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Abstract of Dissertation

Perceived Parent Involvement and a Technology-Enabled Workbook Intervention Effect
Analysis on Summer Learning Loss for 61" and 71" Grade Students Attending a
Pennsylvania K-12 Virtual School

The literature suggests that while the number of students attending virtual charter
schools continues to grow in Pennsylvania, math student academic performance in 6™ and
7t grade math in students attending cyber charter schools falls well below the state
average. Although it is tempting to assume that the concern of summer slide would be
similar in virtual school students as traditional bricks and mortar students, there has been
no published research specifically addressing summer slide among virtual school
students. A computer adaptive formative assessment may provide a solution, also
increase student mathematics performance at the middle school level, and potentially
reduce summer learning loss. The Computer Adaptive Formative Assessment (CAFA) K-
Math Workbook is an ICT based assessment tool specially designed for coping with
challenges in implementing the CCSS in mathematics.

The purpose of this study was to provide insight into three overarching gaps in
the current body of research. It employed the use of an intervention as a tool to
potentially minimize summer slide, utilized a survey to measure parent involvement, in
examining the relationship between perceived parent involvement and summer slide, and
examines the effect of perceived parent involvement onto the effect of the intervention in
summer slide in 6™ and 7t grade students, within the confines of a K-12 virtual school in

Pennsylvania.

vii



The researcher employed the use of paired t-test and regression analyses to
answer the research questions. The results of this study indicate that the intervention was
effective as a means of preventing summer slide in 6™ and 7" grade middle school
students. It also reveals that higher levels of parental involvement reflect higher levels of
student achievement. Statistical analyses explained that while not statistically significant,
pre-test scores/intervention explained a small amount of variance in summer slide above
and beyond parental involvement, and the additional effect of perceived parental
involvement and the intervention explains a variance in summer slide. In addition to a
more detailed description of the results, rationale for the results, theoretical backgrounds,
research design, policy/practice implications, and future directions for research are

presented.
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Chapter |

THE PROBLEM AND ITS CONTEXT

Overview

In the United States (US), virtual, or “cyber” charter schools continue to grow in
numbers and as an alternative to traditional “bricks and mortar” schools. Virtual schools
offer most or all of their instructional programs over the Internet, and are not bound by a
physical location. Full-time virtual schools operated in 25 states during the 2014-2015
school year, and supported about 275,000 students (The Evergreen Group, 2015). In
Pennsylvania, there are currently 14 K-12 virtual schools serving 36,001 students in
grades K-12 (Pennsylvania Department of Education, 2015).

Christensen, Horn and Johnson’s (2008) Disrupting Class: How Disruptive
Innovation Will Change the Way the World Learns addresses the fact that technology is
changing the landscape of public education. They also discuss how this disruptive
innovation has “...reached into the mainstream in the form of virtual chartered schools,
perhaps most notably in Colorado and Pennsylvania” (p. 104). While the number of
students enrolled in, and the number of virtual charter schools continue to grow in
Pennsylvania, math student academic performance in 61" and 7t" grade math in students
attending cyber charter schools falls well below the state average. (Pennsylvania
Department of Education, 2016).

Previous research has reported estimates of summer learning loss (also known as
“summer slide”) ranging from about 1-3 months of declines in the measures of grade-

level equivalency, and these estimates vary with respect to grade level subject matter, and



socioeconomic status (Cooper, 2003; Cooper, Nye Charlton, Lindsay, & Greathouse,
1996; Entwisle & Alexander, 1992, 1994). The decline of knowledge and skills in
mathematics over the summer vacation has major implications for teachers and teaching.
Teachers cannot rely on their students’ knowledge from the previous school year, but
instead need to identify student ability levels and start the new school year with a review
of last year’s learning contents. Although it is tempting to assume that the concern of
summer slide would be similar in virtual school students as traditional bricks and mortar
students, there has been no published research specifically addressing summer slide
among virtual school students.

To add in the complexity of the student math performance issue in middle school
students attending virtual schools, nearly every state in the U.S. has implemented the
Common Core State Standards (CCSS) in mathematics. Teachers are still unsure how to
put these standards into practice. The CCSS calls for middle school students to compute
with fluency, work with algebraic expressions, solve real-world geometry problems, and
build an understanding of statistics and probability, among other mathematical concepts.
It is imperative to have formative assessments in order to differentiate and individualize
instruction in order for each student to master the standards. A computer adaptive
formative assessment may provide a solution for teachers, also increase student
mathematics performance at the middle school level, and potentially reduce summer
learning loss. There is an urgent need for well-designed teaching tools in mathematics in
the middle school. While almost every state has adopted the Common Core State
Standards (CCSS), little action has been taken to align mathematics teaching resources

and state assessments to the CCSS. In light of Information and Communication



Technology (ICT) advancements, this lack of resources is especially problematic for
virtual schools.

The Computer Adaptive Formative Assessment (CAFA) K-Math Workbook (also
known as the CAFA K-Math Workbook) (Choi, Kim, & Yoon, 2014b), is an ICT based
assessment tool specially designed for coping with challenges in implementing the CCSS
in mathematics. The K-Math Workbook can be used as a teaching resource; can be used
for homework, practice problems, quizzes, and other classroom assessments. The
application currently includes an inventory of math problems aligned to one cluster of the
math standards in the Common Core, and is available for grades 6 and 7. The application
is intuitive, providing students with instant feedback, and step-by-step solutions, to
support student learning. The tool provides diagnostic reports instantaneously to students,
parents and teachers, and enables teachers to diagnose each student’s daily progress
toward standard mastery. The tool is flexible, offering students online or off-line access
(Choi, Kim, & Yoon, 2014b).

An empirical research experiment was conducted in South Korea at the high
school level as a pilot-test of the workbook and its features. Students and teachers
participating in the focus group appreciated the system-generated problems with the same
pattern but with unique equations, which enabled students to better understand and
master specific standard-aligned items (Kim, H., Park, J., Jung, S., Park, C., Kim, Lee, &
Choi 2014).

In a second empirical study (Kim, H., Kim, I., & Jung, Y., 2015), students
provided feedback on the use of the Workbook Application. The results show that 87.7%

of the participants are positive about the convenience of the experience with the



Workbook. When surveyed on the convenience of the system, 91.2% indicated that the
experience was positive. 91.1% of parents indicate a general satisfaction with the system.
The survey results indicate that the most desirable quality in the tool is the function,
which generates additional similar items for incorrectly answered items. This feature
allows users to obtain additional practice. The formative assessment system developed in
this study can be used to effectively customize learning by providing users with instant
feedback. This system can determine if the user (student) is proficient in each standard,
and will also determine where the student may need additional instruction or extra
practice. The system could contribute to improving public education as a means of
providing customized academic support in the standards (such as CCSS). However,
further research needs to be conducted in order to validate this system before it can be
fully adapted into educational practice.

Parental involvement has been identified by many researchers as a critical
component of student achievement in a traditional bricks and mortar schooling
environment. Some researchers have suggested that parental involvement is also
important in a K-12 virtual school setting (Clark, 2001). Hoover-Dempsey and Sandler
(1995) hypothesized that once they determine what drives a parent to be involved, that
they can then discern the influence that involvement had on student achievement. With
limited research on parental involvement in virtual schools, this research study will
examine the effect of perceived parental involvement in summer slide for 6! and 7t
grade students in math attending a Pennsylvania virtual school.

Hoover-Dempsey & Sandler (2005) identified a sample of specific involvement

activities and behaviors and divided these activities into general categories of home-



based and school-based involvement. Home-based involvement was defined as that
taking place between the child and parent outside of school (Hoover-Dempsey & Sandler,
2005). Home-based activities and parental behaviors generally focus on the individual
child’s learning-related behaviors, attitudes, or strategies, and include parental activities
such as helping with homework, and being an active part of keeping the student on track.
School-based involvement activities include those typically undertaken by parents at
school.

The models previously mentioned focus on actions. Since thought precedes
action, models that focus on actions do not provide an adequate understanding of the
precursors that promote action (Leahy & Harris, 2001). In order to gain a thorough
understanding of the psychological construct of parent involvement, and observable
factors associated with this construct within the context of the virtual K-12 school, the
Hoover-Dempsey and Sandler model (1995, 2005) of parent involvement is selected for
this study. The model focuses on the psychology of involvement rather than the parent
involvement in activities and actions, and provides for an excellent opportunity to explore
the psychological construct of parent involvement in a new domain, K-12 virtual schools
(Fan & Chen, 2001).

In summary:

1) Virtual schools continue to grow in numbers offering parents a choice from

traditional bricks and mortar K-12 schools.

2) Mathematics performance in virtual schools is a growing national concern

3) Standards aligned teaching/learning/assessment resources are needed

4) Understanding role of parental involvement in virtual schools may provide



teachers, administrators, policy makers, and other researchers with an
explanation to discern the influence that parent involvement has on student

achievement

Statement of the Problem

Virtual schools provide students access to online educational opportunities that
fulfill a need in the contemporary educational system by giving students access to
learning (Joy & Garcia, 2000). Virtual schooling fills a distinctive role in the nation’s
education agenda by serving as an additional option for enacting school choice legislation
(Cavanaugh, Gillan, Kromrey, Hess, & Blomeyer, 2004; NCES 2005; The Evergreen
Group, 2015). Livoti (2010) notes that cyber charter schools continue to provide a new
way for Pennsylvania students to learn as parents become more involved with their
child’s education because strong parent involvement is key.

There is a mounting body of research in the area of supporting online students
through best practices for online teaching. Research by Watson and Ryan (2007)
articulates that virtual schools are in the process of developing successful educational
practices in supporting and promoting online student success in the following areas:
teacher professional development, student teacher communication, student services, data
management, and course development (Black, 2009). The International Association for
K-12 Online Learning is a nonprofit organization working collaboratively with experts in
the field to develop online learning models. While a growing body of research exists for
best practices in online learning, there is very little research available on the effect that
parent involvement has on student achievement, and summer slide in virtual schools.

Mathematics will play a vital role in the jobs of tomorrow (Stevens, Olivarez, Jr.,



Lan, & Tallent-Runnels, 2004; Obama, 2010) and is critical for college and career
readiness (Achieve, Inc., 2008). Participating in higher levels of mathematics in high
school is imperative for preparing students for post-secondary success in the 21st century
(Achieve, Inc., 2008). In order for students to be prepared for these high school
mathematics courses, attention should be paid to student achievement in middle school.
Mathematics performance of 6" and 7" grade students in both virtual schools and
statewide bricks and mortar schools demonstrate an urgent need to improve student math
proficiency, and prevent learning loss that takes place over the summer months when
students are not attending school. Only 14.2% of the 516 6™ grade students attending the
school used in this study took the Pennsylvania standardized test and scored advanced or
proficient in 2016. 17% of the 708 7t grade students attending the school scored
advanced or proficient in 2016 on the Pennsylvania standardized test. The statewide
average for all 6th grade students in Pennsylvania scoring proficient or advanced in
mathematics was 41.1%. The statewide average for all 7" grade students in Pennsylvania
scoring proficient or advanced in mathematics was 37% (Pennsylvania Department of
Education, 2016). There are a variety of indicators showing that many students in the
United States do not perform well in mathematics. As of 2011, the Trends in International
Mathematics and Science Study (TIMSS) illustrates that student in the United States
continue to lag behind Asian and European students in Math and Science achievement

(http://nces.ed.gov/timss).

Summer learning loss refers to the loss of knowledge and academic skills over
summer months when students are out of school, and it is widely recognized as a

pervasive and significant problem in United States education. In a 2015 study conducted


http://nces.ed.gov/timss

in Austria, researchers investigated summer learning losses in a sample with nine-week
summer vacations. The results showed losses as well as gains for student in lower
secondary education (182 students between 10 and 12 years old). Students experienced
losses in arithmetic problem solving (measured by the HAWIK 1V intelligence test) and
spelling, but gains in reading. Students from families with a low socio-economic status
suffered much more from a decline in knowledge and skills over the summer vacation
compared to students from families with a high socio-economic status (Moore, 2010).
Out of all students attending the school used in this research study, 53% qualify for free
and reduced meals. The CEDO National Charter School Study (2011), which found that
“performance at cyber charter schools (in Pennsylvania) was substantially lower than the
performance at brick-and-mortar charters with 100% of cyber charters performing
significantly worse than their traditional public-school counterparts in both reading and
math” (p. 20).

Previous research has reported estimates of summer learning loss ranging from
about 1-3 months of declines in the measures of grade-level equivalency, and these
estimates vary with respect to grade level subject matter, and socioeconomic status
(Cooper, 2003; Cooper, Nye Charlton, Lindsay, & Greathouse, 1996; Entwisle &
Alexander, 1992, 1994). The decline of knowledge and skills in mathematics over the
summer vacation has major implications for teachers and teaching. Teachers cannot rely
on their students’ knowledge from the previous school year, but instead need to identify
student ability levels and start the new school year with a review of last year’s learning
contents.

While there have been studies addressing summer learning loss in traditional



bricks and mortar schools, minimal research attention has focused on addressing middle
school math performance in US virtual K-12 schools. Further, there has been no
published research to address summer learning loss in virtual school students at the
middle school level. With math student achievement falling far below the state average
for the school selected for this research study, there is an urgent need to ensure that
further learning loss does not take place over the summer months. To date, there is no
specific solution to prevent the summer slide in middle school students attending virtual
schools.

In virtual schools, parental involvement and encouragement in student academic
activities is especially important for student academic achievement, considering that
virtual students lack the physical presence of teachers throughout their school day (Black,
2010). Where students in bricks and mortar environments spend all day with physical
access to support by their teachers, the virtual student spends the majority of time
learning at home. Middle school students in a virtual school spend more time online, and
less time working from print material, during their school day as they progress toward
becoming independent learners. Parental involvement in the education of middle school
students, especially in the virtual setting, may impact student achievement and self-
perceptions of mathematics ability.

Edwards (2004) defines family involvement as “broad enough to encompass the
radical change undergone in what constitutes a family and the roles and responsibilities in
the lives of the adults who nurture the children in today’s schools (p.11).” For the
purposes of this research study, the terms family involvement, family engagement, or

parent involvement will be limited to the involvement of biological parents or those



placed in a guardianship role as learning coaches of a student enrolled in a Pennsylvania
K-12 virtual school.

Students learning in the home environment lack the physical presence of the
teacher. Little is known on how to best provide the support to keep online learners
focused on assigned tasks. In light of the proximity issue associated with online learning,
and the relative uncertainty regarding face-to-face educational practices that transfer into
a virtual learning environment, we are unable to assume that the effects of parental
involvement on student achievement in online learning will be similar to those found in
traditional school settings (Black, 2009). To date, there is no existing research
investigating the impact of this type of parent involvement on student achievement
(Russell, 2004; Black, Ferdig & DiPietro, 2008). An understanding of the role of the
parent involvement in virtual school achievement is a significant research component that
will contour the future of K-12 virtual schooling in the United States.

Parental involvement has been identified by many researchers as a critical
component of student achievement in a traditional bricks and mortar schooling
environment (Jeynes, 2011; Epstein & Sanders, 2006; Green, Walker, Hoover, Dempsey,
& Sandler, 2007). Some researchers have suggested that parental involvement is also
important in a K-12 virtual school setting (Clark, 2001). It is tempting to assume the
unity between factors influencing achievement in traditional schooling environments and
factors that influence virtual school achievement (Reeves & Nass, 1996).

Effective family involvement is designated as the process of helping parents and
family members use their abilities to simultaneously benefit themselves as well as their

children (Edwards, 2004). By adopting an Edwardian understanding of family
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involvement, it can be stated that parental involvement involves a host of activities, some
of which may not be associated with physical presence within a school (Sy, Rowley &
Schulenberg, 2007).

Despite the significant body of research that exists addressing the role of the
family in traditional schooling, much remains to be researched. For example, the
relatively recent move from synchronous (telephone and parent-teacher conferences) to
asynchronous communication methods (email, voicemail) between home and school has
specific implications for how teachers and parents communicate (Bouffard, 2006); and
the effect of parent involvement on specific academic content areas remains an area with
limited research (Fan & Chen, 2001).

Educational research has focused on the role that families play in their children’s
academic development over the past three decades, and has established a direct
relationship between parental involvement and student achievement (Epstein & Dauber,
1991). Parental involvement for most families decreases as their children progress from
elementary school to middle school (Criddle, 2004). Henderson and Mapp (2002)
reported that the more families support their child’s learning and educational progress,
the more their children tend to do well in school and continue their education. Additional
research indicates that parental involvement leads to improved educational performance
(Epstein et al., 2002; Fan & Chen, 2001). Even though research showed benefits of
parental involvement with homework, fewer parents are involved in secondary schools or
feel able to help their teens with increasingly difficult schoolwork (Epstein, 2001;
Hoover-Dempsey et al., 2002).

To address this gap in research, the K-Math Workbook intervention may provide
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a means of keeping students engaged in learning over the summer months, therefore
minimizing summer learning loss. The K-Math Workbook (Choi, Kim, & Yoon, 2014b),
is an ICT based assessment tool specially designed for coping with challenges in
implementing the CCSS in mathematics. K-Math Workbook can be used as a teaching
resource; can be used for homework, practice problems, quizzes, and other classroom
assessments. The application currently includes an inventory of math problems aligned to
one cluster of the math standards in the Common Core, and is available for grades 6 and
7. The K-Math Workbook offers instant feedback, and provides teachers with the
opportunity to adjust instruction and affect student learning immediately. It can also
reduce the burden of traditional high cost testing. Since the K-Math Workbook is aligned
to the CCSS, unlike most mathematics text books, teachers are not required to spend time
hunting for aligned resources.

While the K-Math Workbook has been utilized successfully as a tool in research
in South Korea, it has not yet been used in empirical research in the US in helping
students meet the CCSS nor as a tool in reducing summer slide. This research study will
utilize a summer intervention for 6! and 7t" grade students attending a Pennsylvania K-12
virtual school. By exploring the use of the summer workbook intervention, this study
may help parents, teachers, school administrators, policy makers, and other researchers in
determining the relationship between the use of the intervention and summer slide.

Students’ entry into middle school and early adolescence reflect change on many
levels (Hill & Tyson, 2009). Students in middle school grades encounter changes in
physical and social development; enter a larger, more bureaucratic system with more

curricular choices and more teachers (Dauber & Epstein, 1989). The meeting of these
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changes at early adolescence increases the risk that students may not reach their potential
and heightens the need to identify sources of support (Hill & Tyson, 2009).

This study provides insight into three overarching gaps in the current body of
research. It employs the use of the intervention as a tool to potentially minimize summer
slide, utilizes a survey to measure parent involvement, specifically Hoover-Dempsey’s
Parent Mechanisms of Involvement (Encouragement, Modeling, Reinforcement, and
Instruction), in examining the relationship between perceived parent involvement and
summer slide, and examines the effect of perceived parent involvement onto the effect of
the intervention in summer slide in 61 and 7" grade students, within the confines of a K-

12 virtual school in Pennsylvania.

Objectives
The purpose of this research was:

1) To develop a standards-aligned summer intervention based on K-Math Workbook
items;

2) To examine the effect of the intervention on the summer slide for middle school
students;

3) To examine the effect of parent involvement on summer slide in middle school
students;

4) To examine the effect of parent involvement on to the effect from the intervention

to the summer slide (i.e., evaluating parent involvement as the moderator).

As an emerging field with limited research, a quantitative method is appropriate.

Simple linear regression was used to examine the effect of the K-Math workbook
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intervention the summer slide, and was used to examine the effect of parental
involvement on to the summer slide. Multiple regression analysis was used to relate a set
of regressor (independent or predictor) variables to a criterion (dependent or outcome)
variable, for purposes of explanation and/or prediction, with an equation linear in its
parameters. In this case, the K-Math summer workbook intervention is the dependent
variable measured by using Pre-Test and Post-Test achievement data, as well as an

aggregate score of perceived parental involvement as independent variables.

Research Questions
Research Question (RQ) 0: What is the standard aligned workbook intervention for the
summer slide based on the K-Math Workbook?
This question was answered by developing a workbook based on items selected from the
K-Math Workbook by 6" and 7t grade math department heads. Similar items were
generated from the items selected by teachers, for student use and completion over the

summer months.

RQ 1: What is the effect of the intervention on the summer slide for 6 and 7t" grade
students at a Pennsylvania K-12 virtual school?

Ho_1: The intervention does not affect summer slide.

To answer this research question, Simple Linear Regression analysis procedures were
employed utilizing Post-Test and Pre-Test achievement data as a dependent variables (Y)
and the K-Math workbook intervention as the independent variable (X). Participation is

defined as at least one standard in the workbook intervention as completed.
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Figure 1: Model 1 for Research Question 1 and Research Hypothesis 1

RQ 2: What is the effect of perceived parental involvement on to the summer slide for 61
and 7™ grade students at a Pennsylvania K-12 virtual school?

Ho_2: There is not a significant difference on summer slide in students with higher levels
of perceived parent involvement.

To answer this research question, Simple Linear Regression analysis procedures were

employed utilizing Post-Test and Pre-Test achievement data as dependent variables (Y)

and the aggregate score of perceived parent involvement as the independent variable (X).

Summer Slide

Parental

Involvement
X

Y

Figure 2. Model 2 for Research Question 2 and Research Hypothesis 2.

RQ 2.1: What is the effect of the intervention on to the summer slide “above and beyond”
perceived parental involvement for 6™ and 7t grade students at a Pennsylvania K-12
virtual school?

Ho_2.1: There is no effect of the intervention on to summer slide in addition to perceived

parental involvement for 6™ and 7" grade students at a Pennsylvania K-12 virtual school.
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To answer this research question, Multiple Linear Regression analysis procedures were
employed utilizing intervention participation and perceived parent involvement as

independent variables and summer slide as dependent variables.

ntervention
Participation
X1

Involvement
X2

Figure 3. Model 2.1 for Research Question 2.1 and Research Hypothesis 2.1.

RQ 3: What is the effect of perceived parental involvement on to the effect from
intervention to the summer slide?

Ho_s: The additional effect of perceived parental involvement and intervention onto
summer slide is significant.

