessments, merely marking what was correct or
incorrect before mailing it back to the student. This left the responsibility of learning the material
to the students since the instructors were geographically absent from the learning process.
Furthermore, in these times, there was no communication between the student and anyone in the
curriculum department in the process of distance education. With the lack of timely feedback
and routine communication, students were isolated from both the instructor and their peers.
Through feedback, instructors can guide students through continued improvement in future
assignments or tasks. Likewise, instructors also benefit from feedback in that they are able to
assess the course and their own ability to instruct students effectively. One of the benefits of
timely feedback and routine communication is that students feel a greater sense of community in
the course as well an enhanced personal learning experience.

With the advances of technology, correspondence classes were offered online via the
Internet. This eliminated the need to mail curriculum materials to students. Early on, in distance
education, the course work and materials remained stagnant. It is important to note that at this
point in the development, the internet simply was a vehicle to deliver the curriculum. The
internet was not yet a means by which a student could gain their own understanding. Teachers
severed the ties of interaction with students and focused solely on grading assessments. The only
feedback provided was at the end of the course when the final grade was submitted.

Today’s modern online education is a far cry from the education of the 1950s and 1960s.
Recently, a synchronous component was added to online courses with many universities.
Students were asked to complete a phone call with an instructor. This phone call is usually at the
midpoint of the course, and its goal is to provide the student with some level of intermediate

feedback on assessments so that improvement can be made before the course ends. While this
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synchronous component of the course helps students tremendously, it is important to note that it
is difficult to implement. The reason for this is that students who benefit from online course
delivery often have difficult schedules as they attempt to juggle family, work, and school. This
real-time communication with the instructor is difficult to schedule and complete. It is ironic
that the one component that helped students to be successful in the course is also the most
difficult to implement due to the nature of the students who the course is trying to serve.

Early in the creation of distance education, teachers and instructors used a textbook and
taught as they saw applicable. In an effort to standardize the curriculum which students
encountered, institutions began to use curriculum development teams to write more robust
materials to address the learning objectives for the course. With the curriculum in place and
provided by professionals who specialize in design and pedagogy, schools sought to standardize
the materials and ideas included in the course. In some ways, these standardized courses help to
ensure that students who finish the course are able to master the same content as other students
who have taken the course as well.

Most of online learning began with a reading and writing focus. Students were required
to read on their own and produced a finished product, typically a research paper. The research
paper was then graded by the professor or instructor. Math was not even considered to have an
online component except for situations in which the problems were given, and students produced
solutions on paper. Students were left on their own to find resources to help them solve the
problems with little instruction other than what was available in print. This method simply does
not work for most learners. The reasoning behind this is because most learners are not able to
comprehend math concepts through reading. Most students need to see and hear examples that

are accompanied with immediate feedback when learning a new skill.
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Some of the best practices in math instruction begin with engaging students, introducing
new topics, guided practice, and end with independent practice. This implies that teachers must
spend time in the lesson cycle engaging students around the content before they introduce a new
topic. This engagement can take on many forms. The goal is for the teacher to pique the interest
of the students through personal stories, problems, or prior learning. Once students are engaged,
the teacher can introduce a new concept through exploration, data collection, or another form of
modeling. It is of the utmost importance in this step for the teacher to use the proper
terminology at the introduction stage. This is done to ensure that the students are accustomed to
the vocabulary, thus spurring growth in the student. The focus here is that the student and
teacher are interacting at every stage of the lesson cycle. Without this interaction, the student is
not engaged and does not become familiar with the use of the terminology associated with new
concepts. As the lesson continues through the stage of guided practice, the student and teacher
work collaboratively to complete a task or problem.

This process allows the teacher to lead, but the student is still an active participant in the
learning. This process also strives to ensure that they have enough understanding to further the
practice process on their own. In math particularly, the lesson cycle is necessary to ensure
student learning and to check for understanding. When any step is skipped or omitted, the
student is left confused and often frozen in inactivity. This further adds to the frustration that
usually stems from previous struggles in math, and students feel defeated before they even begin
a math course.

To help accommodate some of the student needs in online learning, adaptive resources
are available in the online learning environment to provide interactive manipulatives that help to

solidify learning for students who have a visual learning style. In addition, these adaptive
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resources assess the mastery level of a student and then provide learning resources to bridge the
gaps in the student’s learning. For instance, an adaptive software assesses that a student has a
gap in learning in the standard algorithm of subtraction. The software will then prescribe a
learning resource to help the student better understand the concept. Students are then provided
with the opportunity to practice this concept and demonstrate mastery before continuing in the
learning program to a new topic.

Today’s online college classes provide fast and smooth delivery via learning management
systems such as Blackboard, Canvas, etc. With courses delivered via the internet, students have
access to both their instructor as well as other students in their class. Due to the advancement of
technology, students can now interact with faculty and classmates in multiple ways. This peer-
to-peer interaction allows students to digest curriculum materials while communicating with
others. Most of this interaction is asynchronous to accommodate varying schedules, one of the
many benefits of online classes. While synchronous communication provides immediate
feedback with peers, the idea of getting students to all appear online or in a phone call at the
same time presents logistic and scheduling issues. Nevertheless, this level of communication
and interaction is necessary for students to learn in math.

According to Dick and Hollebrands (2011), student learning in mathematics is
strengthened when it is combined with an appropriate use of technology. Instructional software
can be used to deliver instruction with methods different than those of a teacher in a traditional

classroom. Roblyer and Doering (2013) wrote a book titled Integrating Educational Technology

which focuses on the advantages of using instructional software in the online math

classroom. Some of these benefits include providing all the instructional activities that a student
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would need to master a topic and increasing student engagement by using gamification or
simulation.
Standardized Testing

Standardized testing is a controversial issue in the K-12 system. Test scores are often
associated with stereotypical threats, and researchers have found that minority students have
been perceived to have lower achievement scores (Vershelden, 2017). According to Santelices
and Watson (2010), developers of these standardized tests are tasked with the difficult goal of
developing a test to be administered fairly to the diverse population in American schools. Linn
(2001) cites race and social class as the most controversial points about testing. The No Child
Left Behind Act brought the controversy over standardized testing to a climax. At its inception,
standardized testing was a way to identify students who would benefit from further studies in a
subject. These ability-based tests were designed as an entrance into tracks of education that
would benefit students who were deemed able. Tests such as the Scholastic Aptitude Test (SAT)
model this type of examination. In the 1960s, states introduced more achievement-based tests
which were designed to evaluate schools and their instructional methods. The intent was to
ensure that all students had access to quality education in an effort to prepare them for the
workforce. Advocates of standardized testing label the tests as reliable and objective measures
of student achievement (Phelps, 2002).

Conversely, dissenters of standardized testing inevitably refer to the biases in
standardized tests as a negative point to English language learners (Menken, 2008). Students are
often required to take standardized tests regardless of their proficiency in the English language or
the length of time enrolled in a public school. Only special education students have the option to

“opt-out” of standardized tests as prescribed in their [EP (Mitra, Mann, & Hlavacik, 2016).
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Data collected from standardized tests has been used to determine teacher effectiveness
as prescribed by state laws in Colorado and Florida (Colorado Department of Education, 2013a;
Florida State Government, 2013). Furthermore, countries with high performing students, such as
China, have a long history of standardized testing (Dillon, 2010). The result of students
performing well suggests to proponents that standardized testing leads to high levels of student
performance.