To answer this research question, Multiple Linear Regression analysis procedures
were employed utilizing intervention and perceived parent involvement, from
intervention participation and perceived parental involvement as independent variables
and summer slide as dependent variables. Evaluating R Square Chance, the additional
effect of X1 (parental involvement) and X2 (Model 2-2) to X1 (workbook intervention
main effect) X2 (parent involvement main), X1*X2 (moderation effect; a.k.a. interaction
effect) Model 3. A mediation model looks to identify and explain the process that

underlies an observed relationship between the workbook intervention (independent
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variable) and summer slide (dependent variable) through the inclusion of a third variable
(perceived parental involvement), rather than a direct causal relationship between the

independent variable and the dependent variable, which in turn influences the dependent
variable. In this case, the mediator variable serves to clarify the nature of the relationship

between the independent and dependent variables.

Workbook

Intervention :
Participation Summer Slide

X1 Y

Parental
Involvement
X2

Figure 4. Model 3 for Research Question 3 and Research Hypothesis 3.

Statement of Potential Significance
This section will outline the following significant needs which have been outlined
in the problem statement:
e Identifying and understanding how and what the standard aligned
workbook intervention resources are beneficial to whom and why?
e Identifying and understanding how the workbook intervention is effective

is beneficial to whom and why?
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e Identifying and understanding how parental involvement is
effective/important is beneficial to whom and why?

e ldentifying and understanding how parental involvement moderating is
beneficial to whom and why?

There is an urgent need to find instructional tools that assist struggling middle
school math learners. In 2010, forty-five states had adopted the CCSS (CCSS Initiative,
2012). These standards are meant to ensure that students are career and college ready
with respect to English Language Arts and Mathematics upon graduating from high
school. The Web-Based Education Commission (2001) called for moving from promise
to practice by using the internet for learning and making e-learning the centerpiece of our
nation’s education policies. In February of 2012, the Obama administration requested that
all schools quicken their timeframes for adopting digital textbooks. In addition to a lack
of research on mathematics programs based upon the CCSSM (Common Core State
Standards in Mathematics), there is no research upon which to base decisions regarding
which digital resource for mathematics has the greatest benefit for helping our students
reach proficiency. The convergence of the demands imposed by the CCSSM, and the
need to improve mathematics achievement indicate a need for research on this front.

The answers to the research questions are important, as more and more online
programs are offered to middle school students. This study is significant because it seeks
to provide deeper insight concerning the use of the intervention as a means of potentially
reducing summer learning loss in bricks and mortar and virtual middle school students.

Quantifying the effect of the intervention adds to the growing literature on

summer learning loss, and is the first empirical study in the United States to examine the
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effect of the K-Math workbook on virtual middle school students in math. This study
uses empirical intervention with pre- and post-tests to include a survey and interviews for
parents to solicit feedback in the usefulness of the tool in helping to reinforce the CCSS
in mathematics.

In addition to the use of the intervention and summer slide, it also provides insight
into the type of support parents and guardians provide to their cyber charter school
students. It also seeks to provide a better understanding of what type of support learning
coaches received themselves and to capture their beliefs about their roles as educational
facilitators for their own children. Virtual school students lack the physical presence of
the teacher, so the role of adult supporter often falls to the parent. Russell (2004) was
concerned that relying on parents, of whom not much was known about their ability to
model and encourage their learners, is problematic. If uncertainty exists over the quality
of support cyber charter students receive from their parents then it is essential to develop
a better understanding of these learning coaches, including how they support their
students and the breadth, depth and type of support they provide to their children.

While the number of students served in virtual school environments continues to
grow, research-based investigations into successful teaching, learning and student support
processes are limited (Black, 2009). Guidelines and standards for instructional practices
in online learning have been established by The American Federation of Teachers, Sloan-
C, American Distance Education Council, Southern Regional Board, National Education
Association, and the North American Council for Online learning. While standards and
instructional practices guidelines now exist, most guidelines remain non-empirical

adaptations of face-to-face practices, whose primary focus is on guidelines for course
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development and pedagogical practice. With the expansion of online learning
opportunities and the growth of virtual schools, more research is needed in K-12 virtual
education, and specifically the role of parent involvement in supporting the reduction of
summer slide in the virtual learning setting.

Edwards (2004) indicates that the role of parent involvement in virtual schooling
could be as important, if not more important than its role in traditional schooling.
Unfortunately, research studies on parental involvement address traditional bricks and
mortar student populations. Therefore, the study of parental involvement and its
relationship to virtual school summer slide could assist the development of new
communication strategies between virtual schools, teachers and parents that will lead to
improvement in student achievement.

Practitioners of both virtual and bricks and mortar schools, policy-makers, and
researchers may find this study helpful in developing procedures, policies, and
recommendations to improve cyber and traditional middle school math education for
students in the Commonwealth of Pennsylvania and beyond. The answers to my research
questions are important and will benefit parents, students, teachers, administrators, policy
makers, and other researchers because there is a significant gap in the literature on the use
of the workbook intervention on the summer slide, and parental involvement on the
summer slide in K-12 virtual school students. The use of the workbook intervention may
assist both bricks and mortar and virtual schools in implementing instructional
approaches that support students in acquiring the Common Core State Standards. New
instructional methods are needed in our nations middle schools to support students in the

types of skills and abilities needed for success in a 21% century global society.
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Conceptual Framework of Forthcoming Study

This section will address the logical flow of the research questions and answers.
The first question addresses summer slide in math. As noted earlier in this chapter,
Mathematics performance of 6" and 7" grade students in both virtual schools and
statewide bricks and mortar schools demonstrate an urgent need to improve student math
proficiency, and prevent learning loss that takes place over the summer months when
students are not attending school. Only 14.2% of the 516 6™ grade students attending the
school used in this study took the Pennsylvania standardized test and scored advanced or
proficient in 2016. 17% of the 708 7™ grade students attending the school scored
advanced or proficient in 2016 on the Pennsylvania standardized test. The statewide
average for all 6th grade students in Pennsylvania scoring proficient or advanced in
mathematics was 41.1%. The statewide average for all 7" grade students in Pennsylvania
scoring proficient or advanced in mathematics was 37% (Pennsylvania Department of
Education, 2016).

Student achievement data was analyzed through two assessments: The K-Math
Workbook (a.k.a. CAFA Smartworkbook), (Choi, Kim, & Yoon, 2014b); as a pre- and
post- test and served as the independent variable. Student completion of workbook
intervention, measuring math achievement for students in grades 6 and 7 served as the
dependent variable. The K-Math Workbook is available online, but the PDF version of
the tool is freely available through the Computer Adaptive Formative Assessment
(CAFA) website at CAFALab.com. A paper workbook version of the tool was purchased
through the CAFA online store. The application currently includes an inventory of math

problems aligned to one cluster of the math standards in the Common Core, and is
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available for grades 6 and 7. The application is intuitive, providing students with instant
feedback, and step-by-step solutions, to support student learning. The tool provides
diagnostic reports instantaneously to students, parents and teachers, and enables teachers
to diagnose student’s daily progress toward standard mastery. The tool is flexible,
offering students online or off-line access (Choi, Kim, & Yoon, 2014b).

The second research question, the relationship between parent involvement and the
summer slide was answered, with perceived parental involvement as the independent
variable, and the change between the K-Math Workbook pre-and post-test assessment
data as the dependent variable. An aggregate score using the adapted Hoover-Dempsey
and Sandler’s Parent Involvement Mechanisms Model survey for parents was employed.
This survey includes questions related to parental encouragement, parental modeling,
parental reinforcement, and parental instruction. With a scant body of research published
in K-12 online learning, this research study will inform bricks and mortar school districts
implementing an online learning model, and virtual schools, on the influence of parent
involvement when learning takes place primarily in the home environment. The study of
parental involvement and its relationship to virtual school student achievement and
summer slide could assist in developing new communication strategies among virtual
schools, teachers, and parents that will lead to improvement in student achievement, as
the K-12 learning landscape continues to evolve more and more toward online learning
opportunities for students.

The second part of the second research question examines the effect of the
intervention on to the summer slide, above and beyond perceived parental involvement.

To answer this question, both the workbook intervention and parent involvement were
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isolated as independent variables, and the summer slide as the dependent variable to
determine what if any effect the summer workbook intervention had beyond parental
involvement in summer slide. Finally, the last research question took the second research
question one step further, and examined the effect of perceived parental involvement on
to the effect from the intervention to the summer slide.

The answers to these questions are important. Math achievement has been a focus
in the United States for many years (National Center for Education Statistics, 2014).
There is a continuing need to find instructional tools aligned to the CCSS that assist
struggling math learners, and help reinforce standards addressed by 6™ and 7" grade
teachers. This study contributes to the body of literature by helping to identify if the
intervention has an effect on summer slide, and also helps to identify the role parental
involvement plays in the summer slide. This research will inform teachers,
administrators, and policy makers to determine the support needed at home to help
students achieve academic success in math.

The researcher approached all research findings through the lens of the Cognitive
Theory of Multimedia Learning, a theory based on three main assumptions: there are two
separate channels (auditory and visual) for processing information; there is limited
channel capacity; and that learning is an active process of filtering, selecting, organizing,
and integrating information. The theory is based on the idea that learners learn better
when they engage in relevant cognitive pressing such as attending to the relevant material
in the lesson, mentally organizing the material into a coherent cognitive representation

and mentally integrating the material with their existing knowledge. The theory also
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demonstrates that learners may engage in less in-depth learning with just text alone, not
connecting what they have read with new or prior knowledge.

In the section below, | will briefly summarize each potential solution, the use of
the intervention, and parental involvement in preventing summer slide in middle school

students attending a K-12 Pennsylvania virtual school.
Solution 1: Workbook Intervention
The Computer Adaptive Formative Assessment (CAFA) K-Math Workbook

With nearly every state in the U.S. implementing the Common Core State
Standards, or state-specific versions of the Common Core State Standards in
mathematics, teachers are still unsure how to put these standards into practice. There is an
urgent need for well-designed teaching tools in mathematics in the middle school. The
CCSS calls for middle school students to compute with fluency, work with algebraic
expressions, solve real-world geometry problems, and build an understanding of statistics
and probability, among other mathematical concepts. In a 2013 survey of more than 400
middle school math teachers by the University of Rochester found that slightly over two-
thirds of teachers surveyed are using textbooks adopted prior to the CCSS (Dauvis,
Choppin, Roth, & Drake, 2013). Teachers also called for a need for more support in
implementing the CCSS in math, and better aligned curriculum materials. 60% of
teachers are taking on the task of seeking out online teaching resources, which is both
time-consuming and demanding.

Assessments currently being designed by state consortia are primarily summative.
Formative assessments, which provide value-added information and are integrated into

classroom practice, are needed in order to identify student challenges in mastering
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specific standards. It is imperative to have formative assessments in order to differentiate
and individualize instruction in order for each student to master the standards.

The Computer Adaptive Formative Assessment (CAFA) K-Math Workbook
(Choi, Kim, & Yoon, 2014b), is an ICT based assessment tool specially designed for
coping with challenges in implementing the CCSS in mathematics. The Workbook can be
used as a teaching resource; can be used for homework, practice problems, quizzes, and
other classroom assessments. The application currently includes an inventory of math
problems aligned to one cluster of the math standards in the Common Core, and is
available for grades 6 and 7. The application is intuitive, providing students with instant
feedback, and step-by-step solutions, to support student learning. The tool provides
diagnostic reports instantaneously to students, parents and teachers, and enables teachers
to diagnose student’s daily progress toward standard mastery. The tool is flexible,
offering students online or off-line access.

An empirical research experiment was conducted in South Korea at the high
school level as a pilot-test of the workbook and its features. Students and teachers
participating in the focus group appreciated the system-generated problems with the same
pattern but with unique equations, which enabled students to better understand and
master specific standard-aligned items (Kim, H., Park, J., Jung, S., Park, C., Kim, Lee, &
Choi 2014).

In a second empirical study (Kim, H., Kim, ., & Jung, Y., 2015), students
provided feedback on the use of the workbook application. The results show that 87.7%
of the participants is positive about the convenience of the experience with the workbook.

When surveyed on the convenience of the system, 91.2% indicated that the experience
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was positive. 91.1% of parents indicate a general satisfaction with the system. The survey
results indicate that the most desirable quality in the tool is the function, which generates
additional similar items for incorrectly answered items. This feature allows users to
obtain additional practice. The formative assessment system developed in this study can
be used to effectively customize learning by providing users with instant feedback. This
system can determine which standards the user (student) is proficient in the standards,
and also will determine where the student may need additional instruction or extra
practice. The system could contribute to improving public education as a means of

providing customized academic support in the standards (such as CCSS).
Solution 2: Moderator role — intervention, summer slide, parental involvement
Parent Involvement Mechanisms Model

The original Hoover-Dempsey and Sandler model of the parental involvement
process (1995, 1997) investigates parental involvement by examining the mechanisms of
influence parents will engage in when they are involved. These mechanisms include
parental encouragement, parental modeling, parental reinforcement, and parental
instruction. The four scales measuring these four mechanisms in the Hoover-Dempsey
and Sandler’s model were proved to be reliable and valid measurements (Black, 2009). In
2009, Black used this instrument to evaluate the influence of parental involvement on
student achievement in a K-12 virtual schooling environment. This model was
established in traditional learning environments, however was tested for validity in a
virtual school setting for students in grades 9-12 in 2010 (Algina, Black, Cavanaugh,
Dawson, & Liu, 2010). Edwards (2004) indicates that the role of parent involvement in

virtual schooling could be as important, if not more important than its role in traditional

26



schooling. Unfortunately, research studies on parental involvement address traditional
bricks and mortar student populations. Therefore, the study of parental involvement and
its relationship to virtual school summer slide could assist the development of new
communication strategies between virtual schools, teachers and parents that will lead to

improvement in student achievement.

Summary of the Methodology

A quantitative research design was used to explore the relationship between the K-
Math Workbook pre-and post-tests in determining summer slide. The summer workbook
intervention was designed using items selected by teachers from the K-Math workbook.
6™ and 7t grade math department chairs selected items based on the standards they teach
throughout the year, and ensure that the standards chosen are aligned to the curriculum.
The intervention is separate from the K-Math Workbook, but identified particular
standards for student practice throughout the summer. The K-Math Workbook
assessment was used to measure student achievement. The pretest took place in May and
June 2017 in 6% grade students attending a K-12 virtual school in Pennsylvania. The post-
test took place on the same students testing in the spring of their 61 and 7" grade year,
entering 7t and 8" grade in late August/early September of 2017. The participants for
this study included all 6™ and 7t" grade students enrolled at the virtual school in May
2017. At the completion of the study, a survey was administered to parents in an attempt
to further evaluate the intervention and Workbook tool.

The adapted Hoover-Dempsey & Sandler model has proved to be a valid and

reliable survey instrument in determining perceived parental involvement in virtual

school students (Black, 2010). Parent survey data was collected in May, 2016. Validity
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and reliability for the survey instrument was determined through a pilot administration
and statistical analysis through the research of Erik Black (2009). An aggregate score was
used to determine level of parental involvement.

Regression analysis enabled the researcher to determine if a relationship exists
between student completion of the intervention, summer learning loss (summer slide),
and perceived parent involvement for 6™ and 7t grade students at a Pennsylvania K-12
virtual school. In addition to the regression analysis, descriptive statistics were reported.
A more detailed description of the research methodology is presented in Chapter 3.

The outcomes-focused, positivist method was selected to provide for a scalable,
replicable, objective, empirical investigation. Through the use of quantitative data
collection, it is possible to sample a large number of individuals and project these results
to a population. Quantitative data generated by this study will be analyzed using

statistical procedures.

Delimitations

The researcher has proposed several delimitations on the proposed study.
Delimitations establish boundaries and narrow the scope of the research (Creswell, 2003).
My educational background is varied. | have worked as a teacher in a traditional (bricks
and mortar) environment and as an administrator in a cyber school environment. | am a
certified school principal, and former employee at the Pennsylvania Department of
Education. In my recent position as Director of Federal Programs and Family Services, |
worked in what would be a central office role at a traditional bricks and mortar
environment. Due to accessibility concerns, my research took place at the K-12 virtual

school where | was employed. This research is non-evaluative in nature.
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Student achievement in middle school mathematics is a concern at the school
where | was employed. Only 14.2% of 6" grade students attending the school used in this
study took the Pennsylvania standardized test and scored advanced or proficient in 2016.
17% of 7" grade students attending the school scored advanced or proficient in 2016 on
the Pennsylvania standardized test. The statewide average for all 6th grade students in
Pennsylvania scoring proficient or advanced in mathematics was 41.1%. The statewide
average for all 7" grade students in Pennsylvania scoring proficient or advanced in
mathematics was 37% (Pennsylvania Department of Education, 2016). It is imperative to
make every effort as an educator to reduce the summer slide in middle school students in
an effort to be sure that all of our students are prepared for college, and the jobs of the
21% century. The use of the intervention may provide a solution where teachers can
expand the use of the tool throughout the year in addressing the mathematics deficiency

in middle school students.

Limitations

This study has several limitations. Limitations, which are inherent with any
research methodology, identify weaknesses in a study (Creswell, 2003). The limitations
of this study include limitations of sampling design as well as limitations in data analysis.
An illustrative discussion of the limitations is found in Chapter 5.

This study was limited to one of 14 Pennsylvania Cyber Charter Schools, and was
limited to participation in 6™ and 7t" grade students. The results of this study may be
expanded to evaluate the use of the K-Math Workbook assessment and summer
workbook intervention in additional virtual schools statewide and across the nation

through further research. The use of the K-Math Workbook may be expanded to other
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virtual schools within the state of Pennsylvania, and nationwide to determine if this
intervention is a potential solution to summer slide, and used as an instructional tool for
teachers of virtual and traditional bricks and mortar middle school students. The use of
the adapted Hoover-Dempsey & Sandler model of perceived parental involvement has
been limited to study virtual middle school students attending one cyber charter school in
Pennsylvania. This survey tool may be offered to other virtual schools as a means of
determining the effect of perceived parental involvement on summer slide and student
achievement in other grade levels, within the state of Pennsylvania, and at virtual schools

across the nation.

Definition of Key Terms

Asynchronous communication. Online communication that occurs over time
rather than simultaneously (Northwest Regional Educational Laboratory, 2005).

Bricks and Mortar. was defined as a traditional school setting where students
attend school at a facility where instruction is provided by both conventional and online
educational programs (National Forum on Educational Statistics, 2006).

Cognitive Theory for Multimedia Learning. based on three main assumptions:
there are two separate channels (auditory and visual) for processing information; there is
limited channel capacity; and that learning is an active process of filtering, selecting,
organizing, and integrating information.

Cyber School (see also Virtual School). An online learning environment
providing individual classes or a complete educational program, such as the complete

grade level or degree (ASTD, n.d.).
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Digital immigrant. Someone who was born before the existence of digital
technologies and adopted it to some extent later in life. Someone who was already
socialized in predigital ways when digital technology arrived (Prensky, 2001).

Digital native. A person who was born during or after the general introduction of
digital technologies and through interacting with digital technology from an early age,
has a greater understanding of its concepts (Prensky, 2001).

Distance learning. A formal education process in which the student and instructor
are not in the same place. Thus, instruction may be synchronous or asynchronous...may
involve communication through the use of video, audio, or computer technologies, or by
correspondence [which may include both written correspondence and the use of
technology such as CD-ROM ] (Parsad & Lewis, 2008).

Distance education. Learning that occurs with a distance and time separation
between teacher and student requiring special delivery modes (Northwest Regional
Educational Laboratory, 2005).

Face-to-face learning. Learning venue in which learner and instructor are both
physically present (Wuensch et al., 2008)

Hybrid courses. Online courses that schedule some face-to-face time as part of the
online course design (Ko & Rosen, 2004).

Online classes. The primary means of content delivery is the Internet (Northwest
Regional Educational Laboratory, 2005).

Online learning. Distance education that employs electronic technology such as

email, Internet, and Web links. Instruction may be asynchronous, without time
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restrictions, or synchronous, with specific times (Northwest Regional Educational
Laboratory, 2005).

Online learning program. An educational organization that develops and offers
online instruction (Northwest Regional Educational Laboratory, 2005).

Summer Learning Loss (also referred to as summer slide). represents the decline
in student performance levels in identified subject areas that occurs over the summer
break that is part of the traditional school calendar.

Synchronous learning. Learning where people are online at the same time and
interaction occurs without a time delay (real-time) and which requires them to attend at
specific times.

Traditional. An inherited, established, or customary pattern of thought, action, or
behavior; cultural continuity in social attitudes, customs, and instruction.

Traditional school calendar. Refers to the school calendar configuration where
approximately nine months each year are allocated for regular educational programming,
as prescribed by state and district guidelines, with approximately three months of hiatus
during the summer months, with the exception of supplemental or remedial summer
programming.

Web. Often referred to as the Internet.

Virtual classroom. An online learning environment providing individual classes
or a complete educational program, such as the complete grade level or degree (ASTD,

n.d.).
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Chapter I1-

REVIEW OF THE LITERATURE

Introduction

This chapter will explore current research by establishing it within the context of
existing research that explores parent involvement and its impact on students’ academic
achievement. This chapter is organized into eight sections, the first of which will examine
the importance of principal leadership in both bricks and mortar and online learning
environments. The second section will introduce K-12 virtual schooling and research
related to achievement, both nationally and in Pennsylvania. The third section will
examine the phenomenon of “summer learning loss”. The fourth section will address the
Computer Adaptive Formative Assessment (CAFA) K-Math Workbook as a means of
assessment. The fifth section will explore existing research in parent involvement in both
traditional, and virtual environments to address the theoretical models in parent
involvement. The sixth section will explore reasons why parents choose K-12 virtual
education. The seventh section will explore emerging research in “Digital Natives”. The
eighth section will frame the synthesize research through the Cognitive Theory of
Multimedia Learning. This review of literature will function to establish a context for
virtual schooling and provide a basis for discussing the role of the parent in virtual
student achievement.