According to Blazer and Miami-Dade County Public Schools (2011), both advocates and
dissenters of standardized testing are correct. These performance-based assessments have both
positive and negative consequences. Teachers feel pressure to teach to the test to ensure
students’ success because their job performance will be evaluated based on the students’
performance. Students, likewise, feel pressure and test anxiety associated with the high stakes
that are tied to the outcome of the test. Also, schools whose students do not perform well are
forced to change instructional methods to ensure that the needs of all students are met. By
bringing low scores to the attention of the public, low performing schools feel pressure from
administrators and the public to make the necessary changes.

Because government funding is tied to the performance of students on standardized tests,
schools are coerced to take all the steps necessary to raise the level of performance of their
students to meet the standards. This includes embracing instructional methods that are data-
driven and proven effective, while discontinuing strategies that do not meet the needs of
students. Studies that determine whether a curriculum delivery method is more effective than
another method serve to help schools make decisions that will benefit their students’
performance on the standardized tests. After NCLB was passed in 2002, despite its initiatives

which focused on ensuring that student groups were reached, the United States fell from 18th in
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the world in math on the Programme for International Student Assessment (PISA) to 31st place
in 2009, with a similar drop in science and no change in reading (PISA 2015, 2016). This
indicates that further research and investigation is necessary to accomplish the task of raising
student test scores.

In 2016, a report by the National Research Council indicated that, "despite using them for
several decades, policymakers and educators do not yet know how to use test-based incentives to
consistently generate positive effects on achievement and to improve education” (Hout, 2011, p.
5). This stems in part from the fact that standardized tests measure only a small portion of what
makes education meaningful. According to education researcher Gerald Bracey (2009), qualities
that standardized tests cannot measure include: creativity, critical thinking, resilience,
motivation, persistence, curiosity, endurance, reliability, enthusiasm, empathy, self-awareness,
self-discipline, leadership, civic-mindedness, courage, compassion, resourcefulness, sense of
beauty, sense of wonder, honesty, and integrity.

While these learning styles can be addressed in the online classroom, it is important to
note that many skeptics of online education point to the integrity of student work as a problem
that needs to be addressed. Critics of online education point to cheating as a cause to abandon
online education as a viable option. However various studies have shown that learning is not
compromised in the online educational environment. For example, Bata-Jones and Avery (2004)
studied nursing students to determine if there was a difference in midterm scores between
students who took the course online versus students who took the course in a face-to-face setting.
The result of their study showed that there was no significant difference in the test scores.

In addition, Ridley and Husband (1998) sought to compare the grade point averages

(GPAs) of students who completed traditional and online classes to determine the level of
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academic integrity in the online learning environment. The researchers proposed that “remote
learners connected to the faculty only through computer networks may have greater opportunity
than ever to turn in work that was not their own” (p. 185). The researchers thought that cheating
would be detectable by students in the online learning environment having higher GPAs than
students in the face-to-face setting. They concluded that the concern for cheating was
unfounded.

In contrast, Keefe (2003) measured student learning with three exams given during the
semester of an organizational behavior course in which students either took in a face-to-face
setting or online. In this study, Keefe found that students in the face-to-face setting did better
than those in the online learning environment. It is important to note that the focus of this study
is not to determine whether cheating happens or not, but rather, to determine that if cheating is a
viable option in the online environment does it affect the performance of online students on
state-mandated exams.

It is important to understand what constitutes cheating as it applies to the educational
learning environment. Harkins and Kubik (2010) found that a traditional view of cheating in
institutions has opened a greater use of collaboration and tools which make the sharing of ideas
more prevalent. Within the realm of online courses, cheating has become high tech. According
to Young (2012), students are able to cheat with little to no effort and still receive high grades in
the course. This includes the use of Google products to share test answers in hopes of beating
the online test bank of questions for multiple choice tests.

With the ever-growing population of online course delivery systems, institutions are
forced into rethinking how they may prevent cheating and stay ahead of the curve on this

issue. Students cheat in class by submitting papers which are written by others. Many times,
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these papers are found or purchased on websites. Schools attempt to minimize this level of
cheating by using websites, such as Turnitin.com, which use search features to identify cheating.
Other levels of cheating are present when students have an individual other than themselves
complete assignments such as labs, quizzes, or exams. If these exams are given online, the
cheating becomes more difficult to detect. Currently, the burden lies with the curriculum team of
the institution to design assessments that feature rigor and creativity to deter students from using
a simple search to find the answers.

Does this mean that all students in online courses are cheating? According to research by
Ladyshewsky (2014), there is no significant increase in mean test scores over time among
students who complete supervised in-class multiple choice tests versus students who complete
unsupervised online multiple-choice tests. Additional research can be found to indicate that
cheating is more likely to occur in an online course when compared to a traditional course
offered in a brick and mortar setting (Grijalva, Nowell, & Kerkvliet, 2006).

Fask, Englander, and Wang (2014) concluded that cheaters are present in any format of
learning, whether conventional or online. Their research admitted that asking students to self-
report the extent to which they cheat causes problems with the validity of the results.
Ladyshewsky (2014) found that unsupervised exams can be delivered within the correct
framework and that the fears concerning cheating on these exams may not be as overwhelming
as was first suspected. Cheating is assumed in the online environment, but does the cheating hurt
the student in the proctored exam setting? The research seems to indicate a mixed message
whether cheating is done in the online learning environment in a way that benefits the

student. Further research is needed to comprehend this issue completely.
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Proctored assessments can take on two forms. First, the students may be asked to
complete an assessment with a deemed credible person in a face-to-face setting. The second
form may include the student using a remote proctoring service in which the student completes
the assessments in the presence of a remote proctor or through video recording. Proctoring has
become a best practice in online courses because most educators feel that cheating is more
prevalent in the online setting than in the traditional brick and mortar learning
environment. Educators in general believe that when assessments are completed online, students
will exhibit more cheating behavior than their peers who must complete their assessments in a
proctored setting (Kennedy, Nowak, Raghuraman, Thomas, & Davis, 2000). While this
information is difficult to validate, it is important to note the results of research in this arena.

Because cheating in the online learning environment is many times detected by surveys
which ask students to self-report, there have been mixed results. While some studies such as
Fask, Englander, and Wang, (2015) have reported cheating, others such as Greenberg, Lester,
Evans, Williams, Hacker, and Halic (2009), have indicated no cheating was present. When
compared with students in the brick and mortar learning environment, over 70% of students say
that they have received questions and answers from a student who took the same class in the past
as well as saving questions and answers to help another student in the future (Moberg, Sojka, &
Gupta, 2008). Miller and Young-Jones (2012) reported that students admitted that cheating in an
online learning environment was easier. However, this study was criticized because it was based
on data collected through survey only.