In searching for literature to support this study, | investigated education databases

such as Academic Search Premier, Education Research Information Clearinghouse

(ERIC), ProQuest, and ProQuest Dissertations and Theses. Books from the fields of
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cyber/virtual education, education administration, parent and community involvement
were used. Keywords for searches included principal leadership, cyber schools, online K-
12 schools, virtual schools, virtual school leadership, cyber school leadership, principals
and technology, family engagement, parent involvement, family involvement in virtual
schools, family involvement in middle schools, parent/family involvement in junior high
schools, summer learning loss, summer slide, and the Cognitive Theory of Multimedia
Learning. | checked reference lists contained in the articles and dissertations that |
identified as potentially useful for further references. To be included in the literature
review, resources had to constitute original research. The research cited in this study
dates from 2003 through 2017, with key literature from earlier years.

In the United States, cyber, or “virtual” charter schools continue to grow in
numbers and as an alternative to traditional “bricks and mortar” schools. Virtual schools
offer most or all of their instructional programs over the Internet, and are not bound by a
physical location. In 2003, there were only 60 cyber charter schools in 13 states. By
2009, the number tripled to 195 schools, operating in 26 states and serving over 105,000
students (Brady, Umpstead & Eckes, 2010).

Research indicates that the next decade will be a defining period for online
learning in public schools. Clayton Christensen (2008), a Harvard University Researcher,
asserts that the education system of the United States stands at the precipice of an online
learning revolution. Data suggest that by 2019, about 50% of high school courses will be
delivered online. In 2007, online courses account for just 1% of all courses. Christensen
(2008) indicates that this substitution is happening because of the technological and

economic advantages of computer-based learning, compared to the monolithic school
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model. Four factors will accelerate the substitution: computer-based learning will keep
improving; the ability for students, teachers, and parents to select a learning pathway
through each body of material that fits each of the types of learners- the transition from
computer-based to student-centric technology; a looming teacher shortage; and that costs

will fall significantly as the market scales up.
Description and Critique of Scholarly Literature
Virtual K-12 Education

In the United States, cyber, or “virtual” charter schools continue to grow in numbers
and as an alternative to traditional “bricks and mortar” schools. Virtual schools offer most
or all of their instructional programs over the Internet, and are not bound by a physical
location. In 2003, there were only 60 cyber charter schools in 13 states. By 2009, the
number tripled to 195 schools, operating in 26 states and serving over 105,000 students
(Brady, Umpstead & Eckes). Full-time cyber charter schools operated in 25 states during
the 2014-2015 school year, and supported about 275,000 students. About 175,000 of
these students attend schools supported by either K-12, Inc. or Connections Education,
the two largest for-profit Education Management Organizations (EMOSs) for charter
school management operations. (The Evergreen Group, 2015). Schools contract with the
EMOs to provide online courses, a learning management system, and other technology.
States with the highest number of students attending these schools include Arizona,
Georgia, Ohio, and Pennsylvania (The Evergreen Group, 2015).

Virtual schools serve all grade levels, but the methods of instruction may vary
depending on the grade level of the enrolled student. Younger students spend less time

online, and use more print materials and offline work. A parent or designated learning
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coach provides assistance to the student as they work through lessons, and have regular
phone calls scheduled with their teacher to determine the student mastery of state
standards and concepts. Older students spend more time online, use less print materials,
and communicate mostly with their teachers online.

Overall, the number of students in full time virtual charter schools continues to grow.
Legislators and policy makers have expressed concern with the number of students
leaving public bricks and mortar buildings to attend virtual schools, but no state has
experienced a major shift in attendance (Keeping Pace with Online Learning, 2014-
2015). No more than 3% of the student population is attending virtual schools. Further,
there is a finite number of families that would be served in a virtual school, because face-
to-face socialization is a key component of student maturation, and because in many
households both parents hold full-time jobs, unable to put the time into being a “learning
coach” to their student at home (The Evergreen Group, 2015). Based on a representative
of virtual charter schools, 60% of students attending virtual charter schools are in grades
K-8, and 40% are in grades 9-12. More and more, districts are creating their own online
options for students, and families looking for a short-term virtual option are increasingly
likely to choose a virtual program at their local district (The Evergreen Group, 2015).

Since 1991, charter school legislation has grown considerably. Currently, 40 states
and the District of Columbia have existing charter school legislation (Center for
Education Reform, 2015). The Obama administration has expanded school choice
opportunities through “Race to the Top” and the Blueprint for Reauthorization. Obama’s
“Race to the Top” initiative included both school choice and charter schools in the reform

language contained in the turnaround models. The school choice program gained
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momentum in the 1990s and empowered students and parents with options that in turn
raised the standards of education. It introduced a philosophy of competition to the effort
and belief that students should have compelling options for education. These ideas have
carried through to the development of the four-turnaround models within the Race to the
Top initiative, and the use of charter, private and public, as well as district providers to
serve as turnaround operators.

With the “Every Student Succeeds Act” (ESSA) passing in late 2016, the school
choice opportunities available to families continue to expand. The ESSA bill includes a
pilot project allowing districts to try out a weighted student funding formula, which
would also essentially function as a backpack of funds for kids. The program would
allow 50 districts to combine state, local, and federal funds for easy transferability.

Currently, students have the ability to access online courses in forty-four states. Ohio
currently has the greatest number of cyber charter schools with forty-five (Center for
Education Reform, 2015). Online charter schools are held to the same assessment
standards as a bricks and mortar public school. They are responsible for students’ state
assessments, and are graded based on the state’s performance framework. Accountability
systems in the United States have evolved over many decades and vary by state. The
accountability systems measure school performance against state-determined criteria, and
are meant to hold each school accountable for increasing student performance. It has
become clear that a single system of accountability does not accurately measure all
schools (The Evergreen Group, 2015). These systems do not adequately assess schools
with high rates of student mobility or a high number of students who enter as over-age or

under credited. Online schools most commonly face these issues. The ways in which full-
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time online schools are held accountable vary based on how they are overseen, and by
state. Online charter schools also fall under the state accountability system and received
performance grades based on the state. Virtual schools serve much higher rates of
mobility than the student population as a whole.

In the case of elementary and middle school students, many attend an online school
for temporary reasons (illness, injury, behavioral issues, allergies, etc.). In high school,
many move to an online school because they are behind and at risk of dropping out.

As public schools, cyber charter schools employ teachers who have state certification
in their subjects. Virtual schools in general tend to attract teachers with strong
qualifications. Fifty six percent of virtual school teachers have advanced degrees (Rice,
Dawley, Gasell, & Flores, 2008) compared with forty eight percent of teachers in the
United States on average (National Center for Education Statistics, 2006).

In Pennsylvania, there are currently 14 K-12 cyber schools (Pennsylvania Department
of Education, 2015). In 2015, Pennsylvania had 14 cyber charter schools serving 36,001
students in grades K-12, 500 less students than were served in SY 2013-2014. A growing
number of districts, intermediate units (IU), and consortia are providing online courses
for area students in an attempt to draw students back from cyber charters. However, these
programs do not report to the state, so it is unclear how many there are or how many
students they serve.

Cyber charter schools in Pennsylvania fall under the Charter School law, known as
Act 22. Passed in 1997, this legislation is part of the Pennsylvania School Code. With the
passage of Act 88 (2002), the General Assembly allowed for the establishment of cyber

schools in Pennsylvania. Oversight is regulated by the charter school law that oversees all
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charter schools, as well as regulations specific to cyber charters. The commonwealth’s
charter school system is intended to improve pupil learning, increase learning
opportunities for all pupils, encourage the use of different and innovative teaching
methods, provide parents and pupils with expanded choices in the types of educational
opportunities that are available within the public school system, and hold the schools
established under this act accountable for meeting measurable academic standards and
provide the school with a method to establish accountability systems (Pennsylvania
School Code, 1997). Cyber charter schools have dominated the K-12 online options in

Pennsylvania since SusQ- Cyber Charter School first opened in 1998.

Name of School Grade Span Number of Students
21st Century Cyber Charter School 6-12 845

Act Academy Cyber Charter School 9-12 110

ASPIRA Bilingual Cyber Charter School K-12 139

Achievement House Cyber Charter School ~ 7-12 885

Agora Cyber Charter School K-12 9290

Central Pennsylvania Digital Learning 1-12 181

Foundation Charter School

Commonwealth Connections Academy K-12 8768
Education Plus Academy Cyber Charter K-9 751
School

Esperanza Cyber Charter School 6-12 110
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Name of School Grade Span Number of Students

Pennsylvania Cyber Charter School K-12 9344
Pennsylvania Distance Learning Charter K-12 534
School

Pennsylvania Leadership Charter School K-12 2444
Pennsylvania Virtual Cyber Charter School K-12 2482
SUSQ- Cyber Charter School 9-12 118

Table 1. 2015 Pennsylvania Cyber School Enrollment (PDE web site).

Current policy requires districts to pay tuition to cyber and other charter schools
based on per-pupil expenses in the student’s resident district, a figure that may vary up to
$10,000 between students (and averaged $12,657 in SY 2012-2013). Cyber and charter
reform bills have been introduced during the 2013-2014, 2014-2015, and 2015-2016
legislative sessions, mainly targeting cost-reduction measures for districts.

In August of 2013, the PDE received waivers from certain requirements of the No
Child Left Behind Act (NCLB), which includes the allowance to use alternative
accountability standards and designations to define achievement (ESEA Flexibility
Waiver). All LEAs now receive a School Performance Profile (SPP) score based on 100
points, which details student performance through scoring of multiple measures of
achievement. Since SY 2013-2014 PDE has incorporated the SPP score into its state-
based cyber review process, to ensure uniformity in the review of whether a cyber charter
school is meeting the goals of and is in compliance with its charter, and to evaluate the
cyber charter school’s performance on the state assessments and other performance

indicators (The Evergreen Group, 2015).

40



In Pennsylvania, cyber charter schools are considered Local Education Agencies
(LEA) under No Child Left Behind. As such, cyber charter schools are accountable for
many of the same mandates, for example: nondiscrimination, health and safety, adequate
yearly progress, and accountability. Like traditional bricks and mortar school districts, the
cyber school board of trustees are organized as non-profit, tax exempt organizations
subject to the regulations and governance of the Pennsylvania State Ethics Commission,
the state Sunshine Laws that govern all public school boards, and the Auditor General’s
oversight powers. The board is responsible for the financial and educational oversight of
the school. Cyber charter schools must accept students from all across the
Commonwealth of Pennsylvania, providing a diverse student population in each of the
cyber charter schools.

Online students use the Internet to communicate with their peers, ask questions of
their teachers, build online learning communities, download lessons, upload assignments,
share resources, and develop skills conducive to lifelong learning. In the online K-12
environment, the Internet is utilized for both instructional and social experiences, as a
unigue tool to create environments where students can learn and interact (Ronsisvalle &
Watkins, 2005).

Research indicates that online learning tends to facilitate greater individual student
and teacher interactions (Weisgerber & Butler, 2005). Weisgerber and Butler (2005)
report that asynchronous mediums of instruction, most often employed in present day K-
12 virtual schooling (Watson & Ryan, 2007), promote a myriad of skills including self
discipline, sense of community, communication skills, and reflective capacity

(Romiszowski & Ravitz, 1997; Chickering & Ehrmann, 1996; Debard & Guidera, 1999-
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2000; Dutt-Doner & Powers, 2000). Given the lack of physical presence associated with
online learning, students who may not normally participate in traditional classroom
settings often find themselves able to contribute in an online vehicle (Chong, 1998; Dutt-
Doner & Powers, 2000). Asyncrhonous discussions allow students and teachers the
opportunity for consideration and reflection upon postings resulting in the opportunity for
rich discourse (Ferdig & Roehler, 2003). Twigg (2003) and Palloff and Pratt (1999) note
that this style of discussion changes the fundamental role of the teacher, encouraging a
more constructivist approach with students.

The concept of anytime, anywhere learning is an affordance of online instruction, in
many instances, particularly those involving asynchronous online mediums, students
have access the course 24 hours a day, seven days a week. Students are attracted to online
education because of the advantages it brings such as flexible and expanded learning
time, more educational opportunities, and increased access to resources (Cavanaugh et

al., 2004).
Why do Parents Choose Virtual Schools?

The choice movement has brought with it open boundaries and competition as well
as a wide variety of exiting new educational alternatives made possible by the continual
advancement in technology (Marsh, Carr-Chellman, & Sockman, 2009). Virtual schools
provide an alternative education for students who desire for public schools but do not
wish to or cannot attend their traditional school due to barriers impacting their
attendance. Virtual schools serve students who may have some barrier to attendance at
brick and mortar school such as a disability or participation in Olympic level sports.

Many parents are motivated to break from traditional schooling by dissatisfaction (Peck
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& Carr, 1997). This dissatisfaction is generally most simply expressed as an ability on the
part of traditional bricks and mortar schooling to help children reach their potential.
Whether it is a special need for a disabled or gifted child, a need to express certain
religious or fundamental values, or negative prior experiences in schools as students or
even teachers, home schooling parents feel that the schools as they currently exist, simply
cannot meet the needs of their children as well as home schooling (Shilling, 2009).

Parents desire customization for their children. While the same technologies are
available to all schools, the current educational system does not fully support customized
student learning to the level that is positive for homeschoolers (Marsh, Carr-Chellman, &
Sockman, 2009). Technology can afford far greater attention to the individual needs of
their children, more control, significant academic rigor, and a way to express their values
within the traditional school curriculum (Marsh, Carr-Chellman, & Sockman, 2009).
Many parents see too many traditional schools as factories, with foci on efficiency and
uniformity (Reigeluth, 1999).

Students are attracted to online education because of the advantages it brings such
as flexible and expanded learning time, more educational opportunities, and increased
access to resources (Cavanaugh et al., 2004). A virtual school’s lack of physical facilities
may in fact provide an opportunity to promote more equitable involvement by families
from a spectrum of social groups and strata. A virtual school’s enrollment encompasses
students from across the state representing rural, urban, and suburban geographic
locations, and a diverse economic climate. Parents differ by social class, race, and
ethnicity in their access to schools and in their effectiveness in dealing with educators

(Lareau, 1989; Lareau & Shumar, 1996; Wells & Serna, 1996). Parents from higher
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socioeconomic classes have more opportunity, as compared to those in lower classes, for
school involvement, particularly when physical presence is required (McGrath &
Kuriloff, 1999).

Many virtual schooling models remove the time constraints typically association
with the traditional school day and the distance between parent and child, potentially
making it easier for busy parents and other family members to engage in educational
interactions with children (Kozma & Shank, 1998). Involved parents in traditional
schools have an unintentional tendency to focus their efforts toward promoting
advantages for their own children. This situation encourages school administrators to
focus on the needs of those parents and families who have high access to schooling,
typically those from a higher socioeconomic stratum (McGrath & Kuriloff, 1999).
Because of their lack of physical structure virtual schools may, in fact, contribute to a
leveling of the playing field between social classes by effectively handicapping those
with greater time availability and eliminating involvement opportunities that involve
physical presence in the school.

Specific models focus on aspects of parental involvement association with family
school partnerships (Edwards, 2004); the quantification of a continuum for parent
involvement (Cervone, 1982); the assertion that parental involvement is a form of social
capital (Grolnick, Benjet, Kuriwski & Apostoleris, 1997); and the categorization of
relationships between the home and the school (Epstein, 1995). Hoover-Dempsey and
Sandler (1995) built upon the work of Eccles and Harold (1993) to discern motivations
for parent involvement. Each of these models can be applied in a virtual school setting,

though they do not focus on a measurable underlying psychology of the involvement
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activity (Frank, 2005). Armed with the theoretical antecedents of involvement, Hoover-
Dempsey and Sandler (1995) hypothesized that they could then discern the influence that

involvement asserted upon student achievement.
Digital Natives

Marc Prensky, in his 2001 essay “Digital Natives, Digital Immigrants”, indicates
that while there is debate over the decline of education in the United States, we ignore the
most fundamental of its causes. He argues that our students have changed radically, and
that today’s students are no longer the people our educational system was designed to
teach. He further argues that a “singularity,” the arrival and rapid dissemination of digital
technology in the last decades of the 20th century have changed students so
fundamentally that there is absolutely no going back (Prensky, 2001). Students think and
process information fundamentally differently from their predecessors. He calls the
students of today “Digital Natives.” They are all “native speakers” of the digital language
of computers, video games and the Internet. Those of us who were not born into the
digital world, but have, at some later point in our lies, become fascinated by and adopted
many or most aspect of the new technology are, and always will be compared to them,
“Digital Immigrants.”

Prensky (2001) stresses that a serious problem facing education today is that our
Digital Immigrant instructors, who speak an outdated language (that of the pre-digital
age), are struggling to teach a population that speaks an entirely new language. Digital
Natives are used to receiving information quickly. They like to parallel process and
multi-task. They prefer their graphics before their text rather than the opposite. They

prefer random access (like hypertext). They thrive on instant gratification and frequent
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rewards. They prefer games to “serious” work. Unless we want to just forget about
educating Digital Natives, we need to confront this issue. In doing so, Prensky urges us to
reconsider both our methodology and content. Prensky argues that we need to invent
Digital Native methodologies for all subjects, at all levels, using our students to guide us.
“Digital Natives,” or the generation "born digital”, have or will grow up immersed in
digital technologies. The generation of a life fully integrated with digital devices is the
norm. By understanding school age children’s interactions with digital media such as
internet, cell phones and video games, we may address the issues their practices raise,
and shape our regulatory and educational frameworks to meet the needs of this generation

of learners.
Cognitive Theory of Multimedia Learning

The cognitive theory of multimedia learning (CTML) seeks to determine how
people learn from multimedia. The cognitive theory of multimedia learning (Mayer &
Moreno, 2003) presented a review of several empirical studies that investigated different
guidelines for multimedia learning environments. The theory is based on several theories
of human cognition including CLT, dual coding theory, and Baddeley’s (1992) proposed
model of working memory (Brunken, Plass, & Leutner, 2003; Mayer, 2005a).

Mayer and Moreno’s (2003) model of the cognitive theory of multimedia learning
is primarily based on the following three assumptions. First, humans have two separate
channels for processing visual and verbal information. Second, the capacity of both
channels is limited. Third, meaningful learning involves building connections between
pictorial and verbal representations. This model is initiated through five steps: “(a)

selecting relevant words for processing in verbal working memory, (b) selecting relevant

46



images for processing in visual working memory, (c) organizing selected words into a
verbal mental model, (d) organizing selected images into a visual mental model, and (e)
integrating verbal and visual representations as well as prior knowledge” (Mayer, 2001,
p. 54).

The dual-channel assumption states that there is a visual channel for information
processing and an auditory or verbal channel for information processing (Mayer, 2005b).
Distinctions can be made in this assumption as to specifically what is processed by each
of the channels, given some differences in previous theoretical conceptualizations of
these channels (Brunken, Plass, & Leutner, 2003; Mayer, 2005b). The two ways through
which these channels detect and process information are described as the dual-coding or
presentation mode, and the dual-channel or sensory modality (Baddeley, 1992; Brunken,
Plass, & Leutner, 2003; Mayer, 2005b; Paivio, 1991). The presentation mode addresses
how information is directly presented, verbal information classified as written text or
spoken words, and nonverbal information classified as images, videos, or sounds not
directly related to words or speech.

The sensory mode refers to how individuals process information when it is first
received. Sensory memory, theorized by Mayer and Moreno, holds chunks of information
for a brief period of time so that the learner can decide whether to attend to or dismiss the
information (Baddeley, 1986; Mayer & Moreno, 2003). In the cognitive theory of
multimedia learning, there are sensory memories for sight (eyes) and sound (ears). The
sensory memories for eyes and ears are very large and contain a large quantity of
information that the learner must discern. The sensory memory duration time is delicate

and the learner can only retain information for a few seconds. Once learners have focused
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on certain information they have moved the information into working memory via visual
and verbal channels (Baddeley, 1986; Mayer & Moreno, 2003). Cognitive theory for
multimedia learning attempts to blend these two slightly differing conceptualizations, but
also acknowledges a need for further study and clarification as to the precise nature of
these two channels (Mayer, 2005b).

The limited capacity assumption, following assertions made by CLT (Sweller,
1988; 2005a) and evidence of the limitations of the working memory (Schweickert &
Boruff, 1985) concurs with the concept that human working memory has a limited
capacity for novel information and, as such, individuals are selective in the information
they choose to take in (Mayer, 2005b).

Working memory can hold approximately five to nine chunks or pieces of
information at one time (Baddeley, 1986). In order to preserve information in working
memory, learners can rehearse the information. In order to store and recall information
later, learners can integrate the information with previously learned material. Mayer and
Moreno described the working memory channels as verbal (sounds) and pictorial
(images) models. Each channel sorts out information independently and integrates the
information with a schema that already exists to construct a more intricate or new
schema.

In the CTML, Mayer (2005b) further describes the cognitive processes of the
working memory interacting with multimedia as five distinct processes. These cognitive
processes include: 1) word selection where the learner deliberately attends to a learning
task and selects relevant or key words, 2) image selection where images are deliberately

selected in a learning task, 3) organization of selected words where the words or verbal
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information are organized into simple yet meaningful structures, 4) organization of
selected images where connections are created between selected images, and 5)
integration where word and image based structures are further integrated to create
meaning (Mayer, 2005b). In the integration phase, prior knowledge or schema existing in
long-term memory stores (Sweller, 2005) may be accessed to aid organization and
concept development (Mayer, 2005b). It is further indicated that although these processes
may seem linear in nature, one step leading to the next, they may occur in any order and

still result in knowledge construction (Mayer, 2005b).

Selecting Organizing
Words/Pictures Words/Pictures
(Dual ilhannel) l/ l {Active Processing)
(- = i '
Words Ears Sounds = verbdl Prior
Model
[T\tegrating H Knowledge
Pictures Eyes Images F—=| Pictorial T
Model
o Y, y € Y —
d g (e ™ [
Multimedia T Long-term
Prasantation Senses ] Working Memory Masiney
. - v

(LimiteJ\Capacity)

Figure 5. Mayer and Moreno’s cognitive theory of multimedia learning.