The most commonly reported challenge in distance education is how to maintain
academic integrity. The Higher Education Opportunity Act (HEOA) of 2008 requires

institutions to design ways and develop plans to reduce cheating as a way to maintain academic
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integrity. One step of this process is to confirm student identification before conducting an
assessment online. Primarily this is done using a username and password which allows access to
the learning management system in the online setting. However, with proctored assessments, the
student is required to provide identification usually through a government issued identification
card. Accredited institutions must adhere to the standards of accrediting agencies, such as the
Southern Association of Colleges and Schools (SACS), which mandates that courses offered
online must maintain the “integrity of student work and the credibility of degrees and credits”
(McGee, 2013, p. 1).

One option to uphold academic integrity is to offer proctored exams. Exams can be
proctored in a variety of ways including: (a) testing in-person, (b) requiring students to
physically attend a testing session at the institution or an approved testing site apart from the
institution, or (c) utilizing online real-time proctor services. These real-time proctor services
require the use of a webcam throughout the duration of the testing session to ensure that a
student is not cheating. Companies such as ProctorU have contracted with schools to provide
real-time, online proctoring services. Beck (2014) stated that validating identification was a key
factor in limiting cheating with online testing. Research by Milone, Cortese, Balestrieri, and
Pittenger (2017) found that the use of online proctoring services such as ProctorU did influence
the educational experience for the student.

High student enrollment is common in online distance education courses. The purpose is
to maximize the accessibility of the instructor to as many students as feasibly possible. In order
to manage the workload associated with a high enrollment, institutions and instructors feel
obligated to use multiple-choice exams. Harmon, Lambrinos, and Buffolino (2010) found that

46% of students felt that students cheated regardless of proctoring when given a multiple-choice
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exam. Gikani (2013) claimed that online courses continue to use the same assessment tools that
face-to-face courses use to assess student learning. He further concluded that these assessment
tools focus on the lower levels of learning in Bloom’s taxonomy. Speck (2002) explained that
these tools cannot assess the higher-order thinking skills of evaluation and synthesis. These
lower level assessments are easier for students to cheat on than an assessment tool that strives to
assess higher-order thinking skills.

To assess these thinking skills, standardized testing originated in the early twentieth
century when the College Entrance Examination Board, later renamed the Scholastic Aptitude
Test (SAT), was first offered to students (Jacobsen, 2013). The SAT was first offered as a
benchmark to determine whether students should be admitted into a particular college. In stark
contrast, the federal government began to advocate the administration of achievement tests in
public schools as a way to evaluate specific instructional methods in use (Alcocer, & NEA, n.d.).
In 2001, the revolutionary No Child Left Behind (NCLB) act mandated that all states be required
to use standardized testing as a means of evaluating school performance. While each state gives
their version of an achievement test, schools are evaluated on the performance of their students.
Students are generally tested in math and reading each year beginning in third grade. In an
elaborate process, data from standardized testing is used to determine whether a school has met
Adequate Yearly Progress (AYP). Failing to meet AYP could lead to restructuring of the school
or even a redistribution of students to nearby schools that have met AYP.

Another application of standardized testing is to collect data and assess a school’s
administration and teacher effectiveness. Because a student’s performance on a subject exam
such as reading can be linked to the teacher who teaches that subject in a particular grade level,

teacher performance is evaluated at a district and school level. Much debate centers on using
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standardized testing data in this manner because many factors could affect the performance of
students, including test anxiety and past performance. In addition to this, NCLB required that
schools be held accountable for the performance of students in all subgroups, i.e. students with
low socio-economic status, minorities, and special education. The performance of these
subgroups on standardized tests has historically been low. Thus, the emphasis on the
performance of these students has caused many districts and schools to rethink the instruction
and resources that are provided to these students.
Virtual Schools and K-12 Education

A virtual school is defined as a school that delivers curriculum through an online format
and is accredited (Barbour & Reeves, 2009). In order to allow easier access to education for all
learners, institutions first offered correspondence classes, and then classes over the internet to
eliminate the barriers of time and space to reach a student population outside the traditional
setting. However, these classes are primarily offered to adults seeking to further their education
while continuing to raise a family and pursue their career. Because of this, the workplace
underwent change as more employees were able to gain access to higher education. In 1993,
districts in California began to offer online programs for students. These programs were
organized at the district level and sought to supplement the current classes offered in the brick
and mortar setting.

The following year, CalCampus introduced the concept of a complete online curriculum.
In this, schools are able to eliminate the need for students to be in close proximity to the school
in order to take classes that are offered. This was the first opportunity for secondary students to
receive all instruction delivered in a virtual setting instead of in combination with a brick and

mortar classroom. Further progress was made when the Utah eSchool opened in the 1994-95
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school year for students to attend full time. Also, the Florida Virtual School and the Virtual
School Global Consortium began accepting students for enrollment in the 1996-97 school year.

Picciano and Seaman (2010) suggest the five most common reasons schools are currently
offering online courses are defined as: (a) meeting the needs of specific groups of students, (b)
offering courses not otherwise available, (c) offering advanced placement or college level
courses, (d) permitting students who failed a course to take it again, and (e) reducing scheduling
conflicts for students. In addition to this, parents have sought to find an alternative way to
educate their children. Currently, students can enroll full-time with schools and complete their
required coursework for a standard high school diploma in their state at a fully virtual school.
Parents also seek out virtual schools out of concern for their child’s safety. With the recent
influx of school shootings, parents feel the urgency to find a safe schooling option for their
student without compromising the quality. Online school provides the opportunity for children
to engage with other students in a safe environment.

The addition of virtual schools to compete for students with the traditional brick and
mortar schools has changed the face of secondary education in the United States. According to
the International Association for Online K-12 Learning (2012), approximately 1.8 million
students were enrolled in a distance education course by 2009-2010 while an additional 200,000
students were enrolled in a completely virtual school the same year. The online learning
initiative in America received a large boost in 2009 when President Obama pledged $500 million
to fund online courses and materials.

Virtual learning is required for many students. For these students, their state education
agency has mandated that all students seeking a high school diploma must experience at least

one class through a virtual learning environment. The first state to require virtual learning as a
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component for graduation was Michigan in 2006 (Marrotte-Newman, 2009). As of 2014, five
states required virtual learning as a part of graduation requirements, which speaks to the
importance of virtual learning in the United States (Watson, Pape, Murin, Gemin, & Vashaw,
2015). It is difficult to say whether this trend will continue to include more states. Much of the
success of virtual learning at the secondary level hinges upon further research in the field. This
research will also help to educate administrators, teachers, and families on virtual learning’s
benefits and challenges.

For-profit corporations have also joined the virtual education landscape, meaning that
several corporations have designed curriculum and contracted with local school districts to
provide curriculum for virtual public high schools. In 2005, private company K-12, Inc. reported
that thirteen states had purchased their curriculum to serve their distance education needs for
students (Gartner, 2004). Just ten years later, the Evergreen Education Group's annual 2015
report, "Keeping Pace with K—12 Digital Learning,” reported that 31 states had completely
virtual high schools in their state. In 25 of these states, the virtual schools function as charter
schools (Watson, Pape, Gemin, & Vashaw, 2015).