Mathematics performance in virtual schools

Mathematics will play a vital role in the jobs of tomorrow (Stevens, Olivarez, Jr.,

Lan, & Tallent-Runnels, 2004; Obama, 2010) and is critical for college and career

readiness (Achieve, Inc., 2008). Participating in higher levels of mathematics in high

school is imperative for preparing students for post-secondary success in the 21st century

(Achieve, Inc., 2008). In order for students to be prepared for these high school
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mathematics courses, attention should be paid to student achievement in middle school.
Mathematics performance of 6! grade students in both virtual schools and statewide
bricks and mortar schools demonstrate an urgent need to improve student math
proficiency, and prevent learning loss that takes place over the summer months when
students are not attending school. Only 14.2% of the 516 6™ grade students attending the
school used in this study took the PSSA and scored advanced or proficient in 2016. 17%
of the 708 7t grade students attending the school scored advanced or proficient in 2016
on the Pennsylvania standardized test. The statewide average for all 6th grade students in
Pennsylvania scoring proficient or advanced in mathematics was 41.1%. The statewide
average for all 7t grade students in Pennsylvania scoring proficient or advanced in
mathematics was 37% (Pennsylvania Department of Education, 2016). There are a
variety of indicators showing that many students in the United States do not perform well
in mathematics. As of 2011, the Trends in International Mathematics and Science Study
(TIMSS) illustrates that student in the United States continue to lag behind Asian and

European students in Math and Science achievement (http://nces.ed.gov/timss).

Summer Learning Loss in Middle School Math

“The middle years are crucial — and often the last best chance — for engaging and
motivating students to achieve results that matter” (Kay, 2009, p. 41). As students
transition from elementary to middle school their beliefs and attitudes about mathematics
change (Eccles, et al., 1993; Martinez & Martinez, 2003). From fourth through twelfth
grade, students’ beliefs about their ability and the value they ascribe to mathematics
decrease (Eccles, et al., 1993; Wilkins & Ma, 2003). This is a very pivotal time because

by the end of the first year of middle school, students find mathematics less valuable and
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therefore decrease their effort and persistence (Pajares & Graham, 1999). Simultaneously
as their anxiety and avoidance of mathematics increase their ability to engage and attend
to the necessary details also diminishes (Martinez & Martinez, 2003).

Summer learning loss refers to the loss of knowledge and academic skills over
summer months when students are out of school, and it is widely recognized as a
pervasive and significant problem in United States education. Previous research has
reported estimates of summer learning loss ranging from about 1-3 months of declines in
the measures of grade-level equivalency, and these estimates vary with respect to grade
level subject matter, and socioeconomic status (Cooper, 2003; Cooper, Nye, Charlton,
Lindsay, & Greathouse, 1996; Entwisle & Alexander, 1992, 1994).

Geoffrey Borman (2001), in his research entitled “Summers are for Learning”,
dated the phenomenon known as the summer slide back to 1906. He introduced the
concept of the traditional summer break, when it became a part of the school calendar
back in a period of time when the majority of Americans required the time off for
farming. Since then, the American society has shifted away from farming. The schools,
however, have not evolved. Borman recognized that research demonstrates the summer
slide generally impacts lower income families and is widely addressed by remedial
summer school programs, but he also recognized the program’s potential to help middle-
income families. According to Borman, if the goal of the summer program is to narrow
gaps or improve equality, then the focus of summer programs should be on reading
instruction. If the goal is to prevent learning loss, however, the focus should be on
mathematics. “Regardless of the goal, research strongly suggests that all groups of

students and both subject areas benefit from summer school” (Borman, 2001, p. 28).
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Ron Fairchild (2011) argued the agricultural basis of the current school calendar.
He agreed that at one time, school calendars were established to address the need for
extra labor around the farm but pointed out that this would have lead to breaks for
harvesting in the fall and planting in the spring rather than providing learners with a long
summer. Instead, Fairchild (2011) posited that it was urban school systems in the 1900’s
that set the precedent for a longer summer break because residents would leave the cities
in the summer months in order to escape the increasing heat, disease, and sanitation
issues. Fairchild noted that he continued use of a calendar with a long summer break has
been heavily motivated by politics. There are a variety of business industries that thrive
during the summer vacation. The International Association of Amusement Parks and
Attractions has convinced over a dozen states to make their official school start date in
September due to the increased tax revenue associated with the profits made from
tourism (Fairchild, 2011, p. 14). Because the research shows loss of learning in both
reading and math is a risk for students during summer months, Fairchild supported the
idea that something should be done. It was his belief that a modified calendar would be
the best approach, but he acknowledged that those who oppose the shortened summer
break would probably win. Therefore, he argued summer programs are the next best
alternative. After all, “it is difficult to imagine any athlete, musician, or artist
systematically taking off three months each year and expecting to maintain a professional
level of performance” (19). Why then, should we expect this from our learners?

Brigid Schulte (2009) in her research “Putting the Brakes on ‘Summer Slide’”,
further exposed the use of a modified calendar, or extended school year, in which

students traditionally go to school for nine weeks at a time having two week breaks in-
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between each session, with summer break being half the time of a normal calendar. In her
research study, remedial and enrichment classes were offered to all students during the
intercessions. With these types of calendars, budgetary costs rose, but so did academic
results such as increased achievement on standardized tests, reduction in discipline
referrals, increases in attendance, maintained reading levels, increases in retention of
English skills with English as a second language students, reduction in need for summer
school services, and reduction in the need for substitute teachers (Schulte, 2009, p. 18).

Summer vacations interrupt the rhythm of learning and may result in a loss of
knowledge and skills (Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996). In a meta-
analysis by Cooper et al. (1996), summer learning losses amounted to one tenth of a test
score standard deviation, which is equivalent to about one month of schooling. This
decline was mainly attributable to losses in mathematics and to a smaller degree to losses
in spelling and reading.

Knowledge and skills measured in mathematics via nationally standardized
achievement tests reflect the content of textbooks used nationwide, and a compound
score was calculated which included knowledge of mathematical concepts and their
application. Students’ achievement scores generally decreased over the course of the
summer vacation (Romberg & Wilson, 1992). Studies that calculated test scores for
different areas of mathematics in the US show a detailed picture. They found summer
learning losses for mathematical computation in particular, and fewer losses for other
fields such as math concepts (Grenier, 1975; Wintre, 1986).

Ina 2015 study conducted in Austria, researchers investigated summer learning

losses in a sample with nine-week summer vacations. The results showed losses as well
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as gains for student in lower secondary education (182 students between 10 and 12 years
old). Students experienced losses in arithmetic problem solving (measured by the
HAWIK 1V intelligence test) and spelling, but gains in reading. In addition, socio-
economic variables such as the mother’s educational background had a small impact on
summer learning losses in arithmetic problem solving.  Students from families with a
low socio-economic status suffered much more from a decline in knowledge and skills
over the summer vacation compared to students from families with a high socio-
economic status (Moore, 2010).

Alexander, Entwisle, Olson (2001) clearly stated that one of the most important
components of a successful summer program is that “parents view themselves as partners
in the learning process and possess the psychological resources that support learning”
(185). A Harvard Family Research Project “Year-Round Learning” released in June 2011
agrees, citing the ability to use local resources (which include the students’ families) as a
key factor to building a successful program. To date, there has been no published
research on the solutions for summer slide in mathematics within the context of virtual

schools.
Automatic Item Generation

Automatic Item Generation (AIG) represents a relatively new and unique research
area where specific cognitive and psychometric theories are applied to test construction
practices for the purpose of producing test items using technology (Gierl & Haladyna,
2013; Choi, 2017). With the assistant of computer technology, AIG aims to generate test

items in high quality through a fast and automatic approach.
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Necessities of AIG

With computerized testing and the increasing call for online test administration, the there
is a demand for a robust number of items needed to support item banks. The development
of item banks can be very expensive. Rudner (2010) articulates that the estimated costs of
developing an operational item in traditional methods can range from $1,500 to $2,500.
This expense is causing item developers to create a more cost-effective and convenient
approach to item generation. In a search for solutions, AIG may be the best choice for the
following reasons:

1. Building Up Large Assessment Inventory. With the application of AlG, once an item
template is developed, the generation of hundreds of items can be performed in an
instant. AIG can be used to generate quantitative reasoning items for the graduate
research examination (GRE) in an effort to expand existing item pools (Arendasy,
Sommer, Gittler & Hergovich, 2006). Due to the extent of test items required, the
frequency for which students are tested, and the fact that students are tested all over
the world, AIG is a great solution for the GRE.

2. Enhanced Test Security. Item exposure in assessment is crucial for maintaining test
reliability and validity. With a massive amount of automatic isomorphic item
generation, item duplicity is minimized.

3. Validity: Equating and Linking. Since people all over the world test at different
locations and times, it is a much-needed feature to have the ability to produce
different test items within the same construct. For this reason, effort must be placed
on equating. Since AIG can generate isomorphic items, it can be used to produce

parallel forms of tests comprised of comparable isomorphic items and isomorphic
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items can serve as anchor items, which have the potential to considerable relive the
burden and improve validity in test equating and linking (Choi, 2017).

Efficient item analysis. In the past, item analysis is based on using the individual item
as a unit. This requires a substantial amount of work. Using the AIG framework, units
of item analysis become item templates rather than item-by-item analysis,
considerably reducing the amount of work.

Useful for Diagnostic and Formative Assessment. Diagnostic Assessments provide a
baseline reading to determine student prior knowledge, also providing information on
skill mastery prior to instruction. These assessments check for understanding of skill
mastery after learning has taken place. Instructors teach concepts that build
throughout the course.  Isomorphic items can be used to differentiate or diagnose the
users true proficiency level (Choi, 2017). Formative Assessments typically involves
feedback (rather than scores) for both student and teacher that focus on the details of
content and performance. With AIG, test administration is convenient and timely,
with instantaneous feedback, using a computerized testing system. Isomorphic items
are available as teaching materials and student practice to support personalized

learning and effective teaching (Choi, 2017).

AIG Limitations

AIG systems are limited to the type of questions and answers that can be created. A

literature review conducted by Choi (2017) reveals that the majority of assessments use

closed-ended, button-click style test questions, mainly multiple-choice in nature (Gierl &

Haladyna, 2012; Reich, 2015). While other AIG literature exists, which takes into

account different question types, like reading comprehension (Curto, Mendes, & Coheur,
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2011) and other more complex tasks involving drawings, diagrams, illustrations, and
photographs (Loire, 2013), the research is limited and in its early stages. A negative
result of limited question offerings is that certain subjects (e.g. writing courses) do not
adapt well to assessments that are primarily multiple choice. As ICTs advance and
assessment programs become smarter and better designed (e.g. LaTex), AIG will have
few limits.

Traditional item writers will need to learn how to structure item templates and run
various AlG algorithms, as the assessment practitioners will take on new roles. A
significant cost may be involved in not only purchasing the automated assessment
platform, but also in providing the training required as there are greater technical

capacities involved in performing the same job.

Potential Summer Slide Preventer 1:
The Computer Adaptive Formative Assessment (CAFA) K-Math Workbook

With nearly every state in the U.S. implementing the Common Core State
Standards in mathematics, teachers are still unsure how to put these standards into
practice. There is an urgent need for well-designed teaching tools in mathematics in the
middle school. The CCSS calls for middle school students to compute with fluency, work
with algebraic expressions, solve real-world geometry problems, and build an
understanding of statistics and probability, among other mathematical concepts. In a 2013
survey of more than 400 middle school math teachers by the University of Rochester
found that slightly over two-thirds of teachers surveyed are using textbooks adopted prior

to the CCSS (Davis, Choppin, Roth, & Drake, 2013). Teachers also called for a need for

57



more support in implementing the CCSS in math, and better aligned curriculum
materials. 60% of teachers are taking on the task of seeking out online teaching resources,
which is both time-consuming and demanding.

Choi iterates that in recent years there have been several challenges associated
with implementing the CCSS, with reasons including an unsuccessful campaign to inform
stakeholders exactly what students are expected to learn in the CCSS (Choi, Kim, &
Yoon, 2014b). Other challenges include CCSS not fully aligning to textbooks, digital
media and curricula, the lack of resources available for professional development, and the
assessment system to measure student performance against the standard is not fully ready
to be implemented in practice. These challenges make the assessment data inaccurate
which leads to challenges in related policy changes (Williams, 2012; Shanahan, 2013).

Assessments currently being designed by state consortia are primarily summative.
Formative assessments, which provide value-added information and are integrated into
classroom practice, are needed in order to identify student challenges in mastering
specific standards. It is imperative to have formative assessments in order to differentiate
and individualize instruction in order for each student to master the standards.

The Computer Adaptive Formative Assessment (CAFA) K-Math Workbook
(Choi, Kim, & Yoon, 2014b), is an ICT based assessment tool specially designed for
coping with challenges in implementing the CCSS in mathematics. CAFA K-Math
Workbook can be used as a teaching resource; can be used for homework, practice
problems, quizzes, and other classroom assessments. The application currently includes
an inventory of math problems aligned to one cluster of the math standards in the

Common Core, and is available for grades 6 and 7. The application is intuitive, providing
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students with instant feedback, and step-by-step solutions, to support student learning.
The tool provides diagnostic reports instantaneously to students, parents and teachers,
and enables teachers to diagnose student’s daily progress toward standard mastery. The
tool is flexible, offering students online or off-line access.

Educational assessment, the technological infrastructure and monitoring of
achievement, has changed dramatically over the last century, and is a crucial component
in the quest for educational innovation and improvement. By appropriately monitoring
assessment information, stakeholders are able to monitor how well students are achieving
and whether students are progressing toward the educational goals that have been set
through the CCSS.

The workbook allows users the opportunity to practice a specific standard with
various practice questions, take an assessment, and receive instant feedback with a
diagnosis immediately after submitting their answers (Choi, Kang, & Kim, 2014). Users
create their own workbook by selecting grade, domain, and cluster level. Users have the
opportunity to choose whether they will complete modules online or offline via PDF file.
Upon logging into the workbook, users complete practice problems for a certain standard.
Practice problems are generated according to the specifications the user selects. QR codes
(Denso Wave Incorporated, n.d.) which takes them to a specific item page, and users
have the opportunity to select additional items, such as the common core standards
information for the item, item difficulty, and percentages of items correct. Users may
check their answers by selecting the light bulb icon, and view the solution process in a

step-by-step format. There is also a help option, where users may select the question box,
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write in their question, and send it. These inquiries are instantaneously sent to the system
operators.

The assessment function of the workbook allows users to take a test on a cluster
or domain of CCSS. After the users solve problems, they have the option to scan the
exam page or QR code with a smart device where they have access to the page to submit
answers. After users submit their answers, they have the ability to immediately check
their final score. By clicking on each item number, they can access a page where they can
find additional practice based on similar questions. When users complete an item
selection, they click “show report”, and users can instantly see their scores. This is a
unique feature of the workbook. Traditional reports typically would take a number of
weeks or even months to provide diagnostic information based on user performance.

An empirical research experiment was conducted in South Korea at the high
school level as a pilot-test of the workbook and its features. Students and teachers
participating in the focus group appreciated the system-generated problems with the same
pattern but with unique equations, which enabled students to better understand and
master specific standard-aligned items (Kim, H., Park, J., Jung, S., Park, C., Kim, Lee, &
Choi 2014). Users have the opportunity to access other items falling under the same
standard by clicking on the arrow icon, to further master that particular standard in South
Korea Math curriculum.

In a second empirical study in South Korea (Kim, H., Kim, I., & Jung, Y. 2015),
with the support of the Korea Institute of Curriculum and Evaluation (KICE), the tool
was used in a pilot test of 200 high school students with 700 CAFA AIG items. Parents

provided feedback on the use of the workbook Application. The results show that 87.7%
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of the participants is positive about the convenience of the experience with the workbook.
When surveyed on the convenience of the system, 91.2% indicated that the experience
was positive. 91.1% of parents indicate a general satisfaction with the system. The survey
results indicate that the most desirable quality in the tool is the function, which generates
additional similar items for incorrectly answered items. This feature allows users to
obtain additional practices.

In a third research study (Choi, Kim, Pat, 2017) examined the usefulness of the
AIG application at a Korean High School. Choi emphasizes that, “AlG researchers argue
that AIG has very broad and promising features in mass production, intelligent item
calibration and management, especially learner-centered assessment”, further stating,
“However, these claims have not yet been fully validated in real education settings, and it
is in dire need of evaluating the utilities of AIG applications in practical educational
settings.” The results of this study have important implications, as this was the first
empirical study to evaluate the usefulness of AIG in the formation evaluation application
in an educational environment at a Korean High School. The evaluation results showed
that “the various features of formative assessments based on AIG technology are highly
promising in utilization for both students and teachers. In this study, we found that AIG
has a variety of benefits when used in formative assessments, and that AIG-based
functions (e.g., online practice, adaptive diagnosis, and instant feedback, etc.) are well
received by students and teachers.” While the results of this study examined the
usefulness of AIG in the application, it was not directly tied to learning outcomes.

The formative assessment system developed in this study can be used to

effectively customize learning by providing users with instant feedback. This system can
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determine which standards the user (student) is proficient in the South Korean Math
standards, and also will determine where the student may need additional instruction or
extra practice. The system could contribute to improving public education as a means of

providing customized academic support in the standards in US such as CCSS.
Definition and Necessity of the Intervention

There remains a need for knowledge and skills to be further analyzed to provide
clear guidance for an assessment framework. Further domain analysis is necessary for the
CAFA K-Math Workbook to incorporate subjects other than math. The CAFA K-Math
Workbook components should be further developed to be connected to large-scale
accountability systems and be linked to other learning applications beyond the workbook
scope such as textbook, game-based learning, multimedia learning, etc.

If educational stakeholders could come to an agreement on the current assessment
system, even with limitations, providing informed benchmarks and valid assessment,
educators could fairly and effectively measure students’ learning information from multi-
sources, assembled to high level standards such as those described in the CCSS.

Evidence drawn from formative assessment is more useful and meaningful in
practice when compared to summative assessment results such as overall performance
scores. Future challenges for the CAFA K-Math Workbook include the integration of a
framework to identify how students explain and understand concepts; how to solve
problems; how to measure state/level of knowledge; and how to enable self-paced
learning.

Goals require coherent integration of both educational assessments and ICT field.

Without this integration, we may continue to struggle with the challenges in practice. It is
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imperative to have sufficient and valid information about what has been learned in order
to move toward differentiating and individualizing instructional practice.

Futuristic assessment design should support all stakeholders in a
multidisciplinary and collaborative environment. Policy and practice for professional
development needs to appropriately identify how assessment should be developed to
maximize the quality of educational services.

While the K-Math Workbook has been used in empirical research in South Korea,
an evaluation of the system has not yet been conducted in the United States. Further, the
tool has not been researched as a means of analyzing summer learning loss. This research
project will analyze the K-Math Workbook in middle school students in math at an online
K-12 cyber charter school in Pennsylvania. This tool will be used as a means of
examining the relationship between the completion of the K-Math Workbook as an
intervention tool and summer learning loss. Teachers will be able to utilize the
components of this tool to provide students with extra practice in Common Core State
Standards as a means of providing teachers with a means to approach teacher-led

curriculum alignment in relationship to the Common Core State Standards in math.
Potential Summer Slide Preventer 2:
The Hoover-Dempsey and Sandler Model of Parent Involvement

To increase family involvement, researchers have introduced several contemporary
models of parent involvement. These models focus on aspects of parent involvement
associated with parent and school partnerships (Edwards, 2004); the quantification of an
underlying band for the measure of parent involvement (Cervone & O’Leary, 1982); the

hypothesis that parent involvement is a form of social capital (Grolnick, Benjet, Kuriwski
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& Apostoleris, 1997); and the categorization of relationships between the home and
school (Epstein, 1995). Each of these models can be applied to the virtual school setting,
although the models previously mentioned do not focus on a measurable underlying
psychology of the involvement activity (Franke, 2005).

A review of the existing research provides evidence that parental involvement has
been recognized as an important factor for student achievement in traditional school
settings. The lack of research regarding the effect of parental involvement on student
achievement in virtual schooling is, in part, due to the absence of valid and reliable
instrument to measure this construct. In a 2010 study, researchers tested the reliability of
the Hoover-Dempsey and Sandler model of the parental involvement process (1995,
1997). This study explored parental involvement by investigating the mechanisms of
influence parents will engage in when they are involved. The model was established in
traditional learning environments, and is focused on parental encouragement, parental
modeling, parental reinforcement, and parental instruction.

Hoover-Dempsey & Sandler (2005) identified a sample of specific involvement
activities and behaviors and divided these activities as the general categories of home-
based and school-based involvement. Home-based involvement was defined as that
taking place between the child and parent outside of school (Hoover-Dempsey & Sandler,
2005). Home-based activities and parental behaviors generally focus on the individual
child’s learning-related behaviors, attitudes, or strategies, and includes parental activities
such as helping with homework, and being an active part of keeping the student on track.
School-based involvement activities include those typically undertaken by parents at

school. The models previously mentioned focus on actions. Since thought precedes

64



action, models that focus on actions do not provide an adequate understanding of the
precursors that promote action (Leahy & Harris, 2001). In order to gain a thorough
understanding of the psychological construct of parent involvement, and observable
factors associated with this construct within the context of the virtual K-12 school, the
Hoover-Dempsey and Sandler model (1995, 2005) of parent involvement was selected
for this study. The model focuses on the psychology of involvement rather than the
parent involvement in activities and actions, and provides for an excellent opportunity to
explore the psychological construct of parent involvement in a new domain, K-12 virtual
schools (Fan & Chen, 2001).

Hoover-Demsey and Sandler (1995) expanded on the research done by Eccles and
Harold (1994, 1996) to differentiate motivations for parent involvement. Their research
focuses on understanding the psychological variables influencing parent involvement
rather than focusing solely on the involvement activities. Hoover-Dempsey and Sandler
(1995) hypothesized that once they determine what drives a parent to be involved, that
they can then discern the influence that involvement had on student achievement.

The basic tenets of the Hoover-Dempsey and Sandler (Hoover-Dempsey et al., 2005)
framework of parent involvement were implemented within the context of learning at
home. Parents get involved for many reasons, and Hoover-Dempsey and Sandler have
apportioned the process into five tiers to explain parent involvement. These include how
parents decide whether or not to become involved, in what manner, to what extent, and
how child outcomes are influenced by their involvement. The five tiers are (a) the
parental involvement decision, (b) learning mechanisms engaged in by parents during

involvement activities, (c) student perception of learning mechanisms engaged in by
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parents, (d) student proximal attributes conducive to achievement, and (e) student
achievement. This research study will focus on the parental involvement decision,
learning mechanisms engaged in by parent, and student achievement (Hoover-Dempsey

et al., 2005).

Hoover-Dempsey & Sandler Model of Parent Involvement: Tier (Level) One.

Personal Motivators

The first level in the parent involvement framework indicates to the parent’s decision
to become involved. Approaches of involvement include (a) sharing of values, goals,
expectations, and aspirations with one’s child, (b) engaging in activities at home, (c)
engaging in communications with teachers and the school, as well as (d) engaging in
activities at school (Walker, Shenker, & Hoover-Dempsey, 2010). The decision to
become involved is influenced by personal motivators, perception of contextual
invitations to involvement, and school or program responsiveness to family life context
variables. Two influencers shape personal motivators: parental role construction and
sense of efficacy for helping their child succeed in school.

Parental role construction refers to the way parents view their role in education and
how it affects how involved they are. Hoover-Dempsey et al. (2005) define parental role
construction as a “sense of personal or shared responsibility for the child’s educational
outcomes and concurrent beliefs about whether one should be engaged in supporting the
child’s learning and school success” (Hoover-Dempsey et al., 2005). One group of
parents feels that education is the sole responsibility of the school and therefore does not
feel the need to be involved in the school. The other group feels they are responsible for

their children’s education and want to be deeply involved, both in and out of school.
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Parents’ role construction is socially constructed and based on beliefs about how
children develop, how to raise children effectively, and what kind of home support is
needed to help children succeed in school. Parents’ beliefs about the significance of their
help in specific learning areas increases positively when teachers make recommendations
on how they can help students succeed (Hoover-Dempsey et al., 2005). Parents’ past
experiences include his/her own time in school, involvement at the child’s school, and
interaction with members of the school. Parents who have active role construction for
involvement take on active roles in their children’s education. Hoover-Dempsey et al.
(2005) posited that school attributes and well-designed intervention programs may also
influence parental role construction.

Parental sense of efficacy is the belief that one’s abilities to act in certain ways will
produce desired outcomes in children’s learning. Parents consider their own capabilities
to build a sense of efficacy, which affects effort and persistence in working towards a
goal. Research has found that most, if not all parents, want to be involved regardless of
educational level, socio-economic status, and ethnicity (Epstein, 1998; Huntsinger &
Jose, 2009). However, parents have been observed to do relatively little or have
reservations about becoming involved in their children’s education, especially in
mathematics, since they do not feel sufficiently proficient in math (Ginsburg et al., 2012).
Parents with a strong sense of efficacy will tend to make positive decisions about how
active they intend to be in their children’s education and will persist in the face of
challenges toward successful outcomes.

Grolnick, Benjet, Kurowski, and Apostoleris (1997, as cited in Hoover-Dempsey et

al., 2005) reported that parents with stronger sense of efficacy were more active in (a)
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behavioral, (b) cognitive-intellectual, and (c) personal involvement. Examples of
behavioral involvement include participation in school activities and providing children
with help at home. Examples of cognitive-intellectual involvement include engaging
children in intellectually stimulating activities. Personal involvement is monitoring the
child’s progress at school. Attributes that affect a parent’s sense of efficacy include:
aspirations for one’s child and belief in the child’s abilities, parental ability to manage
work/life schedules and involvement, and parental sense of empowerment in supporting
one’s child. Self-efficacy is a social construct grounded in personal experiences.
Experiences may include personal success, observing others’ success, encouragement
from key others, and one’s physical and affective states as one processes one’s ability to
reach assigned goals (Hoover-Dempsey, 2005).

Remillard and Jackson (2006) discerned that even though there is a call for increased
parent participation and involvement, changes in the mathematics curriculum have
disempowered parents. Peressini (1998) noted that parents were left out of the math
curriculum planning process and are therefore unable to engage in mathematics education
activities, such as assisting with homework. This has negatively impacted their sense of
self-efficacy.

In 2000, the National Council of Teachers of Mathematics (NCTM) prompted reform
of mathematics curriculum standards, which promoted “a view of mathematics unfamiliar
to most parents in the United States” (Remillard & Jackson, 2006, p. 232). Van Voorhis
(2011) noted that the MetLife Foundation (2007) found that parents most frequently
indicated mathematics as the subject in which they felt least prepared to help their

children, and this was true of 33% of parents of elementary children and 53% of parents
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of secondary children.

Invitations to Involvement

The three most important sources of invitations to involvement in the Hoover-
Dempsey and Sandler model come from (a) the school, (b) teachers, and (c) students
(Hoover-Dempsey et al., 2005). Invitations are particularly significant for parents with
passive role construction and/or weak sense of efficacy. Receiving invitations to be
involved is often a key motivator for parents to become actively involved (Hoover-

Dempsey & Sandler, 1997).

Life Context

The Hoover-Dempsey and Sandler framework presents three key life context
variables, (a) parental knowledge and skills, (b) time and energy, and (c) family culture.
An overarching variable that helps us understand parents’ involvement decisions is
family socioeconomic status (SES). Research suggests that a strong relationship exists
between socio-economic status and parent involvement, “The higher the social class, the
more parent involvement was evident” (Desforges & Abouchaar, 2003, p. 21). However,
SES does not explain why parents get involved, nor does it explain why parents of similar
SES vary in involvement practices (Xu & Corno, 2003). Regardless of socioeconomic
status and educational levels, all parents are able to get involved in the most important
way to affect student achievement—by talking about school-related issues. “Parental
involvement made a significant unique contribution to explaining the variation in
children’s academic achievement over and above the effects associated with family

background.” (Sui-Chu & Willms, 1996, p. 138). Schools should not make negative
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assumptions about socioeconomic status and parental ability or level of involvement,
since negative assumptions inversely affect role construction.

Feasibility of involvement in activities is influenced by parents’ knowledge, skills,
and the likelihood of success. Parents provide direct assistance when they perceive their
knowledge of subjects and content as well as skills are adequate (Hoover-Dempsey et al.,
2005). If perceived as inadequate, parents often seek help from family members, the
child’s school or teacher, or more knowledgeable others, and reduce direct involvement.
Knowledge also refers to an understanding of child development and the need for

autonomy. As children mature, parental involvement changes to support different needs.
Hoover-Dempsey &Sandler Model of Parent Involvement: Tier (Level) Two.

Tier two refers to learning mechanisms that parents engage in, including (a)
encouragement, (b) modeling, (c) reinforcement, and (d) instruction (Walker et al., 2010).
The mechanisms are research-based in the field of educational psychology.
Encouragement is used to enhance the quality of parent-child interactions. It is assumed
that when parents encourage their children, children become more open to parenting
efforts. Walker et al. (2010) added modeling to the framework, based on Bandura’s
(1986) work, reinforcement based on Skinner’s (1989) behavioral theory, and instruction,
based on Vygotsky’s work. They assumed that “parents contribute to enhanced student
outcomes when they encourage and model important learning skills such as persistence in
the face of difficulty; reinforce behaviors and attitudes related to learning such as
managing time wisely; and instruct their children about ways to enhance learning such as
breaking down a problem into smaller, manageable pieces” (p. 29).

While experimenting with engaging parents as math workshop facilitators in the

70



program, Math and Parent Partners, participating teachers noted how important it was for
children to see their parents tackling the challenging subject (Civil & Bernier, 2006).
According to Hoover-Dempsey and Sandler (1995), parents can engage children in direct
instruction that is closed-ended or open-ended. Closed-ended methods “promote factual
learning, but will not tend to influence the child toward higher levels of cognitive
complexity” (Civil & Berniar, 2006, p. 321), whereas open-ended methods “will tend to
promote higher levels of cognitive complexity and ability as well as factual knowledge.”
Huntsinger and Jose (2009) cited the publication, Homework Tips for Parents from the
U.S. Department of Education (2005), as suggesting that parents should be aware of how
their children are being taught math, and not to teach strategies and shortcuts that conflict

with the approach the teacher is using.

Hoover-Dempsey &Sandler Model of Parent Involvement: Tiers (Levels) Three

through Five.

Tier three examines student perceptions of the four learning mechanisms engaged in
by parents in tier three. The model assumes that student’s perceptions of their parents’
involvement and actions will mediate student outcomes. This tier emphasizes that
learning is an interactive process between parent and student and is based on constructs
like Piaget’s (1952) constructivism and Bandura’s (1986) and Vygotsky’s (1978) social
learning theories (Hoover-Dempsey, 2005).

Tier four refers to a range of student outcomes influenced by tiers two and three. It
discusses proximal learning attributes conducive to achievement, such as (a) academic
self- efficacy, (b) intrinsic motivation to learn, (c) self-regulatory strategy knowledge and

use, and (d) social self-efficacy in relating to teachers. Tier five pertains to student
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achievement after having experienced parental involvement. Tier four attributes are
primarily focused on the development of children’s attitudes and behaviors, whereas tier
five focuses on the trend of regarding student achievement as a significant outcome of
parental involvement (Hoover-Dempsey, 2005). Personal constructions of the parental
role, Hoover-Dempsey and Sandler (1995) hypothesized that they could then discern the
influence that involvement had on student achievement.

Figure 1.1 is a path diagram of the Hoover-Dempsey and Sandler model (1997;
2005). This path diagram shows the path in which parent motives and beliefs effect
student achievement. This model represents one of many conceptualizations of parent
involvement used in educational research. This specific model provides multi-
dimensionality, a quantitative nature, and focuses on cognitive factors rather than
socioeconomic factors and activities, which make it an ideal tool for research with a

sample of virtual middle school students.
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The Hoover-Dempsey & Sandler Model of Parental Involvement

The Model

The Hoover-Dempsey & Sandler Model of Parental Involvement

Level §
Student Achievement
Level 4
Student Attributes Conducive to Achievement
g Intrinsic cial Self-
Academic Self- QIS Self-Regulatory Soed - el
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Mediated by Child Perception of Parent Mechanisms
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Level 2
Parent Mechanisms of Involvement
Encouragement Modeling Reinforcement Instruction
Parent Involvement Forms
Values, Home School School
goals, etc. Involvement Communication Involvement

Level 1

Personal Motivation Invitations Life Context

Parental Parental General | Specific Speglﬁc Knowledge Time
Role oo School School Child : and
. Efficacy SR s S and Skills
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Figure 6. Adapted from Hoover-Dempsey & Sandler, 1995; 2005.

Forthcoming Study
According to Demarrai, theory is a world view, a way in which we organize and
explain the world we live in. We have developed theories to explain how the social world

works. Social scientists use theoretical models or perspectives to organize their thought
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and inquiry. In general, theories change because we need more workable or accurate
explanations for what we believe to be true.

The researcher used the Cognitive Theory of Multimedia Learning as the lens
through which to analyze and interpret the research results. Since virtual charter schools
are innovative in the ways in which instruction is delivered to students, it is through this

lens that the researcher framed the study and presented the research findings.

Chapter Summary

In this chapter, a review of the existing literature established the groundwork for
understanding the importance of the need for a summer intervention for middle school
students in math. Middle school math performance in virtual schools falls below the state
average in Pennsylvania. Engaging students who are already struggling in math in the
virtual school setting is even more challenging. These issues, compounded with the fact
that students lose 1-3 months of learning over the summer months, presents a critical
problem that requires an investigation. Parents may not be aware of how to help their
students in math over the summer months. What types of parental involvement strategies
can help to rescue summer learning loss in math? This is an important question, as virtual
K-12 school enrollment continues to grow, and student performance in middle school
math demands attention.

This chapter also provided a framework for understanding the K-12 virtual school
landscape in Pennsylvania and across the United States, examined the phenomenon of
summer learning loss, and explained the CAFA K-Math workbook as a means of
providing a research-based online learning assessment in math. The CAFA K-Math

technology is cheap, accessible, portable, and fitting for an online setting. The use of AlG
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technology and the CAFA K-Math step-by-step problem solutions may compensate for
the lack of teacher tutoring during the summer. The intervention does not require teacher
or parent participation, and may be the ideal solution to preventing summer slide in
students attending a virtual school. While the K-Math workbook has been researched in
terms of user satisfaction in South Korea, the tool was not connected to learning
outcomes.

Finally, a model of family involvement and its relationship to student
achievement was described. This literature review sets the stage for the argument that an
understanding of the role of the family in virtual schooling may provide an understanding
of a factor that is asserted to affect student achievement and summer learning loss. It is
through these three overarching themes, the use of a technology-enhanced summer
intervention to prevent summer learning loss in middle school math, as well as
investigating the role that parent involvement plays in student achievement in virtual
school students, that set this study apart from the existing research. The conceptual
framework was outlined, using the Cognitive Theory of Multimedia Learning as a lens
through which all research was viewed.

Bearing in mind the theoretical context of the study and the literature reviewed
above, this study was guided by the following research question: What is the effect of the
intervention on summer slide? What is the effect of perceived parental involvement on
the summer slide? What is the effect of the intervention on to the summer slide above and

beyond parent involvement at a Pennsylvania K-12 virtual school?
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Chapter 111

METHODOLOGY

This chapter will explain the methods used to answer the research questions, and
will explain the procedures used in testing the research hypothesis. The primary purpose
of this research study was to examine the relationship between student completion of the
intervention and summer learning loss (summer slide), and parent perceptions of parent
involvement and student achievement in 61 and 7t grade students in math. Throughout
this research study, two important overarching issues in education were addressed: (1) the
effect of a summer workbook intervention on the summer learning loss in math, and (2)
perceived parental involvement as moderator from the intervention to the summer slide.

This research study employed an online survey for parents of 61 and 7" grade
school students enrolled in a K-12 virtual school, regarding perceptions of their
involvement in the student’s schoolwork. Respondents consisted of parents with 6™ and
7t grade students enrolled in a K-12 virtual school during the spring, summer, and fall of
2017. Erik Black (2009) adapted the survey used in this research study from research by
Hoover-Dempsey and Sandler (2005). Responses were analyzed and achievement data, in
the form of a pre-and post-test using the CAFA Workbook in math, and the intervention,
were collected and evaluated in relation to the parent survey. Achievement data was
collected for middle school students enrolled during the spring 2017, summer 2017, and
fall 2017. Quantitative statistical procedures were utilized to assess the role of parental
involvement and participation in the educational process in their children’s virtual

academic achievement.
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Chapter 3 presents the methods and procedures that were used in framing this
study. First, I will include an overview of the problem and methodological approach.
Second, I will articulate the research questions and sub questions. Third, 1 will describe
the population of interest, as well as articulating the data collection process and data
analysis. Fourth, I will describe the research study procedure. Fifth, I will discuss the
study validity. Last, I will describe the potential risks to human participants and the
protocol followed for the George Washington Office of Human Research Internal Review
Board (IRB).

This study employed a quantitative, correlational research design. Correlational
research is used to explore relationships among variables. Therefore, it was the most
appropriate design to address the research questions and sub questions. The correlational
design was not intended to evaluate a causal relationship, but rather to observe and
describe the strength and direction of the relationships among variables. Regression
analyses was used to determine whether intervention and parental involvement had an

effect on summer learning loss (summer slide).

Methodological Approach
The positivist method is focused on outcomes, selected to provide a model for a
scalable, replicable, objective, empirical investigation. It is possible to test theory through
the analysis of data collected from research subjects through the adoption of a positivistic
point of view (Dooley, 2001; Duncan, 1975). Quantitative data collection makes it
possible to sample a large number of individuals and project these results to a population.
There were three specific problems | addressed in this study. First, | explored the effect

of the intervention on summer slide for 6!" and 7" grade students enrolled in a K-12
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Pennsylvania virtual school. Then, | explored the effect of perceived parent involvement
on the summer slide in math. Last, | explored the effect of the intervention on to the
summer slide in math above and beyond perceived parent involvement for 6™ and 7t"
grade students attending a virtual school. This problem was explored quantitatively,
analyzing achievement data and a parent survey from May 2017 through September 2017
as the primary dataset for analyses of the relationship between the values of achievement,

participation, and perceived levels of parent involvement.

Research Questions and Statistical Hypotheses
This study provides insight as to whether or not a relationship exists between the
intervention and summer learning loss (summer slide) as measured by the CAFA K-Math
assessment. This study explored the relationships between perceived parent involvement
and the summer slide, and the effect of participation in the summer workbook
intervention and parent involvement on the summer slide. The major research questions
included:

0. What is the workbook intervention, and how has it been developed?

1. What is the effect of the intervention on the summer slide for 6" and 7t" grade
students at a Pennsylvania K-12 virtual school? | addressed this question by
evaluating the relationship between the intervention completion and
achievement data collected from the CAFA K-Math assessment pre- and post-
tests.

2. What is the effect of perceived parental involvement on summer slide? |
addressed this question by evaluating the relationship between the adapted

parent involvement survey and the completion of the intervention.
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3. What is the effect of perceived parental involvement from the intervention to
the summer slide? I addressed this question by evaluating the relationship
between the adapted parent involvement survey and the effect of the summer
workbook intervention and summer slide using the CAFA K-Math pre-and

post-tests, and completion of the summer intervention.
Measures
Survey Instrument

In a 2008 study, Black, Ferdig & Dipietro call for the investigation and use of
appropriate surveys from traditional bricks and mortar K-12 research in virtual schools.
Black et al. discuss the caution that should be employed with this process, as there are
significant differences between K-12 face-to-face and virtual schools. This survey had
not been used in middle school family involvement research, and had not been previously
used in an online format or with students in the virtual learning environment.

A survey instrument designed by Hoover-Dempsey and Sandler (1995), and
adapted by Black (2010) was used for this research study. The instrument was developed
in a far-reaching effort intended to examine elements of the perceived parental
involvement process through a model, which is organized through the paths of
encouragement, modeling, reinforcement, and instruction. The survey successfully
described the relationship between parent perceptions of school involvement with
sufficient reliability and validity (Hoover-Dempsey & Sandler, 2005; Green, Walker,
Hoover-Dempsey & Sandler, 2007; Black, 2010).

Erik Black (2009) adapted the Hoover-Dempsey and Sandler (2005) survey,

revising the survey with the exclusion of questions from the parent survey pertaining to
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face-to-face school involvement. According to Black, there are two factors which
influenced the reduction of the Hoover-Dempsey and Sandler Model: geography and
existing research. Since virtual schools lack a physical location, there are certain limits to
a parent’s ability to become involved specific to the virtual school model. The survey
proved to be a reliable instrument, with Cronbach’s Coefficient alpha ranging from .89-
.93 across the four variables constituting the parent’s perceived involvement
(encouragement, modeling, reinforcement, and instruction). The reliability figures
provide empirical evidence that there is a minimal amount of random error associated
with the results generated by his study. Black’s results closely emulate the reliability
figures reported by Hoover-Dempsey and Sandler (2005).

The survey is comprised of 67 total items, with the first ten questions relating to
gender, job type, hours worked per week, level of education, spouse/partner job type,
spouse/partner level of education, spouse/partner hours worked per week, family income,
number of children living in the home, and race/ethnicity. The remainder of the survey is
comprised of 56 questions, using a six point Likert scale of measurement. The survey
asks parents to answer questions related to the Hoover-Dempsey and Sandler (2005)
parent mechanisms model, which include questions on encouragement, modeling,

reinforcement, and instruction.
Pre-and Post-Assessments

The intervention and the K-Math Workbook (a.k.a. CAFA SmartWorkbook), an
application for middle school math teachers and students, were used in this study. The
application includes expertly-designed math problems aligned to each of the Common

Core State Standards (CCSS) in mathematics for grade 6 and 7. These assessment items
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were used as a classroom assessment. The K-Math workbook links learning, assessment,
and technology components together through a computer-aided system centered around a

formative assessment system.

Population of Interest and Methods for Sample Selection

One Pennsylvania K-12 virtual school constituted the experimental cluster sample
unit under study in this research. The population of interest in addressing these three
research questions consisted of all 6™ and 7t" grade students enrolled in the virtual school,
and one corresponding parent. At the time of the study, 708 students were enrolled in 6"
grade, and 830 students were enrolled in 7t grade at the selected virtual school. The
virtual school selected serves students all over the state of Pennsylvania. Research
indicates that the Pennsylvania virtual school population consists of a racially diverse
student body, which is closely representative of the state’s face-to-face school population
in terms of demographics for minority students (Keeping Pace with Online Learning,
2014-2015). 52% of all students enrolled at the Pennsylvania virtual school chosen for
this study qualify for Free and Reduced Meals, and 16% of all students hold
Individualized Education Plans (IEP) in special education. The School Performance
Profile of the selected school in this study reports that 9034 students in grades K-12 were
enrolled during the 2015-2016 school year. This is a convention (not random) sample,
however the demographics of the school chosen for this study align appropriately with
state averages. 66.8% of enrolled students in the 2015-2016 school year are white (non-
Hispanic), 5.8% are multiracial (non-Hispanic), 10.2% are Hispanic, 15.4% are black or

African-American, 1.3% are Asian (non-Hispanic), .4% American Indian or Alaskan
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Native (non-Hispanic), and .1% are Pacific Islanders (non-Hispanic). (Pennsylvania
Department of Education, 2016).

For the purpose of this study, | defined the sample selection as those parents and
students who responded to my request for data. Since all 1538 students were invited to
participate, it was expected that at least 200 would participate in this study. Green (1991)
discussed the minimum number of participants required to conduct multiple regression
analysis. In his analysis, he articulated that research should use a complex rule that
incorporates the effect size in the determination of sample size. The desired sample size
for this research study was developed using Green’s more complex rule from calculations

based on Cohen’s (1998) power analysis approach.