In the 2009-2010 school year, fully virtual schools served approximately 450,000
students (Ferdig & Kennedy, 2014). According to Watson et al. (2015), 46% of students
enrolled in virtual schools are in grades 9-12, 28% of students are enrolled in grades 6-8, and
26% are in grades K-5. These figures speak to the growing popularity of virtual schools as a
viable learning option for students. In addition, states are making strides to remove the barriers
that would prohibit students from enrolling. In the case of charter virtual public schools,

students must reside within the state where the sponsoring school exists. Because it is a public
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school, students can attend the virtual school for free. Students attending the virtual school can
earn a standard high school diploma in the state where the sponsoring school district resides.

These virtual schools have raised questions in the minds of administrators as well as
researchers. Should virtual schools be held to the same standards as brick and mortar schools?
Do they present more difficult challenges than the traditional school? If so, how much of these
differences can be attributed to the learning platform? Administrators and teachers in both types
of schools have questions. Pennucci (2016) found that superintendents in Pennsylvania had
questions about policy regarding online schools. Three issues were identified: “who is
responsible for handling truancy, the type of student that is transferring, regular education
students being diagnosed as special education ... (Pennucci, 2016)”. Only with further research
can these issues be resolved.

Virtual School as a Learning Program

Other studies have investigated aspects of the growing learning program that is virtual
schools. Montgomery (2014) investigated the relationship between students labeled as socio-
economically disadvantaged in South Carolina. In her research, she compared those who
attended a fully online school and other socio-economically disadvantaged students who
attended a brick and mortar school. In the study, no statistical difference in the test scores was
found between the two groups of students.

Cavanaugh, Barbour, and Clark (2009) indicated that much research with regard to
virtual schools focuses on administrative issues while little research has been done with regard to
the performance of students in virtual schools. Philipp (2014) looked at the performance of

students in a virtual school in the state of Georgia. In the correlation study, Philipp focused on
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the relationship between course grades that were assigned by the teacher and the performance of
students on the standardized tests in five core end-of-course exams.

In a study like this one, Wrenn (2016) found that there was no statistical difference
between the traditional and online students based on the standardized North Carolina End-of-
Course exam scores. In this study, the researcher deemed that online instructional practices were
just as effective as instructional models found in the traditional classroom. Also, Chancey
(2017) discovered that there was no statistical relationship between math scores and a specific
delivery of curriculum - traditional, blended, or fully online. In the same study, similar results
were found regarding reading scores in that there was no statistical relationship between the
scores and the delivery method of the curriculum.

Another breakthrough came in 2004 as research into online learning environments
continued. Cavanaugh, Gillan, Kromrey, Hess, Blomeyer, and Learning Point Associates / North
Central Regional Educational Laboratory (2004) explored the effectiveness of distance learning
for K-12 students. Upon analyzing 14 different studies, they found that distance learning can be
as effective as brick and mortar classroom learning. The study concluded that “policy-makers
and practitioners should continue to move forward in developing and implementing K-12
distance education programs when those programs meet identified needs and when they are
designed and managed as carefully as traditional education programs” (Cavanaugh et al., 2004,
p. 23). This study confirms what proponents of virtual schooling have previously claimed, that
the education a student receives in a virtual school is comparable to the education a student
might receive in a brick and mortar school.

Harris-Packer and Ségol (2015) explored the instruction in online delivery systems in 10

states to determine how virtual instruction affected student achievement, as measured by the
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percent of K-12 students proficient in mathematics and reading. While some virtual schools
appeared to achieve results at or above the results of brick and mortar schools, the 10 states in
the study did not show evidence that online students performed greater than the students in a
traditional setting (Harris-Packer & Ségol, 2015).

In the United States, people often hide their inadequate reading skills as it is considered a
societal faux pas. Approximately 15% of the world’s population fall into this category of not
being able to read or write (Odekon, 2015). However, individuals proudly proclaim their lack of
mathematical skills. A numerate person has more than just mathematical skills; instead, they can
analyze a situation and apply the appropriate knowledge in its context (Willis, 1998). This has
pushed administrators and teachers to make every effort to improve math instruction in schools.
To elevate the levels of numeracy in students, teachers and schools have used various
interventions and resources.

According to Doig (2001), “every reported program and strategy implemented to improve
numeracy teaching and learning reports at least some success (p. 31).” Success in math hinges
on moving from the concrete concepts to the abstract. For example, students are generally taught
computational mathematics at the beginning of the school experience. This often involves the
four basic operations, addition, subtraction, multiplication, and division. Then, a conceptual
understanding is deepened as students begin to link a new concept with a previous concept
(Miller & Hudson, 2007). For instance, a student understands that addition and subtraction are
inverse operations. A procedural understanding of mathematics is often developed next as a
student hones the ability to solve a mathematical problem following a step-by-step procedure
(Bottge, 2001). Both a conceptual and procedural understanding are required in order to improve

math understanding among students but especially students experiencing difficulties in math
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(Schneider, Rittle-Johnson, & Star, 2011). By having a working knowledge of these levels of
understanding, teachers can address deficiencies by working with students to fill gaps in
understanding.

Students often struggle to develop a conceptual understanding of mathematical concepts
when those concepts are taught with abstract mathematical symbols such as variables (McNeil
and Alibali, 2000). However, the use of these symbols is an important component of learning
math and should not be avoided. Many students struggle to grasp abstract concepts in math
because it requires visualization and more than just a procedural level of understanding of a
concept. In the virtual classroom, this problem is extenuated as the concrete nature of the brick
and mortar teaching environment has now moved to a disconnected mode of delivery. This
intuitively places the already abstract concepts of a mathematics class even further out of reach.

Because online education is an ever-changing field due to its infancy, the challenge of
delivering meaningful curriculum while engaging students is a reality across all subjects in
virtual schools. Even the mode of delivery, the internet, changes rapidly due to concerns over
privacy, security, protection of intellectual material, and the introduction of new applications. In
response, the internet’s shifting climate makes it difficult to settle on an instructional method for
the online classroom. Ten years ago, online schooling did not incorporate as much of the
personalization that it does now. Now, schools and teachers are challenged to provide an
individualized curriculum that is both relevant and engaging for each student.

With math in particular, teachers face many challenges with helping students to visualize
the concrete examples. Often, math curriculum is most effective through demonstration and
video. However, to be effective, students either must attend the virtual demonstration

synchronously with the teacher or view a recording. This optional attendance component gives
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students the opportunity to miss out on meaningful instruction that help most brick and mortar
classroom students. According to Francescucci and Foster (2013), a synchronous component of
distance education was found to increase the level of perceived instruction among students.
There are many forms of synchronous interactions, such as video conferencing and instant
messaging (Martin & Parker, 2014). Cao, Griffin, and Bai (2009) found that when synchronous
interaction was made during a virtual course, student satisfaction increased. In addition,
synchronous interaction has been shown to help students stay on task, feel more connected to the
teacher and other students in the class, and increase completion rates (Hrastinski, 2010, Skylar,
2009; You, 2007).