Research Procedures

This study employed a census of 61" and 7" grade students enrolled at a
Pennsylvania K-12 virtual school. After the required consent forms were collected, the K-
Math Workbook was disseminated to all participating students in 61" and 7t" grade at the
Pennsylvania K-12 virtual school. The first pre-test using the K-Math assessment was
administered in late May and early June 2017. Since the pre-test acted as a baseline for
students involved in the study, students who did not complete the pretest were
disqualified from the study. Students who remain in the sample may not be
representative, since students with absences during the test may also exhibit differences
in academic performances. The results would reasonably apply to future 61" and 7t" grade
students if the CCSS continue to be implemented, or to some larger groups such as
middle school students, or even all students who used a comparable summer workbook

with regular reporting to someone tracking student progress. Parents completed a
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modified version of the Hoover-Dempsey Model of Parent Involvement Survey, which
has been validated as an instrument to measure parent involvement in a virtual setting.
All participating students enrolled in grade 6 and 7 received the intervention to complete
during the nine-week summer break. Parents and students who agree to participate in the
study received biweekly emails to ensure progress toward the completion of the summer
workbook intervention. The K-Math assessment post-test was conducted in the fall, and

analyzed as a data point to measure summer learning loss.

The timeline for this research study was as follows:

Action Timeline

IRB Approval January 2017
Planning and Preparing ltems for Intervention February 2017
Development of the Intervention March 2017
Collect Consent Form April 2017
Administer the Parent Survey April 2017
Administer the Pre-Test May 2017

Regular Monitoring of Intervention Completion

June — August 2017

Administer the Post-Test September 2017
Statistical Analysis of Research Questions September 2017
Teacher and Parent Survey September 2017
Analysis of Teacher and Parent Survey September 2017
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Data Collection Procedure

The George Washington University, and the Pennsylvania K-12 Virtual Charter
School chosen for this research study provided approval of the request to conduct the
research. The CAFA K-Math Workbook team granted permission to use the assessment
and workbook intervention. Permission to use the adapted Hoover-Dempsey parent
mechanisms model survey was granted by Dr. Erik Black, the researcher who adapted the
model.

Prior to beginning the study, the 6" and 7t" grade math department heads
employed with the K-12 Pennsylvania virtual school chosen for this study, selected items
from the K-Math Workbook application to be included in the pre-and post-tests. The
application included expertly designed math problems aligned to each of the Common
Core State Standards (CCSS) in mathematics for grade 6 and 7. Teachers selected 40
items in each of the following Common Core State Standards in Mathematics: Number
System, Equations, Probability and Statistics, Ratios, and Geometry. Teacher selection of
the items included in the assessments were an integral part of this study, as teachers
selected standards they are certain are covered in the 6! and 7" grade curriculum.

First, all parents of students in grade 6 and 7 were contacted via secure webmail,
in the Learning Management System (LMS) at the selected site of the research study. The
informational email invited parents and their students to participate in the study. This
initial email contained information about the study including the following elements: (a)
the study’s purpose and timeline; (b) information regarding the safeguarding of
responses, guarantee of anonymity, and informed consent as required by the Institutional

Review Board (IRB); (c) instructions for how to complete the survey and participate in
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the study; and (d) a link to the survey. Parents were made aware that they will receive a
gift card at the conclusion of the study, provided the following occurs: The parent survey
was completed and submitted online, the student participated in both the pre-and post-
tests, and the student completed the summer intervention.

One week following the initial email to the parents of students in grades 6 and 7, a
second contact from the researcher was sent to those who had not responded. This email
was sent urging participants who had not yet responded to the survey to participate.

Finally, one week following the second email request to parents, a third contact
was made to parents who had not responded to the survey in the form of a secure
webmail. The communication was identical to the second contact for participation.
Research indicated the single most important factor in influencing response rates for
surveys by email was multiple contacts (Dillman, 2007). This contact represented the last
communication to solicit participation. The researcher collected the survey responses
using SurveyMonkey® and organized the data into tables and graphs. This information
was used in the data analysis phase of the study.

Students in grade 6 and 7 participated in a pre-test in May 2017 using the K-Math
Workbook. The questions students received were selected by 6™ and 7" grade teachers to
ensure that the standard concepts addressed in each question were taught in 61" and 7t
grade curriculum. One week after the pretest, students received the intervention to be
completed weekly over the nine-week summer break. Bi-weekly email monitoring was
conducted as a gentle reminder to families to continue making progress on the
completion of the intervention. Students participated in the post-test in September 2017,

at the beginning of their 7" and 8" grade year. At the conclusion of the study, parents
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participated in a survey on the evaluation of the intervention prototype, and focused on
the technical and practical aspects of the tool (i.e., item analysis, various psychometric

functions and the formative assessment system).

Statistical Analyses

To answer the research questions posed in this study both descriptive and
inferential statistics were employed. Survey responses were collected by
SurveyMonkey® and descriptive statistics were used to determine the number, mean, and
standard deviation for each research question. Information was transferred to Statistical
Package for the Social Sciences (SPSS) software and analyzed using inferential statistics.

The first research question, exploring the effect of the workbook intervention on
the summer slide for 6! and 7" grade students at a Pennsylvania K-12 virtual school, was
answered through a dependent samples t-test to determine if there was a difference in
average math achievement scores of 6™ and 7t grade students before participation in the
intervention as compared to their average math achievement scores after participation in
the intervention.

Ho1: The intervention has no significant effect on summer slide for 6" and 7" grade
students at a Pennsylvania K-12 virtual school.

Part one of the second research question, examining the effect of perceived
parental involvement on to the summer slide for 6! and 7t grade students at a
Pennsylvania K-12 virtual school, was answered through simple linear regression. An
aggregate score was assigned of each path of parental involvement (encouragement,
modeling, reinforcement, and instruction). The sum of all items will be calculated and

treated as the operation definition of perceived parental involvement level.
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Model 2: Y’ = bo + b1X2
Ho2a: Parental involvement has no significant effect on summer slide for 6™ and 7t
grade students at a Pennsylvania K-12 virtual school.

Part two of the second research question, examining the effect of the intervention
on the summer slide above and beyond parental involvement for 6™ and 7t" grade students
at a Pennsylvania virtual school, was answered through multiple linear regression. In
order to answer this question, R Square Change must be evaluated from X2 only to X1
and X2 model.

H02h: The intervention has no significant effect on summer slide above and beyond
parental involvement.

The third research question, examining the effect of parental involvement on to
the effect from the intervention to the summer slide, was answered through multiple
linear regression analysis. In order to answer this question, R Square Change was
evaluated from X1 and X2 model to X1, X2, X1*X2 model.

Model 3: Y’ = bo + b1 X1+ b2 X2+b3s X1X2
H03: There is no significant effect of parental involvement on to the effect from the K-
Math workbook on to the summer slide.

Linear regression analysis is based on a set of assumptions (Fox, 1991; Kahane,
2008). The relationship between the dependent variable (summer slide) and the
independent variables (workbook intervention participation, parental involvement) must
be linear in nature. The data came from a representative sample from the 6™ and 7t" grade
student population and a corresponding parent at a Pennsylvania K-12 virtual school.

Normal distribution does not follow, as the sample size is representative. The population
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of interest is all future 6" and 7t" grade students, and it is reasonable to assume that 6%
and 7t grade students from this particular year are representative of that population of
future students. Should the demographics of the virtual school change substantially, or
the math curriculum changes moving away from the Common Core approach, the study
results may no longer apply. The assumption of homoscedasticity requires that the
standard deviation of the dependent variable must remain the same regardless of the
values of the independent variables. A histogram is presented to provide visual evidence
of the degree of normality. Non-normality was detected by using a normal probability
plot and a check of skewness and kurtosis. If the distribution was found to be non-
normal, variable transformation was attempted to obtain normal distribution.

In addition to the assumptions for the linear regression, in a multiple regression
analysis, independent variables included in the analysis should not have a strong linear
relationship to each other. To ensure this is not the case, | ran correlations on all pairs of
independent variables. Categorical variable in multiple regression analysis may make the
prediction of the dependent variable more accurate. Linear regression analysis allows the
inclusion of categorical independent variables as dummy variables, and takes the value of
0 or 1, as evidenced in linear regression analysis for the summer workbook intervention.

There was no data missing on the pre-and post-test, because the researcher
collected it, and the parent survey, student pre-and post-test, and summer workbook
intervention are all required elements of the study. If all of the requirements were not
met, students were not included in the study. Should there be any missing data to address,
conventional missing data treatment protocol would have been followed. The bi-weekly

monitoring process of the summer workbook intervention, and multiple emails to ensure
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the pre-and post-test are completed by students in a timely manner ensured that missing

data is minimized.
Validity
Internal Validity

Internal validity threats are experimental procedures, treatments or experiences of
the participants that threaten the researcher’s ability to draw correct inferences from the
data about the population in an experiment (Creswell, 2009, p. 162). Several factors were
recognized and addressed to increase the internal validity of this study. If not
appropriately addressed, these factors would have limited the extent to which one could
determine the relationship between the K-Math workbook intervention, summer slide,
and parent involvement.

Since the researcher made weekly contact with parents of students completing the
summer intervention to ensure completion, this may affect results and/or participation
among students whose parents do not check email regularly. Mortality and history posed
a threat to internal validity in this research study. Students decided to drop out of the
study while completing the intervention. Students were required to complete the pre-and
post-test along with the summer intervention, and the study took place over a five-month
period. History may be a consideration, which may affect conditions for future studies
similar in nature. Should the Common Core State Standards be eliminated, this will have
an impact on the consistency of assessment data and the ability to reproduce this study in
a larger context, or may not be replicated in a different state. Also, should public schools
decide to deviate from the agrarian school calendar in favor of year-round schooling, the

concept of summer learning loss will be null and void.
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The intervention and parent involvement are major factors in reducing summer
slide in the virtual setting. However, these two factors are not exhaustive in examining
other independent variables providing an explanation for summer slide. There is the
potential for other reasons for summer slide. This was non-experimental research, so |
acknowledge less of a threat to internal validity than in an experimental setting. It would
be worth exploring through future research into an experimental setting, randomly
assigning students into one of two groups: control and intervention to further test the

validity of the workbook.
External Validity

Because this research study used a single virtual school in Pennsylvania, it may
potentially prevent the generalizability of this study to other virtual schools, and other
states. The parent survey was provided in English, however non-English speaking
individuals may be underrepresented in the sample population. There was a possibility
for parents to respond to the survey with socially desirable responses. Socially desirable
responses describe the tendency of survey respondents to answer questions in a manner
that will be viewed favorably by others. Parents completing this survey may have over-
reported how much support they provide their students at home. Parents may have also
under-reported undesirable behavior, appearing to provide more support to their child
than they actually do. This tendency may interfere with the interpretation of average
tendencies as well as individual differences. Since parents received this survey in their
secure school-hosted webmail service, parents may have felt pressure to respond
favorably to the survey. This may have led respondents to skew responses toward a

higher degree of involvement.
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Human Participants and Ethics Precautions

This study followed all procedures and precautions as directed by the George
Washington University Institutional Review Board (IRB) in order to minimize potential
threats to all participants. Participants were informed of their rights through the use of an
informational sheet detailing the purpose and timeline of the study, and listing the
potential threats to participants (loss of confidentiality and psychological stress). Using a
unique student identification number, contained within Learning Management System
(LMS), individual responses were collected. Personal identification information was not
requested (i.e., names, addresses, etc.). All data was password protected and any
information transmitted over the internet during data collection was protected by Secure
Sockets Layer (SSL) with “Verisign certificate version 3, 128-bit encryption”

(SurveyMonkey®, 2016).
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Chapter IV

ANALYSIS

Overview
The goal of this quantitative study was to develop the intervention, and determine
if the intervention has an effect on summer learning loss in 61" and 7t grade math
students. The study also examined the relationship between perceived parent involvement
and summer learning loss, as measured by the pretest and posttest assessment. Perceived
parent involvement was measured through an adapted Hoover-Dempsey parent
mechanisms model survey, distributed to parents of students participating in this research

study.
Intervention Procedure
Workbook Review and Selection of Standards

In April 2017, the 6" and 7" grade math department heads employed with the K-
12 Pennsylvania virtual school chosen for this study, reviewed each of the standards
provided in the CAFA K-Math Workbook to determine which standards align with the

Pennsylvania Common Core State Standards.
Assessment Item Selections for Pre-Test/Post-Test

In April 2017, the 61 and 7" grade math department heads then selected specific
items from the K-Math Workbook application to be included in the pre- and post-tests.
The application included math problems aligned to each of the Common Core State

Standards (CCSS) in mathematics for grade 6 and 7. Teachers selected 40 items in each
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of the following State Standards in Mathematics: Number System, Equations, Probability
and Statistics, Ratios, and Geometry. Teacher selection of the items included in the
assessments were an integral part of this study, as teachers selected standards they are
certain are covered in the 6 and 7t" grade curriculum, and ensured the content was
aligned with the Pennsylvania Common Core Standards.

Automatic Item Generation (AIG) represents a relatively new research area where
precise cognitive and psychometric theories are used to test building practices for the
purpose of producing test items using technology (Gierl & Haladyna, 2012; Choi, 2016).
AIG is able to generate test items in high quality through a fast and automatic approach.
Test administration, when using AlG, is convenient and timely. The technology provides
instantaneous feedback, using a computerized testing system. Isomorphic items are
available as teaching materials and student practice to support personalized learning and
effective teaching (Choi, 2016). AIG technology validates the integrity of the assessment
by eliminating the instrument effect of memory effect. The items displayed to the user are

different, but equivalent.
Development of the Intervention

In April 2017, the teacher item selection was provided to the CAFA Lab to be
used to develop the summer intervention. The summer intervention is a technology-
enhanced workbook intervention/application that was specially designed for this study,
using the standard and item selection chosen by 6™ and 7" grade math department heads.

K-Math Workbook vs Summer Workbook Intervention

1. The workbook vs the subset of items and pages from the workbook selected

from the math department heads
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2. Integrating “pre- and post-test” components beyond the workbook itself.
3. Specifically designed to measure the effect of the intervention on “summer

slide” in self- paced learning taking place over the summer break.
Parent Involvement Survey

In May 2017, consent forms were collected from families expressing interest in
participating in the summer workbook intervention project. The first step for participants
in the research study was the completion of the parent involvement survey. The survey
comprised of 67 total items, with the first ten questions relating to gender, job type, hours
worked per week, level of education, spouse/partner job type, spouse/partner level of
education, spouse/partner hours worked per week, family income, number of children
living in the home, and race/ethnicity. The remainder of the survey comprised of 56
questions, using a six point Likert scale of measurement. Of the 75 families submitting
consent forms, 60 parents completed the parent involvement survey in its entirety. For

further details, please see the descriptive statistics table in the analysis section.
Pre-Test

The Pre-test for students opened on June 7, 2017. Students accessed the
assessment through a secure link, and completed the 40-problem assessment. Students
were able to see where they made mistakes, as the software displayed step by step

solutions to the correct answer. 26 students completed the pre-test.
Conduct Intervention

The intervention was available online and in hard copy, and was provided to each

family agreeing to participate in the study. A hard copy of the intervention was sent via
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mail to students on June 5, 2017. All 75 students who agreed to participate in the study
received the hard copy of the intervention. Families were given instructions to break up
the workbook into small chunks so as to not overwhelm students, and enable students to
make consistent progress over the nine-week summer break. Students completed the
intervention at home and at their own pace over the summer. Bi-weekly emails were sent
to parents checking in to remind parents to monitor progress toward the completion of the

workbook. Students were asked to complete the workbook by September 1, 2017.
Post-Test

Students participated in the post-test in August/September 2017, at the beginning
of their 7" and 8™ grade year. The post-test opened for students on August 20, 2017, with
the window staying open for students to complete the post-test until September 2, 2017.
Students used the same web link to access both the pre-test and the post-test. The content
appearing in the post-test, was the same content appearing in the pre-test, using
Automatic Item Generation technology to create the problems. 16 students completed the

post-test.
Parent Usability Survey of Intervention

At the conclusion of the study, parents were asked to participate in a survey on the
evaluation of the intervention prototype, focusing on the technical and practical aspects
of the tool (i.e., item analysis, various psychometric functions and the formative
assessment system). September 15, 2017 the 7-question parent usability survey opened.
The survey comprised of a five point Likert scale of measurement. The survey was sent

to all 75 parents who expressed interest in participating in the study, and who also
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received a hard copy of the intervention as well as an electronic link to the online

intervention. 26 parents responded to the survey.
Data Analysis

Assessment analysis was slated to be completed in October 2017, focusing on
assessment inventory reliability, validity, and other psychometric aspects. The sample
was too small to conduct this part of the analysis, so this analysis was skipped. SPSS
(IBM SPSS Statistics for Windows, Version 25) was used for the statistical analysis of
the research questions, and iReady data were collected from the school participating in

the study, and used as the control group.

Analysis Results

There has been no prior research on the intervention as a means of preventing
summer slide, and there is no research upon which to base decisions regarding which
digital resource for mathematics has the greatest benefit for helping our students reach
proficiency. This study is significant because it seeks to provide deeper insight
concerning the use of the intervention as a means of potentially reducing summer
learning loss in bricks and mortar and virtual middle school students. Quantifying the
effect of the intervention adds to the growing literature on summer learning loss, and is
the first empirical study in the United States to examine the effect of the intervention on
virtual middle school students in math.

In addition to the use of the intervention and summer slide, it also provides insight

into the type of support parents and guardians provide to their cyber charter school
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students. It also seeks to provide a better understanding of what type of support learning
coaches received themselves and to capture their beliefs about their roles as educational
facilitators for their own children.

Nothing in the available literature suggested an expected direction of the
relationships, if any, for the research questions in this study. The findings for each

research question are presented below.
Research Question (RQ) 0:

What is the standard aligned intervention and how has it been developed?
The intervention was developed using items from the K-Math Workbook

application. 6™ and 7" grade math department heads employed with the K-12
Pennsylvania virtual school chosen for this study identified standards within the K-Math
Workbook application that were aligned with the Pennsylvania Common Core Standards.
Once they determined the standards aligning with the state standards, they selected items
from the K-Math Workbook application that were covered in the 61 and 7t" grade
curriculum. Teachers selected 40 items from the standards provided in the K-Math
Workbook, and these items were included in the pre-and post-tests, and also used in the
creation of the intervention. The intervention was specially designed for the purpose of
this study, and used as a tool to potentially prevent summer slide in 6™ and 7" grade math
students. The intervention was developed for students to complete at home and at their
own pace throughout the summer vacation. Students had the opportunity to complete a
hard copy of the workbook, an online format, or a combination of both modalities.

The 61 and 71" grade math department heads selected 40 items in each of the

following Common Core State Standards in Mathematics: Number System, Equations,
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Probability and Statistics, Ratios, and Geometry. Teacher selection of the items included
in the assessment was an integral part of this study, as teachers selected standards they
were certain would be aligned to the Pennsylvania Common Core Standards, and also

covered in the 6! and 7t grade curriculum.
Research Question (RQ) 1:

What is the effect of the intervention on the summer slide for 6™ and 7" grade

students at a Pennsylvania K-12 virtual school?

Ho 1: The intervention has no significant effect on summer slide for 6!" and 7" grade
students at a Pennsylvania K-12 virtual school.

A dependent samples t-test was conducted to determine if there was a difference
in average math achievement scores of the 16 6" & 7t grade students before participation
in the intervention as compared to their average math achievement scores after

participation in the workbook intervention.

Paired Samples Statistics

M N SD SE
Pre-test SCORE 67.31 16 31.597 7.899
Post test SCORE 86.25 16 26.348 6.587

Table 2, Descriptive statistics to answer RQ 1.

In Table 2, we see that pre-test and post-test data were collected from a sample of
16 6" and 7t" grade students, with a pre-test mean of 67.31 (SD = 31.597) and a post-test
mean of 86.25 (SD = 26.348), meaning that student math achievement scores increased

from pre-test to post-test.

98



A dependent t-test was conducted to determine if this difference was statistically
significant, and the results indicate that the pre-test and post-test means were statistically
different. Table 3 demonstrates, using Cohen’s (1988) guidelines, the effect size d of
.589, which according to Cohen is a large effect size, expressing the magnitude of the
relationship between the differences in the pre-and post-tests. In Table 4, the two-tailed
significance represents a value of .012, smaller than the .05 alpha value, which allows the
conclusion that the difference in math achievement from the pre-test and the post test is
statistically significant. This provides evidence supporting the conclusion that the
intervention is effective in preventing summer slide. Scores of students who participated
in the workbook demonstrate that the intervention not only prevented summer slide, but
their mathematics achievement improved as a result of the intervention. Table 4
represents that on average, there was an 18-point improvement from the pre-test to the
post-test. The intervention is effective based on this statistical conclusion, the hypothesis
test result, and effect size measure. The correlation of 0.589 found in Table 3 is expected
to be positive with a magnitude of about .6, and is representative of an equivalent test
using AIG technology. Thus, the null hypothesis that the intervention does not affect

summer slide was rejected at the 0.05 level of significance.

Paired Samples Correlations

N Correlation Sig.
Pre-test SCORE & Post test SCORE 16 0.589 0.016

Table 3, Paired samples correlation to answer RQ 1.

99



Paired Differences

M SD t Sig. (2-tailed)

Pre-test SCORE - Post test

SCORE -18.938 26.67 -2.84 0.012

Table 4, Paired differences table to answer RQ 1.

A separate analysis was conducted using a control group to answer the first
research question. The control group is not a control group in the traditional sense. The
control group here were students whose parents provided consent to participate in the
study, and who received the intervention in both hard copy and electronic format. The
control group represents students who participated in the study, but did not complete the
study in its entirety. It is not known how much of the intervention was completed over
the course of the summer months.