In the secondary setting, virtual schools are bound to the same standards for intervention
as brick and mortar school. Response to Intervention (RTI) programs exist at both brick and
mortar schools and virtual schools to help students at-risk of failure for all subjects. These
interventions are more effective at a brick and mortar school because students can be required to
utilize these resources through face-to-face interactions. However, when attending a virtual
school, students have interventions available to them but must choose to engage with them. The
systems in place at a virtual school, as well as the distance component of the delivery, provide a
setting where students can opt out of using the prescribed interventions. In this, students at a
virtual school have more free-will, which often results in not utilizing the intervention made
available and thus hindering their performance.

Virtual schools recently have reported weak performance in math. Studies by
Woodworth, Raymond, Chirbas, Gonzalez, Negassi, Snow, and Van Donge (2015) and Ahn
(2017) have reported a lower average on state test scores by virtual students when compared to

their peers in brick and mortar schools. Virtual schools as a whole do not generally perform well
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on state assessments. For example, the number of virtual schools which receive an acceptable
rating has increased from 33% to 41% over a three-year period (Barbour, 2015).
Summary

Modern education offers multiple options for students of all abilities and ages. Among
these options, traditional public schools, private schools, and online schools each provide
students with the opportunity to choose a schooling environment that addresses their specific
learning needs. Online schools, specifically, provide opportunities for students who cannot
attend traditional schools for reasons such as illness or geographical limitations. In the early
stages of development, distance education began with limited enrollment. In its infancy, distance
education’s participants included males from affluent backgrounds but has since expanded to
include minorities, women, and those with disabilities. Distance education has now been
extended to include high school students with demanding schedules who pursue athletic and
other professional endeavors.

Beginning with the postal service as its main delivery platform, distance education
courses were delivered to students through the standard mail service but have since evolved to
interactive software which is used to engage students while adapting the curriculum they
encounter to meet their specific needs. In the early stages of development, the curriculum
development process for online courses began at the institution level and changed very little
while the student interacted with the course. Initially, assessments focused heavily on reading
and writing. Synchronous components were added to online courses to foster community
building and accessibility to the instructor. The use of adaptive software has made teaching math

more conducive to the online learning platform.
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With any new format of learning, educators and administrators face challenges. Cheating
is just one of these challenges that online educators face to maintain academic integrity. To
combat this issue, proctored exams are often implemented as well as the requirement of student

identification before curriculum materials can be accessed.
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CHAPTER THREE: METHODS
Overview

Chapter Three will explain the methods and design of this study. While describing the
participants for the study, further details will be provided for why these participants were
included. In addition to this, descriptions will be provided for the collection of data and the
statistical analysis which is planned for the data once it is collected.

Design

This study will use a causal-comparative design of quantitative data in order to determine
if there is a difference between scores on the State of Texas Assessment of Academic Readiness
Algebra | End-of-Course Exam for students in Algebra 1 while attending a full time virtual high
school and those of students attending a brick and mortar school in Texas. In addition, the study
will also seek to determine if there is a difference between scores on the State of Texas
Assessment of Academic Readiness Algebra | End-of-Course Exam for males versus females in
Algebra 1 while attending a full time virtual high school for one school year and those attending
a brick and mortar high school for one school year in Texas. No experiment will be conducted
for this study, but the study will be conducted ex-post facto. This study strives to answer three
research questions.

Research Questions

The first research question of the study is to determine whether there is a difference
between the scores in Algebra 1 End of Course Exam at the ninth-grade level between the two
types of full time schools, both virtual and brick and mortar. Data will be collected from a
database of standardized test data on the Texas Education Agency (TEA) website for ninth grade

first time testers at a large urban high school in the state of Texas taking the STAAR Algebra |



49

EOC in the 2018 spring administration as well as all ninth grade first time testers taking the
STAAR Algebra | EOC while attending a full time virtual high school. The data will be
downloaded from the TEA website and uploaded into the SPSS statistical software program for
study.

RQL: Is there a difference between high school students’ performance on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1 after attending a
virtual high school for the previous school year as compared to those students’ performance on
the State of Texas Assessment of Academic Readiness End-of-Course Exam for after attending a
brick and mortar high school for the previous school year?

RQ2: Is there a difference between the performance of high school males on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for after attending a virtual high
school for the previous school year as compared to those males’ performance on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for after attending a brick and
mortar high school for the previous school year?

RQa3: Is there a difference between the performance of high school females on the State
of Texas Assessment of Academic Readiness End-of-Course Exam for after attending a virtual
high school for the previous school year as compared to those females’ performance on the State
of Texas Assessment of Academic Readiness End-of-Course Exam for after attending a brick
and mortar high school for the previous school year?

Hypotheses
The null hypotheses for this study are:
Hol: There is no statistically significant difference between high school students’

performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam for
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Algebra 1 after attending a virtual high school for the previous school year as compared to those
students’ performance on the State of Texas Assessment of Academic Readiness End-of-Course
Exam for after attending a brick and mortar high school for the previous school year as shown by
analysis of covariance.

Ho2: There is no statistically significant difference between the performance of high
school males on the State of Texas Assessment of Academic Readiness End-of-Course Exam for
after attending a virtual high school for the previous school year as compared to those males’
performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam for
after attending a brick and mortar high school for the previous school year as shown by analysis
of covariance.

HO3: There is no statistically significant difference between the performance of high
school females on the State of Texas Assessment of Academic Readiness End-of-Course Exam
for after attending a virtual high school for the previous school year as compared to those
females’ performance on the State of Texas Assessment of Academic Readiness End-of-Course
Exam for after attending a brick and mortar high school for the previous school year as shown by
analysis of covariance.

Participants and Setting

The participants for the study will be drawn from a convenience sample of ninth grade
student who attended a virtual public high school located in the state of Texas during the 2017—
2018 school year. These students will be taking the End of Course Algebra 1 exam for the first
time. The school district will be an urban school located in southeastern Texas. Because the
school is virtual, students can choose to enroll with the school district if they reside in the state of

Texas while remaining geographically across the state of Texas. Data will be collected after the
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school year from the school district. The number of participants from this sample will be 700
which again exceeds the required minimum for a medium effect size. In addition, participants
will also be drawn from a convenience sample of ninth grade students who attended a traditional
brick and mortar high school located in the southeast portion of Texas. The high school has
approximately 2000 students. Data will be collected for the students who are in ninth grade and
attempting the STAAR Algebra 1 EOC for the first time. The number of participants from this
sample will be 400.
Instrumentation

The data for student performance on the STAAR EOC exams for Texas high schools
from the spring 2018 administration will be recorded from the Texas Education Agency Report
Card and organized by student performance on the Algebra 1 EOC exam. According to Zucker
(2003), “criterion-referenced tests are intended to measure a level of mastery according to a
specific set of performance standards” (p. 6). The STAAR EOC exams for Texas are criterion-
referenced tests. The purpose of the STAAR EOC exam is to measure how well students
understand the stated objectives of the Texas Essential Knowledge and Skills. Scores are
typically reported as a raw score representing the number of questions answered correctly as well
as a scaled score. The scale score is based on the raw score which assessed reporting categories.
The five reporting categories for Algebra 1 are: (1) Number and Algebraic Methods, (2)
Describing and Graphing Linear Functions, Equations, and Inequalities, (3) Writing and Solving
Linear Functions, Equations, and Inequalities, (4) Quadratic Functions and Equations, and (5)
Exponential Functions and Equations (Texas Education Agency, 2014).

The instrument was developed by the state of Texas, which has deemed the instrument to

be reliable. The Texas Education Agency reported the reliability of all exams in its State of
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Texas Assessment of Academic Readiness to be between 0.79 and 0.91 (Human Resources
Research Organization, 2016). Both the Texas Education Agency and the federal government
credit the exam as being valid and reliability as a tool to determine the Annual Yearly Progress
status. The state of Texas refers to validity as “the legitimacy or acceptability of the
interpretation and use of ascribed test scores” and reliability as “the repeatability of test scores”
(Human Resources Research Organization, 2016)
Procedures

The researcher will request data from the school district for each of the two high schools.
Student identifying information will be removed by the school district before sending it to the
researcher. The data will then be disaggregated to separate the data for virtual high schools only
and brick and mortar high schools only. This separation will create two groups of data gleaned
from the data for all schools and this data will be used to determine if there was any statistically
significant difference between students’ performance on a state assessment after attending a
virtual high school as compared to those students’ performance on a state assessment in math
after attending a brick and mortar high school.

Data Analysis

The researcher will use Microsoft Excel and the statistics software program SPSS to
analyze the data in this quantitative study. Descriptive statistics will be used to determine
measures of central tendency including mean, minimum and maximum scores, and standard
deviation for both samples. Independent t-tests will be performed to determine the difference in
the means of the scores of the brick and mortar students and the online students. Independent t-
tests will be calculated to determine if there is a statistically significant difference at the p < .05

level in the scores on the State of Texas Assessment of Academic Readiness End of Course
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Exam in Algebra between students who attend a brick and mortar high school and students who
attend a virtual high school.
Summary
Chapter Three outlined the methodology used to perform this quantitative study including
detailed descriptions of the participants, instruments, and procedures used. Demographic data for
the participants, validity and reliability data for the instruments, as well as procedures for
collecting data were also explained. Finally, the procedures for conducting the study were

detailed.
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CHAPTER FOUR: FINDINGS
Overview

This chapter details the results of the analysis, which were compiled using SPSS version
22 for the causal-comparative study to determine if there is a statistically significant difference
between the performance of students on the State of Texas Assessment of Academic Readiness
(STAAR) End-of-Course Exam for Algebra 1 during the 2017-2018 school year. The
independent variable in this study was the learning environment, a traditional brick and mortar
classroom versus a completely virtual classroom. The dependent variable, which was affected
by the learning environment, was the score on the state assessment. The research questions and
null hypotheses were designed to determine whether there was a statistically significant
difference in the performance of students who attend a brick and mortar, traditional high school
and their peers who attend a virtual high school.

Research Questions

RQ1: Is there a difference between high school students’ performance on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1 after attending a
virtual high school for the previous school year as compared to those students’ performance on
the State of Texas Assessment of Academic Readiness End-of-Course Exam after attending a
brick and mortar high school for the previous school year?

RQ2: Is there a difference between the performance of high school males on the State of
Texas Assessment of Academic Readiness End-of-Course Exam after attending a virtual high
school for the previous school year as compared to males’ performance on the State of Texas
Assessment of Academic Readiness End-of-Course Exam after attending a brick and mortar high

school for the previous school year?
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RQa3: Is there a difference between the performance of high school females on the State
of Texas Assessment of Academic Readiness End-of-Course Exam after attending a virtual high
school for the previous school year as compared to females’ performance on the State of Texas
Assessment of Academic Readiness End-of-Course Exam after attending a brick and mortar high
school for the previous school year?

Null Hypotheses

Hol: There is no statistically significant difference between high school students’
performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam for
Algebra 1 after attending a virtual high school for the previous school year as compared to those
students’ performance on the State of Texas Assessment of Academic Readiness End-of-Course
Exam after attending a brick and mortar high school for the previous school year.

Ho2: There is no statistically significant difference between the performance of high
school males on the State of Texas Assessment of Academic Readiness End-of-Course Exam
after attending a virtual high school for the previous school year as compared to males’
performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam
after attending a brick and mortar high school for the previous school year.

Ho3: There is no statistically significant difference between the performance of high
school females on the State of Texas Assessment of Academic Readiness End-of-Course Exam
after attending a virtual high school for the previous school year as compared to females’
performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam

after attending a brick and mortar high school for the previous school year.
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Descriptive Statistics
A total of 1087 scores were analyzed for students who completed the STAAR End-of-
Course Exam in Algebra 1. Scores from 1087 students were included of which 368 were from
students who attended a traditional, brick and mortar high school (n = 368, M = 3927, SD = 416)
while 719 were students who attended a virtual high school (n =719, M = 3802, SD = 455). See
Table 1.

Table 1

Descriptive Statistics on STAAR Algebra 1 End-of-Course Exam Student Outcomes

Sample Size Mean Standard Deviation
Traditional 368 3927 416
Online 719 3802 455

In the whole sample, the gender was 57% female (n = 643) and 43% male (n = 494). For
students attending the traditional high school, the gender distribution was 48% female
(traditional female n = 176) and 52% male (traditional male n = 192). In contrast, the gender of
online students was 60% female (online female n = 432) and 40% male (online male n = 287).

Students who take the STAAR Algebra 1 End-of-Course Exam receive a scaled score
based on the number of questions answered correctly. These scaled scores then place students in
one of four categories to denote proficiency of the test objectives — did not meet standards,
approaches standards, meets standards, and masters standards. For students whose scaled score
places them in the did not meet standards category, their performance indicates that they are
unlikely to be successful in the next grade level without ongoing intervention. Students who

score into this category are considered as not passing. The approaches standards category
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indicates that the students can be successful in the next grade if they receive targeted intervention

and support. This category is considered to have passed the exam. The third category, meets

standards, includes students who are likely to be successful in the next grade level, but who may

need short-term academic support. These students also have received a passing score on the

exam. The final category, masters standards, contains students who are expected to successfully

complete the next grade level with little to no academic support. Table 2 shows the scale scores

required for each of the four categories for the spring 2018 administration of the STAAR

Algebra 1 End-of-Course Exam. Figure 1 shows the STAAR achievement levels for both the

online students and the students of the traditional high school in this study.

Table 2
Subject Did Not Meet Approaches Meets Masters
Algebra | EOC | <3499 3500 — 3999 4000 — 4299 > 4300
2018 Spring

Figure 1

Achievement Levels for Traditional and Online Student Performance on Algebra 1 End-of-

Course Exam
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Assumption Testing

For testing Null Hypothesis Hol, Levene’s Test of Equality of Variance was used to
satisfy the assumption of homogeneity of variance. The variance of the two populations are
assumed to be approximately equal based on the results of Levene’s Test, F(1085) = 0.425, p =
0.515 since the significance is not less than 0.05. Because of these results, standard t-tests results
were used.