An independent t-test was conducted to determine if summer slide differed from
students who participated in the workbook intervention (coded as 1, the research group)
and students who did not complete the study (coded as 0, control group). As observed in
Table 5, iReady pre- and post- test data were gathered from samples of 53 individuals
(control group, coded 0) who did not complete the study and 16 individuals (experimental
group, coded 1) who completed the workbook intervention. The mean for the control
group was 3.812 (SD = 21.24) while the mean for the experimental group was 1.665 (SD
= 10.339). The independent t-test indicated that summer slide was not statistically
significantly different for the control and experimental group. In other words, there is not
a significant difference in summer slide for the group that did not complete the study and
the group that did (t =-.391, df = 67, p = .697). Thus, the null hypothesis that the summer

slide was the same for both the control and experimental groups failed to be rejected.
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Group Statistics
Control/Research Group | N Mean Std. Deviation Std. Error Mean
Pre-Post |0 53]-3.821811183699575 | 21.240440669021700 | 2.917598908815491
1 16|-1.665216404358354 | 10.339892539802250 | 2.584973134950563
Table 5, Group statistics for RQ 1.
Independent Samples Test
Levene's
Test for
Equality of
Variances t-test for Equality of Means
Sig. 95% Confidence Interval of the Difference
(2- Std. Error
F |Sig. | t df |tailed)| Mean Difference Difference Lower Upper
Pre- | Equal 4.031.049 67| .697 -15.517126348284235 - | 8.855635502045080
Post | variances 391 2.156594779341222 13.168825060727524
assumed
Equal -152.829| .582 - 13.898008401881335 | -9.975599732885671 | 5.662410174203228
variances 553 2.156594779341222
not
assumed

Table 6, Independent Samples T-Test for RQ 1.
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Research Question (RQ) 2:

What is the effect of perceived parental involvement on to the summer slide for 6t

and 7% grade students at a Pennsylvania K-12 virtual school?

Ho_2: There is no significant difference on summer slide in students with higher levels of
perceived parental involvement.

A simple linear regression analysis was conducted to determine if summer slide
(dependent variable) could be predicted from the parent involvement survey score
(independent variable). The null hypothesis tested was that the regression coefficient (i.e.,
the slope) was equal to 0. Results of the simple linear regression analysis are presented in
tables 7, 8, and 9. The results suggest that less than 1% of variance in summer slide was
explained by parental involvement, F (1, 67) = .430, p = .448, R* =.009 (see Tables 7
and 8). The results of the regression model (from table 7) were not statistically
significant. Moreover, from table 9, the unstandardized slope (-.083) and standardized
slope (-.093) were not statistically significantly different from O (t =-.763, df =67, p =
.448). In other words, parental involvement was not a statistically significant predictor of
summer slide. Thus, the null hypothesis that there is not a significant difference on
summer slide in students with higher levels of perceived parental involvement failed to

be rejected.

102



Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .0932 .009 -.006 19.27969260
1530960

a. Predictors: (Constant), Parental Involvement Scores
Table 7, Model Summary for RQ 2.

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regression 216.650 1 216.650 583 448P
Residual 24904.339 67 371.707
Total 25120.988 68

a. Dependent Variable: Pre-Post

b. Predictors: (Constant), Parental Involvement Scores
Table 8, ANOVA for RQ 2.

Coefficients?
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 22.050 33.315 .662 510
Parental Involvement -.083 .108 -093 -763 448

Scores

a. Dependent Variable: Pre-Post
Table 9, Coefficients for RQ 2.
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Research Question (RQ) 2.1:

What is the effect of the intervention on to the summer slide “above and beyond”
perceived parental involvement for 6" and 7t" grade students at a Pennsylvania K-

12 virtual school?

Ho_2.1: There is no effect of the intervention on to summer slide in addition to perceived
parental involvement for 6™ and 7t" grade students at a Pennsylvania K-12 virtual school.
A multiple linear regression model was conducted to determine the effects of
perceived parental involvement and workbook intervention participation (coded as 0 for
those who did not complete the study, and 1 for those who did) onto summer slide. The
purpose of using this regression model was to establish if workbook intervention
participation was a statistically significant predictor of summer slide above and beyond
perceived parental involvement. Results are presented in tables 10, 11, and 12. From
tables 10 and 11, it is observed that 1.3% of variance in summer slide was explained by
perceived parental involvement and workbook intervention participation. However, these
results were not statistically significant F (2, 66) = .430, p = .652, R* =.013 (see Tables

10 and 11). In addition, the following was observed (see table 12):

1. For perceived parental involvement, the unstandardized slope (-.093) and standardized
slope (-.104) were not statistically significantly different from 0 (t = -.841, df = 66, p =
.403). As a result, perceived parental involvement was not a statistically significant
predictor of summer slide given that workbook intervention participation was also in the

model.
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2. For workbook intervention participation (control/research group), the unstandardized

slope (2.988) and standardized slope (.066) were not statistically significantly different

from O (t = .532, df = 66, p = .597). Therefore, there was no effect of workbook

intervention participation onto summer slide, above and beyond perceived parental

involvement.

3. The results indicate that the null hypothesis that there is no effect of the intervention

onto summer slide in addition to perceived parental involvement failed to be rejected.

Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate

1 1132 013 -.017 19.38370252
4454392

a. Predictors: (Constant), Control/Research Group,

Parental Involvement Scores
Table 10, Model Summary for RQ 2.1.

ANOVA?
Sum of Mean
Model Squares df Square Sig.
1 Regression 322.945 2 161.473 430 .652°
Residual 24798.043 66 375.728
Total 25120.988 68

a. Dependent Variable: Pre-Post

b. Predictors: (Constant), Control/Research Group, Parental Involvement Scores

Table 11, ANOVA for RQ 2.1.
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Coefficients?
Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 24.533 33.818 725 471
Parental Involvement -.093 11 -.104 -841 403
Scores
Control/Research 2.988 5.617 .066 532  .597
Group

a. Dependent Variable: Pre-Post
Table 12, Coefficients for RQ 2.1.

Research Question (RQ) 3:
What is the interaction effect of parental involvement and pre-test onto post-test?

Ho_s: The interaction effect of perceived parental involvement and the intervention onto
summer slide is not significant.

iReady data from Spring 2017 and Fall 2017 for all students who originally
elected to participate in the study, but who did not complete the study in its entirety, were
used as the control group in the analysis of this research question. A hierarchical
regression analysis was conducted to compare three models. Model 1 explored the effect
of perceived parental involvement (independent variable) onto summer slide (dependent
variable). Model 2 examined the effect of workbook intervention participation
(independent variable, coded as 0 for control and 1 for experimental group) onto summer
slide above and beyond perceived parental involvement (independent variable). Model 3
investigated the effect of perceived parental involvement onto the effect from workbook

participation to the summer slide. The null hypothesis tested was that the RZ,4ng. =0
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and the slopes or regression coefficients were also equal to 0. The data were screened for
missingness and violations of assumptions prior to analysis (see appendix). There were
no missing data.

From tables 13 and 14, the following findings were observed:

1) Model 1 (Table 13) explained less than 1% more variance in summer slide F (1, 67) =
583, p = .448, R?hange =.009. This finding was not statistically significant.

2) Model 2 (Table 13), F (1, 66) =.283, p = .597, RZ,4nge = -004, and model 3, F (1,
65) = .195, p = .661, R?hange =.003, explain less than 1% less variance in summer slide
than model 1, F (1, 67) = .583, p = .448, Rg,mnge =.009. In other words, the additional
variance in summer slide explained by models 2 and 3 as compared to model 1 was less
than 1%. These findings were not statistically significant.

3) The results also suggest that model 3 (Table 13), the model that investigated the effect
of perceived parental involvement onto the effect from workbook participation to the
summer slide, explained less than 1% more variability in summer slide than model 2, F
(1,65) =.195,p =.661, RZynge =-003. Moreover, for the interaction effect (PI*INT),
the unstandardized slope (.114) and standardized slope (.795) were not statistically
significantly different from 0 (t = .441, df = 65, p = .661) (see table 15). Thus, the
addition of the moderation effect (PI*INT) was not statistically significant. In other
words, perceived parental involvement does not significantly moderate intervention effect

onto summer slide.
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Model Summary®

Change Statistics
R
R Adjuste Square F Sig. F
Mode Squar dR Std. Error of the  Chang Chang df df Chang
I R e Square Estimate e e 1 2 e
1 .093  .009 -.006 19.27969260153096  .009 583 1 67  .448
a 0
2 113 .013 -.017 19.38370252445439  .004 283 1 66  .597
b 6
3 126 .016 -.030 19.50305572756151  .003 .195 1 65  .661
¢ 7

a. Predictors: (Constant), Parental Involvement Scores

b. Predictors: (Constant), Parental Involvement Scores, Control/Research Group
c. Predictors: (Constant), Parental Involvement Scores, Control/Research Group,
PLINT

d. Dependent Variable: Pre-Post
Table 13, Model summary for RQ 3.

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 216.650 1 216.650 .583  .448P
Residual 24904.339 67 371.707
Total 25120.988 68
2 Regression 322.945 2 161.473  .430 .652¢
Residual 24798.043 66 375.728
Total 25120.988 68
3 Regression 396.991 3 132.330 .348  .791¢
Residual 24723.997 65 380.369
Total 25120.988 68

a. Dependent Variable: Pre-Post

b. Predictors: (Constant), Parental Involvement Scores

c. Predictors: (Constant), Parental Involvement Scores, Control/Research Group
d. Predictors: (Constant), Parental Involvement Scores, Control/Research Group,
PLINT

Table 14. ANOVA for RQ 3.
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Coefficients?
Unstandardized Standardized

Coefficients Coefficients Correlations
Std. Zero-

Model B Error Beta t Sig. order Partial Part

1 (Constant) 22.050 33.315 .662 .510
Parental -.083 .108 -.093 - .448 -.093 -.093 -
Involvement 163 .093
Scores

2 (Constant) 24,533 33.818 725 471
Parental -.093 JA11 -.104 - .403 -.093 -.103 -
Involvement .841 103
Scores
Control/Research 2.988 5.617 .066 .532 597 .048 .065 .065
Group

3 (Constant) 33.048 39.119 .845 .401
Parental -.121 128 -.136 - .348 -.093 -.116 -
Involvement .945 116
Scores
Control/Research - 80.862 -721 - .688 .048 -.050 -
Group 32.603 403 .050
Pl INT 114 .259 795 441 661 .047 .055 .054

a. Dependent Variable: Pre-Post
Table 15. Coefficients for RQ 3.

It’s important to note that while these results of this research question were not
found to be statistically significant, all of the students included in the answering of this
research question had parents who elected to participate in the study, received the
intervention in hard copy, and also had access to the tool online. It is not known if the

students still accessed the intervention while electing not to complete the pre-and post-
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tests. If this is the case, and students were working on the intervention over the summer,

the control group may have shown growth despite not being part of the experimental
group.
Research Question (RQ) 4:

How did parents perceive the intervention?

Parents were provided a usability survey via SurveyMonkey at the conclusion of
the research study, with 26 parents responding to the survey. The 7-question survey
comprised of five point Likert scale of measurement. The survey was broken down into
four main components: Ease of Use, Aesthetics, Customizability, and Usefulness. The
Radar Chart, a visual representation of multivariate data, is displayed in Figure 19 display
a visual representation of the descriptive statistics found in Table 16. They are utilized to
plot one or more groups of values over multiple common variables. They do this by
giving an axis or spoke for each variable, and these axes or spokes are arranged radially
around a central point and spaced equally. The radar graph answers which observations
are most similar, for example, clusters of observations. In this case, the strongest cluster
is represented in the area of the aesthetics of the intervention, with a mean of 4.07. The
second strongest cluster is represented in overall satisfaction with the tool, with a mean of
4.00. The third strongest cluster represents the usefulness of the tool, at 3.93. The fourth
strongest cluster was ease of use with a mean of 3.89, and customizability with a mean of

3.82 represents the least strong cluster.
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N M SD Variance

Ease of use 28 3.89 0.737 0.544
Aesthetics 28 4.07 0.539 0.291
Customizability 28  3.82 0.819 0.671
Usefulness 28 3.93 0.900 0.810
Overall satisfaction 28 4.00 0.720 0.519

Table 16. Descriptive statistics for RQ 4.

K-Math Workbook Satisfaction Survey

Ease of use
4.1
4
3.9
Overall satisfaction Aesthetics
Usefulness Customizability

Figure 7. Radar chart, parent satisfaction survey for RQ 4.

The survey data were analyzed and results suggested that overall, parents were
satisfied with the intervention. Aesthetics received the highest rating wherein most
parents were satisfied with the look and feel of the workbook itself. The second highest
rating is represented in overall satisfaction with the tool. The third highest rating
represents the usefulness of the tool, the fourth highest rating was ease of use, followed

by customizability representing the least strong cluster.
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Parents were provided with the opportunity to comment on what they liked most
about the intervention. The comments have been provided in the following categories

below: ease of use, aesthetics, customizability, and usefulness.

Comments of Ease of Use

Parents were asked to provide feedback based on their experience in using the
intervention. Below are some verbatim responses regarding the intervention “Ease of
Use”. Parents liked the way the content was presented in terms of the 4-problem grouping
within each standard, they liked the fact that after their student input the answer, students
were able to see step-by-step solutions to each problem. Parents also enjoyed that their

student had the option to work in paper copy or electronically.

“I liked that she had the opportunity to practice math skills over the summer in small,
manageable chunks.”

“I liked how it gave a detailed explanation to the problem she got wrong. Easy to
comprehend!!”

“There was space to write out the answers. That it was an actual workbook instead of
online so it could be done anywhere, anytime.”

“My daughter mostly worked on her own in the workbook. She didn't really have any
questions---so I'm not all that familiar with what was in the workbook. | guess it must

have been pretty self-explanatory--since she didn't need my help---so | guess that's what |

liked best. :-)”
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“The 4-problem setup was a great way to require my son to do it daily without

overwhelming him with too much work in the summer.”

Aesthetics

There were no parent comments relating to the intervention aesthetics.

Customizability

Parents were asked to provide feedback based on their experience in using the
intervention. Below are some verbatim responses regarding the intervention
“Customizability”. Parents enjoyed the fact that they could see by standard where their
student was struggling, and could complete sample problems as practice. They enjoyed
using the QR codes to see whether they provided a correct answer, and were able to see

the software-provided solution step-by-step.

“I liked that it wasn’t a huge time investment each day. The additional sample problems
that he could keep working through really helped. ”

“We liked how the workbook was split up into sections so we could know what our
student's better areas were.”

“What | like most is the correct answer and rationale was provided so that the student
could see what and why they answered incorrectly. ”

“The math practice and the QR codes made it more interactive. ”

“I liked the fact that they had similar problems and explanations for why you got
something wrong.”’

“I liked that we could see the problems worked out step by step. ”
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Usefulness

Parents were asked to provide feedback based on their experience in using the
intervention. Below are some verbatim responses regarding the intervention
“Usefulness”.

Parents enjoyed the fact that students could remain engaged over the summer months.

“It had what she learned during the school year. I think having something like the Math
workbook is very helpful to students in keeping certain math concepts fresh in their minds
for the next school year.”

“My child kept doing Math throughout the summer and was reminded of important
concepts.”

“It helps kids stay in touch with their math concepts. ”

“Was a good option to help slow down the summer slide.”

“I liked the concept of the math workbook. ”

“Keeping my daughter engaged in math over the summer”

“The practice over and over again :) Thank you very much for this vital tool. ”

“That is was offered to keep the kids mind working. ”

“Allowed me to keep his math skills closer to desired achievement levels for current
year.”

“The instant feedback. ”
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Parent Feedback on Intervention in Open Ended Comments

Parents provided feedback regarding what they liked, and didn’t like about the
intervention. They were also asked to provide recommendations to improve the end user

experience.

Positive Comments

Parents provided feedback regarding the features they liked in the intervention.
Below are some verbatim responses recorded in the open-ended responses within the
survey. Parents enjoyed seeing their students remain engaged in learning over the
summer months, and the step-by-step solutions provided within each problem. They liked

the 4-problem setup within each standard.

“It had what she learned during the school year. | think having something like the Math
workbook is very helpful to students in keeping certain math concepts fresh in their minds
for the next school year.”

“What I liked most is the correct answer and rationale was provided so that the student
could see what and why they answered incorrectly”

“The four-problem setup was a great way to require my son to do it daily without
overwhelming him with too much work in the summer”

“I liked the fact that they had similar problems and explanations for why you got

something wrong”
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Growth Opportunities

Parents provided feedback regarding the features they did not like, or would like
to see in the intervention. Below are some verbatim responses recorded in the open-ended
responses within the survey. Parents would like more remedial pages for students, would
like the QR codes moved to the middle of the page, and one parent indicated that there
were too many “hard” problems. Parents would like a parent guide to utilize as their

student works through the intervention.

“Possibly more remedial pages added to enhance already achieved goals”

“The OR codes closest to the center were hard to read. The page has to be pulled and
flattened- this became a frustration for the student”

“Answer key and explanations included in a parent guide to go with the workbook”

“I thought there were too many “hard” problems. I agree that maybe Y should be hard,

but in the workbook, it was easily over half the problems that were labeled as hard”
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Summary of results
The goal of this study was to determine whether or not a relationship exists
between the intervention and summer learning loss (summer slide) as measured by the
CAFA K-Math assessment. This study explored the relationships between perceived
parent involvement and the summer slide, and the effect of participation in the summer
workbook intervention and parent involvement on the summer slide. 16 students and their
parent participated in the complete study. Statistical analyses addressed the following
research questions:
RQO: What is the workbook intervention, and how has it been developed? The
intervention was developed using items from the K-Math Workbook application.
6™ and 7t" grade math department heads identified standards within the K-Math
Workbook application that were aligned with the Pennsylvania Common Core
Standards. Once they determined the standards aligning with the state standards,
they selected items from the K-Math Workbook application that were covered in
the 6 and 7t" grade curriculum. Teachers selected 40 items within each standard,
and were used in the creation of the intervention. The intervention was specially
designed for the purpose of this study, and used as a tool to potentially prevent
summer slide in 6™ and 7t grade math students.
RQ1: What is the effect of the intervention on the summer slide for 61 and 7t"
grade students at a Pennsylvania K-12 virtual school? The independent variable in
Research Question 1 was the intervention, with dependent variables being post-
test and pre-test achievement data. A dependent samples t-test was conducted to

determine if there was a difference in average math achievement scores of 6" and
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7™ grade students before participation in the workbook intervention as compared
to their average math achievement scores after participation in the workbook
intervention. | addressed this question by evaluating the relationship between the
summer workbook intervention completion and achievement data collected from
the CAFA K-Math assessment pre- and post-tests. Pre-test and post-test data were
collected from a sample of 16 6" and 7t grade students, with a pre-test mean of
67.31 (SD = 31.597) and a posttest mean of 86.25 (SD = 26.348) as shown in
Table 2, meaning that student math achievement scores increased from pre-test to
post- test. Table 3 demonstrates, using Cohen’s (1988) guidelines, the effect size
d of .589, which according to Cohen is a large effect size, expressing the
magnitude of the relationship between the differences in the pre-and post-tests. In
Table 4, the two-tailed significance represents a value of .012, smaller than the
.05 alpha value, which allows the conclusion that the difference in math
achievement from the pre-test and the post test is statistically significant. Not only
did the students not experience summer slide, but their post-test scores indicate
that there was positive slide. Student scores actually improved by completing the
intervention. This tells us that the workbook is effective in preventing summer
slide.

An independent t-test was conducted to determine if summer slide differed from
students who participated in the workbook intervention and students who did not
complete the study. As observed in Table 5, iReady pre- and post- test data were
gathered from samples of 53 individuals who did not complete the study and 16

individuals who completed the workbook intervention. The mean for the control
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group was 3.812 (SD = 21.24) while the mean for the experimental group was
1.665(SD = 10.339). The independent t-test indicated that summer slide was not
statistically significantly different for the control and experimental group. In other
words, there is not a significant difference in summer slide for the group that did
not complete the study and the group that did (t = -.391, df = 67, p =.697). Thus,
the null hypothesis that the summer slide was the same for both the control and
experimental groups failed to be rejected.

RQ2: What is the effect of perceived parental involvement on summer slide? A
simple linear regression analysis was conducted to determine if the summer slide
could be predicted from the parent involvement survey score. The results in tables
7 and 8 suggest that less than 1% of variance in summer slide was explained by
parental involvement, F (1,67) = .430, p = .448, R* =.009. The results of the
regression model were not statistically significant. Moreover, from table 9, the
unstandardized slope (-.083) and standardized slope (-.093) were not statistically
significantly different from O (t = .763, df = 67, p = .448). Parental involvement
was not a statistically significant predictor of summer slide.

RQ2.1 What is the effect of the intervention on to the summer slide “above and
beyond” perceived parental involvement? A mulitple linear regression model was
conducted to determine the effects of perceived parental invovlement and
intervention participation onto the summer slide. The purpose of using this
regression model was to establish if workbook intervention participation was a
statistically significant predictor of summer slide above and beyond parental

invovlement. From tables 10 and 11, it is observed that 1.3% of variance in
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summer slide was explained by perceived parental invovlement and intervention
participation. However, these results were not statistically significant. F (2, 66) =
430, p = .652, R square = .013. In addition, observing parent involvement, the
unstandardized slope (-.093) and standardized slope (-.104) were not statistically
different from O (t = -.841, df = 66, p = .403). As a result, perceived parental
involvement was not a statistically significant predictor of summer slide given
that workbook intervention participation was also in the model. Observing the
workbook intervention participation (control/research group), the unstandardized
slope (2.988) and standardized slope (.066) were not statistically significantly
different from 0. (t = .532, df = 66, p = .597). Therefore, there was no effect of
workbook intervention participation onto summer slide, above and beyond
perceived parental involvement.

RQ3: What is the interaction effect of parental involvement and pre-test onto
post-test? A hierarchical regression analysis was conducted to compare three
models: Model 1 exploring the effect of perceived parental involvement onto
summer slide was not statistically significant, Model 2 exploring the effect of the
workbook intervention onto the summer slide above and beyond perceived
parental involvement was not statistically significant, and Model 3 investigated
the effect of perceived parental involvement onto the effect from workbook
participation to the summer slide was not statistically significant.

Descriptive statistics were used to explore an additional research questions:
RQ4: How did parents perceive the intervention? The survey data were analyzed

and results suggested that overall, parents were satisfied with the intervention
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(See Table 16). Aesthetics received the highest rating wherein most parents were
satisfied with the look and feel of the workbook itself. The second highest rating
is represented in overall satisfaction with the tool. The third highest rating
represents the usefulness of the tool, the fourth highest rating was ease of use,
followed by customizability representing the least strong cluster.