With the use of histograms, normality was tested. The scores for the traditional students
on the Algebra 1 End-of-Course Exam were found within the normal, bell shaped curve (see
Figure 1). Normality assumption is satisfied. Likewise, the scores of the online students fell
within the normal, bell shaped curve. Therefore, the normality requirement was satisfied for this
group as well.

Figure 1

Histograms for Traditional and Online Student Performance on Algebra 1 End-of-Course Exam
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Levene’s Test of Equality of Variance was again used to satisfy the assumption of
homogeneity of variance for the male students in each population. Considering only the male

students, the variance of the two populations are assumed to be approximately equal based on the
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results of Levene’s Test, F(477) =0.159, p =.690. The assumption of homogeneity of variance
is satisfied since the significance is not less than .05, and the results of an independent t-test are
used.

Normality was tested with histograms. The scores for the male students who attended a
traditional high school lie within the normal, bell-shaped curve (see Figure 2).
Figure 2

Histograms for Traditional and Online Male Student Performance on Algebra 1 End-of-Course
Exam
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Levene’s Test of Equality of Variance was again used to satisfy the assumption of
homogeneity of variance for the female students in each population. Considering only the
female students, the variance of the two populations are assumed to be approximately equal
based on the results of Levene’s Test, F(606) = 2.706, p = .100.

Normality was tested with histograms. The scores of the females who attended a

traditional high school fell within the normal, bell shaped curve (see Figure 3).
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Figure 3

Histograms for Traditional and Online Female Student Performance on Algebra 1 End-of-Course
Exam
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Results

Null Hypothesis Hol

There is no statistically significant difference between high school students’ performance
on the State of Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1
after attending a virtual high school for the previous school year as compared to those students’
performance on the State of Texas Assessment of Academic Readiness End-of-Course Exam
after attending a brick and mortar high school for the previous school year.

An independent sample t-test was conducted to determine if there was a statistically
significant difference between the mean of the Algebra 1 scores for the virtual and brick and
mortar high schools on the State of Texas Assessment of Academic Readiness End-of-Course

Exam.
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Hypothesis Testing Hol

The independent sample t-test determined that there is a statistically significant difference
between the means of student scores on the STAAR End-of-Course Exam in Algebra 1 between
the students who attend a traditional high school (n = 368, M = 3927, SD = 416) and those
students who attend a virtual high school (n =719, M = 3802, SD = 455). The p level was less

than .05; therefore, the researcher can reject the null hypothesis.

Table 3
Hol Independent Sample t-test
Levene’s
Test for
t-test for Equality of Means
Equality of
Variances
95% Confidence
Interval of the
Difference
Sig. (2- Mean Std. Error
F Sig. t df tailed) Difference Difference Lower Upper
Algebra | Equal 425 | 515 | 4.424 | 1085 .000011 | 125.39008 | 28.34463 | 69.77358 | 181.00657
Scaled Score | variances
assumed
Equal 4.553 | 800.213 | .000006 | 125.39008 | 27.54216 | 71.32665 | 179.45350
variance
not
assumed




62

Null Hypothesis Ho2

There is no statistically significant difference between the performance of high school
males on the State of Texas Assessment of Academic Readiness End-of-Course Exam after
attending a virtual high school for the previous school year as compared to males’ performance
on the State of Texas Assessment of Academic Readiness End-of-Course Exam after attending a
brick and mortar high school for the previous school year.

An independent sample t-test was conducted to determine if there was a statistically
significant difference between the mean of the Algebra 1 scores for the male students who
attended virtual and brick and mortar high schools on the State of Texas Assessment of
Academic Readiness End-of-Course Exam.

Hypothesis Testing Ho2

The independent sample t-test determined that there is a statistically significant difference
between the means of male student scores on the STAAR End-of-Course Exam in Algebra 1
between the students who attend a traditional high school (n = 192, M = 3881, SD = 434) and
those students who attend a virtual high school (n = 287, M = 3794, SD = 459). The p level was

less than .05; therefore, the researcher rejected the null hypothesis.
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Ho2 Independent Sample t-test
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Levene’s
Test for
t-test for Equality of Means
Equality of
Variances
95% Confidence
Interval of the
Difference
Sig. (2- Mean Std. Error
F Sig. t df tailed) Difference Difference Lower Upper
Algebra | Equal 159 | .690 | 2.082 | 477 .038 87.27610 | 41.92013 | 4.90516 | 169.64703
Scaled Score | variances
assumed
Equal 2.105 | 424.819 | .036 87.27610 | 41.45917 5.78546 | 168.76674
variance
not
assumed

Null Hypothesis Ho3

There is no statistically significant difference between the performance of high school

females on the State of Texas Assessment of Academic Readiness End-of-Course Exam after

attending a virtual high school for the previous school year as compared to females’ performance

on the State of Texas Assessment of Academic Readiness End-of-Course Exam after attending a

brick and mortar high school for the previous school year.

An independent t-test was used to determine whether a statistically significant difference

existed between the performance of high school females who attended a traditional high school
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and those who attended a virtual high school on the State of Texas Assessment of Academic

Readiness Algebra 1 End-of-Course Exam.

Hypothesis Testing Ho3

The independent sample t-test determined that there is a statistically significant difference

between the means of female student scores on the STAAR End-of-Course Exam in Algebra 1

between the students who attend a traditional high school (n =176, M = 3978, SD = 390) and

those students who attend a virtual high school (n =432, M = 3807, SD = 452). The p level was

less than .05; therefore, the researcher rejected the null hypothesis.

Table 5

Ho3 Independent Sample t-test

Levene’s Test
for Equality t-test for Equality of Means

of Variances

95% Confidence

Interval of the

Difference
Std. Error
Sig. (2- Mean Differenc
F Sig. t df tailed) Difference e Lower Upper
Algebra | Equal 2.706 | .100 | 4.375 | 606 .000014 | 170.34806 | 38.93431 | 93.88550 | 246.81063
Scaled Score | variances
assumed
Equal 4.655 | 373.622 | .000005 | 170.34806 | 36.59515 | 98.38979 | 242.30634
variance
not

assumed
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Summary

Chapter Four provided a detailed report of the statistical processes and results used to
analyze the data and evaluate the null hypotheses for this study. Statistical calculations and
analysis were conducted using SPSS Version 22. The researcher found a statistically significant
difference between the performance of students on the State of Texas Assessment of Academic
Readiness who had attended a traditional, brick and mortar high school versus their peers who
attended a virtual high school. The researcher rejected null hypothesis one as evidence was
found to validate a statistically significant difference in the scaled scores of students who
attended the traditional high school and students who attended the virtual high school.

In addition, evidence was found to solidify a statistically significant difference in the
scaled scores of male students who attended a traditional high school and male students who
attended a virtual high school. The research rejected null hypothesis two.

Furthermore, the researcher rejected null hypothesis three because evidence was found to
confirm a statistically significant difference between the performance on the State of Texas
Assessment of Academic Readiness End-of-Course Exam in Algebra 1 of female students who

attended a traditional high school versus their female peers who attended a virtual high school.
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CHAPTER FIVE: CONCLUSION
Overview

This chapter serves to summarize the outcomes of the study and discern how its results
are applicable. While the overarching goal of this study was to examine the difference in student
performance between traditional and online school, the differentiation between male and female
student performance was also observed and included in the results. Lastly, this chapter seeks to
discuss several implications of this study in education that could help many educators who are
continuing to seek out new ways to improve both in traditional school and in its online
counterpart.

Discussion

The purpose of this study was three-fold. First, this study sought to provide analysis of
student performance data with both the traditional school setting as well as the online learning
environment for secondary level students. Secondly, this study sought to add to the research
available for online students at the secondary level. Thirdly, this study wanted to equip
administrators, teachers, parents, and other stakeholders with the research to make informed
decisions to benefit student learning. With the growth of online learning opportunities for
students of all ages, the types of schools offering (whether wholly or in part) some component of
virtual learning include charter schools, hybrid programs, and traditional schools. Many students
have come to require at least one online class for graduation.

Online learning has grown exponentially. However, it has struggled to erase the initial
perceptions that stakeholders have had regarding comparable learning and student performance
outcomes of the traditional schooling method in a brick and mortar setting. Allen and Seaman

(2013) found that 23% of leaders in academic settings felt online instruction was inferior to
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instruction delivered in a traditional, brick and mortar environment. In addition, traditionally
trained teachers must be trained to meet the challenges of the online environment with students
who are not geographically present with them as they were in the past. Attention, likewise, must
be given to curriculum design and adaptive resources to meet the unique challenges of students.

It is important to note that students who enroll with a publicly funded online school at the
K-12 level are held to the learning outcome standards as their peers in the traditional school
setting. With this in mind, this study proposed to provide further research to aid administrators,
teachers, and stakeholders to make decisions on how to improve student learning as well as
performance on the compulsory state exams. Specifically, this study was designed to determine
if the public online high school and the traditional public high school were equitable in student
performance. This equity was defined by student performance on the State of Texas Assessment
of Academic Readiness End-of-Course Exam in Algebra 1.

Null Hypotheses

Null Hypothesis Hol

Null hypothesis one stated, “There is no statistically significant difference between high
school students’ performance on the State of Texas Assessment of Academic Readiness End-of-
Course Exam for Algebra 1 after attending a virtual high school for the previous school year as
compared to those students’ performance on the State of Texas Assessment of Academic
Readiness End-of-Course Exam after attending a brick and mortar high school for the previous
school year”. There was a significant difference between the means of student scaled scores on
the State of Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1
between the online and traditional high schools, t(1085) = 4.424, p = .000011. Therefore, the

researcher rejected null hypothesis one.
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Null Hypothesis Ho2

Null hypothesis two stated, “There is no statistically significant difference between the
performance of high school males on the State of Texas Assessment of Academic Readiness
End-of-Course Exam after attending a virtual high school for the previous school year as
compared to males’ performance on the State of Texas Assessment of Academic Readiness End-
of-Course Exam after attending a brick and mortar high school for the previous school year.” A
significant difference was found between the means of the student scaled scores on the State of
Texas Assessment of Academic Readiness End-of-Course Exam for Algebra 1 between the male
students who attended online and traditional high schools, t(477)= 2.082, p = .038. Therefore,
the researcher rejected null hypothesis two.
Null Hypothesis Ho3

Null hypothesis three stated, “There is no statistically significant difference between the
performance of high school females on the State of Texas Assessment of Academic Readiness
End-of-Course Exam after attending a virtual high school for the previous school year as
compared to females’ performance on the State of Texas Assessment of Academic Readiness
End-of-Course Exam after attending a brick and mortar high school for the previous school
year.” The means of the scaled scores of females students differed significantly on the State of
Texas Assessment of Academic Readiness End of Course Exam in Algebra 1 based on the
traditional or online learning environment, t(606)= 4.375, p = .000014.

A study done by Stanford University in 2015 found comparable results with regard to
student academic growth in mathematics when comparing the traditional public school with

similar students at an online school. This study found that online students had weaker growth in
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math overall and estimated that they were 180 days behind in learning when compared to their
peers at a traditional public school (Woodworth et al., 2015).
Conclusions

Several conclusions can be made from this study. First, virtual classrooms are not as
effective as traditional classrooms with math instruction when viewing student performance of
learning objectives. Secondly, significant differences were found between the means of male
and female students who attended a traditional public high school and the means of their
comparable peers who attended a virtual public high school. These both speak in support of the
growing concern for the quality of public online instruction particularly in math as it compares to
the quality of instruction found in a traditional public school.

Female students performed slightly better in the traditional classroom than the online
classroom. Female students may perform better in learning environments where relationships
are fostered, and concepts are communicated in both verbal and written words. Male students
also performed better in the traditional classroom. This may be attributed to the structured
learning environment provided by the teacher who is in the same geographical location with the
student. While each student has unique needs for learning, the researcher concluded that these
needs may not be met for all students in the online learning environment.

Implications

The findings of this study support implications for stakeholders in education. First,
administrators of virtual schools must strive to provide teachers with the resources to support the
individual academic needs of the students in the online learning environment. These academic
needs may include adaptive software which can identify gaps in learning as well as prescribe

activities to bridge these learning gaps. In the same way, administrators can brainstorm with
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teachers to plan actions to support student learning and performance. These actions may need to
be different than the actions of teachers in the traditional public school environment as the needs
of online students may be different than their peers in the traditional learning environment.

In the same way, online teachers must commit to making decisions based on the data
available in the online learning environment to move students towards increased performance.
Virtual teachers may need to research and learn proven strategies that will engage online
learners. Because pre-service teacher programs train teachers for traditional learning
environments, educators may need to seek out additional training on the specific needs and
challenges for the online learning environment. Based on the results of this study, parents must
realize that the online learning environment is not a good fit for every child. To ensure that the
specific needs of their child are met, parents must actively monitor the learning of their child.

Limitations

The limitations of this study stem from the casual-comparative design. While the
researcher employed every precaution possible to ensure accurate results, investigations of this
nature should be completed using an experimental design. Studies in the K-12 setting should be
conducted with random-assignment or controlled-experiment design (Cuban, 2013). However,
public high school processes make it difficult to conduct a controlled, randomly assigned study
because students and families most often self-select to be in an online class or in a traditional
face-to-face class.

Recommendations for Future Research

Given the fact that this study is inevitably not all-encompassing, there are several

subdivisions of the topic that are lacking in development. For advancements to be made in this

area of research, the following are suggestions for further research.
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o Exploration in the effects of different online learning platforms to improve online

learning outcomes

e Ways that online learning can be beneficial in other areas, such as technical skills and

time management

« Creating educational experiences that form a hybrid of both online and traditional school

learning.

These areas of further research will pave the way for the advancement of the educational system,

both in online and traditional platforms.
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