In summary, the results of the first question addressing whether the
intervention had an effect on summer slide, the dependent samples t-test using the
intervention data, concluded that the students who completed the entire study
improved 18 points on average. Student math scores actually increased from pre-
test to post-test, meaning that math achievement improved as a result of the
intervention. This result was statistically significant. An independent t-test using
iReady assessment data comparing those students who completed the study, and
those who did not complete the study in its entirety, indicated that summer slide
was not statistically different from control and experimental group. The results of
the second research question examining the effect of perceived parental
involvement on to the summer slide for 6™ and 7" grade students were not
statistically significant, nor was the result of the effect of the intervention on to
the summer slide above and beyond perceived parent involvement. Findings in the
third research question, examining the interaction effect of parental involvement

and pretest onto posttest were also not found to be statistically significant.
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Chapter V

CONCLUSION

Overview

The results of this study indicate that the intervention may be effective as a means
of preventing summer slide in 61 and 7" grade middle school students. This is an
important distinction on the key issue of this research study. Eliminating summer slide is
a major achievement. The results of this study are not only statistically significant, but
carry practical significance as well. The results of this study also reveal that higher levels
of parental involvement do not necessarily reflect higher levels of student achievement.
Statistical analyses indicated that pre-test scores/intervention explained a small amount of
variance in summer slide above and beyond parental involvement, and the additional
effect of perceived parental involvement and the intervention explains a small amount of
variance in summer slide.

Quantifying the effect of the intervention adds to the growing literature on
summer learning loss, and is the first empirical study in the United States to examine the
effect of the intervention on virtual middle school students in math. This study used
empirical intervention with pre- and post-tests to include a survey and interviews for
parents to solicit feedback in the usefulness of the tool in helping to reinforce the CCSS
in mathematics.

In virtual schools, parental involvement and encouragement in student academic
activities are especially important for student academic achievement, considering that
virtual school students lack the physical presence of teachers throughout their school day

(Black, 2010). Since parents would be at home guiding students in the completion of the
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intervention, | wanted to determine if perceived parental involvement had an effect on
summer slide through the completion of the intervention project. Parental involvement in
the education of middle school students, especially in the virtual setting, may impact
student achievement and self-perceptions of mathematics ability. With limited research
on parental involvement in virtual schools, this research study also examined the effect of
perceived parental involvement in summer slide for 6! and 7t" grade students in math
attending a Pennsylvania virtual school.

This quantitative research was conducted to answer the following research
questions:

0. What is the intervention, and how has it been developed?

1. What is the effect of the summer intervention on the summer slide for 6" and 7t"
grade students at a Pennsylvania K-12 virtual school? -Math assessment pre- and
post- tests.

2. What is the effect of perceived parental involvement on summer slide?

3. What is the effect of perceived parental involvement from the intervention to the
summer slide?

A Pennsylvania K-12 virtual school was chosen as the sample unit under study in this
research. The virtual school selected serves students all over the state of Pennsylvania.
Research indicates that the Pennsylvania virtual school population consists of a racially
diverse student body, which is closely representative of the state’s face-to-face school
population in terms of demographics for minority students (Keeping Pace with Online
Learning, 2014-2015). This is a convention (not random) sample, however the

demographics of the school chosen for this study align appropriately with state averages.
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This quantitative research study provides insight into three overarching gaps in the
current body of research. It employed the use of the summer workbook intervention as a
tool to potentially minimize summer slide, utilized a survey to measure parent
involvement, specifically Hoover-Dempsey’s Parent Mechanisms of Involvement
(Encouragement, Modeling, Reinforcement, and Instruction), in examining the
relationship between perceived parent involvement and summer slide, and examined the
effect of perceived parent involvement onto the effect of the intervention in summer slide

in 61 and 7' grade students, within the confines of a K-12 virtual school in Pennsylvania.
Research Conclusions
What is the standard aligned intervention and how has it been developed?

At the beginning of this research study, the 61 and 7" grade math department
heads employed with the K-12 Pennsylvania virtual school chosen for this study, selected
items from the K-Math Workbook application which were included in the pre-and post-
tests. The 61 and 7t" grade math department heads selected 40 items in each of the
following Common Core State Standards in Mathematics: Number System, Equations,
Probability and Statistics, Ratios, and Geometry. Teacher selection of the items included
in the assessment was an integral part of this study, as teachers selected standards they
were certain will be covered in the 6™ and 7" grade curriculum. The standard-aligned
items were chosen from the K-Math Workbook, and utilized as a summer workbook
intervention. The intervention was designed specifically for the purpose of this research

study.
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The effect of the summer workbook intervention on the summer slide

Analysis of the data collected to address this research question revealed that there
is a statistically significant effect of the workbook intervention on summer slide for 6%
and 7t grade students at a Pennsylvania K-12 virtual school. Of the 16 students who
participated in the Pre-test, Post-test, and workbook intervention over the summer, all
showed positive growth in the post test. A dependent samples t-test was utilized in the
analysis of data addressing this research question, and the null hypothesis that the
workbook does not affect summer slide, was rejected at the 0.05 level of significance.
iReady data of students who received the intervention but did not complete the study in
its entirety also showed growth. Summer slide was not statistically significantly different
from the control and experimental group. While there was not a statistically significant
difference between the control and experimental group, all 16 students who completed
the study showed positive growth from the pre-test to the post-test. Since the control
group received the workbook but did not complete the post test, it is not known how
much of the workbook was completed throughout the summer. 16 students completed the
study in its entirety, and yet 26 parents responded to the survey regarding the usefulness
of the intervention.

The results of the study indicated that not only did the intervention prevent
summer slide, but students actually showed improvement from the pre-test to the post-
test. Student math scores increased from pre-test to post-test, meaning that math
achievement actually improved as a result of the intervention. Students participating in
the intervention had an 18-point average increase from the pre-test to the post-test. This is

a significant finding, as summer slide is a nationwide concern in both bricks and mortar

125



and virtual middle school math students.

Due to the quasi-experimental design of this study, the nonrandomized nature of
the control group may have led to selection bias. For example, the students who
participated in the summer workbook intervention study may have been more motivated
which could have played a role in their achievement. There could also be differences as a
result of the families who decided to have their students participate in the workbook
study compared to those who did not. Because parental expectations for children pays a
key role in summer learning, students who participated in the project may have parents
who are more supportive of educational opportunities. These families may place a higher
emphasis on the value of education.

While there have been studies addressing summer learning loss in traditional
bricks and mortar schools, minimal research attention has focused on addressing middle
school math performance in United States Virtual K-12 schools. This tool has the
potential of solving critical issues reversing summer slide with actual summer growth, as
the number of students enrolled in virtual charter schools continues to grow in
Pennsylvania. Mathematics performance of 6! and 7" grade students in both virtual
schools and statewide bricks and mortar schools demonstrate an urgent need to improve
student math proficiency, and prevent learning loss that takes place over the summer
months when students are not attending school. This was the first study specifically
addressing summer slide among virtual school students, and the first empirical study in
the United States to examine the effect of the intervention on virtual middle school
students in math.

With math student achievement falling far below the state average for the school
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selected for this research study, there is an urgent need to ensure that further learning loss
does not take place over the summer months. The intervention may offer a specific
solution to prevent summer slide in middle school students attending virtual schools.
Students participating in this study replaced summer slide with summer gains. The
intervention facilitated student growth in mathematics, with no supplemental teacher
instruction, but rather through AIG technology, providing students with the step-by-step

solutions for each problem presented in the intervention.
The effect of perceived parental involvement on to the summer slide

Parental involvement in the education of middle school students may impact
students’ achievement and self-perceptions of mathematics ability. Educational research,
focused on the role that families play in their children’s educational development over the
past three decades, has established a direct relationship between parental involvement and
student achievement (U.S. Department of Education, 2008; Epstein & Dauber, 1991).
According to Russell (2004), parents constitute the physical presence normally occupied
by the teacher in traditional classroom environments. This study represents the first
empirical investigation of parents’ effect on summer slide in virtual school students.
Analysis of the data collected to address this research question revealed that perceived
parental involvement does not have a significant effect on summer slide for 6™ and 7t
grade students at a Pennsylvania K-12 virtual school. A small proportion of the total
variation in students’ math achievement scores was predicted by parental involvement,
though not statistically significant. While the results in this study were not statistically
significant, it is possible that the parents who elected to participate in this study are

already actively involved in their child’s education. It is also possible that the

127



intervention is exceptional, eliminating the summer slide, replacing that slide with
growth, regardless of the level of parent involvement. The intervention is effective so
long as parental involvement or student motivation is high enough for completion.

Parental involvement has been identified by many researchers as a critical
component of student achievement in a traditional bricks and mortar schooling
environment. Some researchers have suggested that parental involvement is also
important in a K-12 virtual school setting (Clark, 2001). Hoover-Dempsey and Sandler
(1995) hypothesized that once they determine what drives a parent to be involved, that
they can then discern the influence that involvement had on student achievement. With
limited research on parental involvement in virtual schools, this research indicates that
there is an effect of perceived parental involvement on summer slide for 6™ and 7t grade
students in math attending a Pennsylvania virtual school.

Hoover-Dempsey & Sandler (2005) identified a sample of specific involvement
activities and behaviors and divided these activities into general categories of home-
based and school-based involvement. Home-based involvement was defined as that
taking place between the child and parent outside of school (Hoover-Dempsey & Sandler,
2005). Home-based activities and parental behaviors generally focus on the individual
child’s learning-related behaviors, attitudes, or strategies, and include parental activities
such as helping with homework, and being an active part of keeping the student on track.

Hoover-Dempsey & Sandler (1995) suggest that both explicit and implicit student
petitions for parental involvement in academic work have the potential to prompt parental
action. Student requests for assistance may be explicit in requesting help, or implicit, as

parent noticing signs of a child’s frustration. A parent who understands that his/her child
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is struggling in a specific class or with certain content is often more likely to closely
monitor homework (Hoover-Dempsey, 2005).

The model used in this research study focuses on the psychology of involvement
rather than the parent involvement in activities and actions, and provides for an excellent
opportunity to explore the psychological construct of parent involvement in a new
domain, K-12 virtual schools (Fan & Chen, 2001). This model provides insight into the
type of support parents and guardians provide to their cyber school students. It provides a
better understanding of what type of support learning coaches received themselves and to
capture their beliefs about their roles as educational facilitators for their own children.
Russell (2004) was concerned that relying on parents, of whom not much was known
about their ability to model and encourage their learners, is problematic. If uncertainty
exists over the quality of support cyber charter students receive from their parents then it
is essential to develop a better understanding of these learning coaches, including how
they support their students and the breadth, depth and type of support they provide to
their children.

Hoover-Dempsey and Sandler (2005) believe that parents of older children
experience concerns about the limits of their personal knowledge and skill when assisting
children with school work. Increased student achievement can best be achieved through
parental supplementation of a student’s school work at home, through monitoring and

encouragement.

Implications for Policy and Practice
Several implications for research, policy and practice can be drawn from the

outcome associated with these research questions.
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Theoretical Implications

Prior to this study, there has been no published research on the effect of
technology-based methods of interventions as a means of preventing summer slide in
middle school mathematics. This is also the first study examining the effect of perceived
parent involvement on virtual middle school students. This study fills a significant gap in
the literature in two realms: providing a potential solution for preventing summer slide in
middle school mathematics, and providing a deeper understanding in the psychological

constructs behind the role of the parent perceptions of involvement in virtual schools.
The Cognitive Theory of Multimedia Learning

Cognitive load and learning effects of dual code and interactivity, two multimedia
principles intended to promote meaningful e-learning, are embraced in the research
surrounding the intervention. The dual code principal proposes that students acquire
knowledge better from words and graphics than from words alone. If a student worked
out the problem presented in the workbook and entered the incorrect answer, the online
tool presented the learner with the correct solution, step by step. For that reason, when
relevant graphics are added to words, learners are encouraged to link both materials,
which play a substantial part in constructing a mental model.

The interactivity principal proposes that students acquire knowledge better by
manipulating the materials rather than passive observation. Students are able to see the
correct solution presented in the online software, reflecting on their own solution, where
they made errors. As a result, interactivity promotes the processing of new information

by engaging students in an active search for meaning. Reflection encourages learning by
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promoting more active organization and integration of new information with the learner’s
prior knowledge.

Mayer and Moreno (2003) explained meaningful learning as a deep understanding
of the material. Meaningful learning consists of attending to the most important parts of
the presented material, retaining pertinent information in both visual working memory
and auditory working memory, organizing information in a coherent mental structure,
and incorporating in with applicable prior knowledge. According to Mayer (2001),
multimedia learning linking animation with narration generally improves performance on
retention tests better than when information is presented only as text or narration. It
would be my recommendation, that if the intervention provided a verbal solution as well
as an animated response, the tool would have the ability to transcend meaningful learning
in the students it serves.

A learner-centered approach, such as the technique used in this study, where
students actively participate in the learning process presents a question as to which type
of students would respond well to the intervention. Recent research suggests that
Millennials respond well to learner-centered approaches (Huba & Freed, 2000).
Millennials (1982) are digital natives, and have been raised in a technology with access to
a world that seems virtually limitless. Their exposure to technology such as computers,
Internet, cell phones, MP3 players, and more has changed the landscape of today’s
communication. The multi-tasking characteristics distinctive to this group could also
have numerous implications for instructional design. This trait may change in either
direction for the next generation, so continuing research on multimedia learning will be

important. For this reason, future research in the area of cognitive load and the cognitive
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theory of multimedia learning (CTML) should address the characteristics and learning

styles of the latest generation of students.
Practical Implications

This research study can benefit parents, students, teachers, administrators, policy
makers, and other researchers. The use of the workbook intervention may assist both
bricks and mortar and virtual schools in implementing instructional approaches that
support students in acquiring the Common Core State Standards. New instructional
methods are needed in our nation’s middle schools to support students in the types of
skills and abilities needed for success in a 21% century global society.

The practical implications of the study will advance scientific knowledge in
several areas. Educational leaders must implement intervention programs to aggressively
assist middle school students. The most relevant would be developing a summer program
based on the intervention in this study, and fully adapting the intervention into
educational practice. Although the summer program has been shown successful during
the summer, there should be a connection with teachers utilizing the K-Math Workbook
as a tool to incorporate into their classroom practice.

The workbook intervention provided impressive results in student achievement as
evidenced in the September post-test scores. Students who participated in the workbook
intervention saw an average increase of 18 points in the post-test. Teachers will have to
spend less time re-teaching content to the students who participated in this study. Parents
who participated in this study provided positive feedback regarding the usability of the

workbook intervention. The usability survey also indicates that they were pleased that
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their students’ scores improved, and that they were provided an opportunity to stay
engaged in learning over the summer at home.

This study clearly suggests the benefits of student engagement during the
summer. Summer programs using the intervention would serve as a means to provide
academic support to students in an attempt to prevent summer learning loss and close the
gap in middle school mathematics achievement. The tool is affordable, with highly rated
usability, and is aligned to the Common Core State Standards. The tool is comprehensive,
covering problems in every domain within the Common Core State Standards in math,
and is flexible, in that it can be used online, in print, and accessed anywhere with a cell or
wireless connection.

More consideration could focus on the psychological constructs of parent
involvement. Russell (2004) theorized that due to a virtual school instructor’s lack of
physical presence, a portion of the responsibility for a student’s education is placed upon
the family in a virtual schooling model. Virtual schools may consider developing
outreach strategies and formal guidelines for encouraging parental participation in the
instructional process that are beneficial for students. Content specific teaching strategies
can help to build successful home-based instructional skills. Virtual schools may consider
creating and implementing outreach workshops for parents on helping their children at
home to promote higher reading and math scores. Another recommendation is creating an
internet-based instructional repository of resources for parents, making good use of the

online learning platform.
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Policy Implications

Practitioners of both cyber and bricks and mortar schools, policy-makers, and
researchers may find this study helpful in developing procedures, policies, and
recommendations to improve cyber and traditional middle school math education for
students in the Commonwealth of Pennsylvania and beyond.

While the number of students enrolled in, and the number of virtual charter
schools continue to grow in Pennsylvania, math student academic performance in 6™ and
7t grade math in students attending cyber charter schools falls well below the state
average. (Pennsylvania Department of Education, 2016). As schools evaluate current
policies, with the promise to have all students college or career ready with respect to
closing the achievement gap over time, then funding for programming that addresses
summer slide is warranted.

As more educational resources are digitized, and state and federal agencies calling
for an increased use of technology in schools, traditional bricks and mortar school leaders
must consider the values and beliefs of their communities in advocating for electronic
educational resources aligning to the Common Core State Standards. With personalized
learning at the forefront of educational reform, customizable educational tools present a
low-cost opportunity to provide personalized learning to bricks and mortar and virtual

schools alike.

Limitations and Future Work
There were several limitations to the study. The sample size of the participants
posed a limitation. It was anticipated that a larger population would participate when the

project was designed. There were a variety of other summer school programs offered at
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the same time this study was offered. Students who required remediation were less likely
to participate in this study, because they were required to attend summer school.
Enrichment summer school programs were also offered to students who desired to earn
extra credit through a six-week summer program at the school. This left the researcher
with a pool of students who did not require remediation, and who did not elect to
participate in the enrichment program. These are the students most vulnerable to summer
slide. Enrichment students are expected to show summer growth, and remediation
students are also expected to show either summer growth, or at least a greatly reduced
summer slide. The pool of students left were the audience of interest in this study, and
those most at risk for a summer slide.

The low participation rate may have also been an effect of low-value perception
with families. There is a possibility that failure to participate resulted from a perception
that the intervention had low value. Given the results of my research, in which
participating students showed growth over the summer rather than a summer slide,
sharing these results with parents could improve the perception and thus participation
among future users of the intervention.

The lack of sample diversity is the second limitation of the current study. The
sample was mostly homogenous in educational attainment, ethnic background, and
household income level. 13 out of 16, or 81% of parents reported that they had some
college or higher, identified themselves as white, and indicated that their household
income was above $50,000. While sample homogeneity can assist in decreasing the
within-measure variability and allow for easier comparisons across variables, it excludes

a significant portion of the parent and student population and decreases the
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generalizability of the research findings. The relation between parent involvement and
summer slide could not be investigated for the representative population of the school.
Future research should include a more diverse sample including various education levels,
ethnic backgrounds, and family income levels.

The use of the adapted Hoover-Dempsey and Sandler model of perceived parental
involvement has been limited to study virtual middle school students attending one cyber
charter school in Pennsylvania. This survey tool may be offered to other virtual schools
as a means of determining the effect of perceived parental involvement on summer slide
and student achievement in other grade levels, within the state of Pennsylvania, and at
virtual schools across the nation.

Students attending the school chosen for this study had other opportunities to
attend summer programs offered at the school. There were remediation programs for
struggling learners, as well as enrichment opportunities for students interested in an
academic challenge over the summer months. At the onset of this study, many of the 700-
800 students were already enrolled in other extended summer learning opportunities.

Many of the struggling students enrolled in 6™ and 7t" grades were enrolled in the
summer remediation program offered to students, and high-achieving students were
offered enrichment opportunities through summer programming. The students who were
not enrolled in enrichment nor remediation were targeted for the intervention, as they are
the population most at risk of summer slide. It is likely that this study will not see a
correlation between parent involvement and student achievement, since all students
participating in this study have parents who expressed interest in the opportunity to

prevent summer slide in their students. The intervention was able to reach some of the
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kids who were not already participating in another type of summer program. This is a
step toward completing the goal of reducing or eliminating summer slide for all kids.
Enrichment and remediation should accomplish that goal for participating students. The
intervention used in this study was able to reach students who do not qualify for
enrichment or remediation. The intervention designed for this study was able to
encourage student growth in mathematics with far lower time commitment than the other
summer programs offered.

Another limitation may lie in the way that parent involvement was measured.
Families had a clear understanding that the survey was part of a research study, and may
have provided socially desirable answers within the context of the survey. For example,
parents may note higher levels of involvement than they would provide in reality
knowing that the research study was investigating student achievement and varying levels
of parent involvement. The survey responses may hold more value if they were not tied
directly to an outcome, but rather completed along with other tasks as part of a family

onboarding initiative.
Recommendations for Further Research

Overall, the study findings suggest that further research is needed on the effect of
the intervention and summer slide. To increase the validity of these findings, school
districts, charter schools, and cyber charter schools should attempt to replicate this study
at other school locations. By instituting the same type of research model, the overall
effect of this intervention could be determined, and the findings would be triangulated.
Another recommendation would be to replicate this study through a blended model where

students work both virtually and in a bricks and mortar location. The intervention lends
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itself nicely to traditional or a blended delivery model, as students can complete the
intervention with teachers ensuring that students make progress toward completion.

Nevertheless, the study’s findings hold specific implications for the field of
education, specifically using the intervention used as a tool to prevent summer slide.
After analyzing the effect of the intervention on summer slide, this study found that the
instrument did raise student achievement. However, this was true only in the area of
mathematics. Several options exist for further study. The most interesting such options
would expand upon the following key observations from this research.

The first recommendation for further research in this area would be to extend
research in this area to include more students. It is recommended that if the study is
repeated, there should be a larger sample size to examine the effectiveness of the
workbook, potentially serving more students in the elimination or reduction of summer
learning loss. In addition to extending the research to reach more students, it would be
beneficial to expand this research by implementing the intervention to serve additional
grade levels. The improvement in student achievement evidenced in the participants of
this research study, may benefit students in other grades. Summer slide is a phenomenon
not unique to only middle school students. The small sample size resulted from low study
retention. Given the exceptional results among those who completed the intervention,
future researchers and teachers/administrators using this intervention or a similar
intervention to address summer slide should make a greater effort to retain participants
who are not already involved in summer enrichment or summer remediation. | would also
recommend further research on ways to improve engagement and increase the

intervention completion rate.
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Further research should be done in the improvement in the user experience of the
summer intervention. Are there additional interactivity tools that can be used to improve
the end user experience? Are there additional ways to utilize the technology to present the
content in more fun and interactive ways? There may be additional enhancements within
the intervention technology to improve the usability of the tool itself. Additional research
should include an investigation of the teacher role in implementing the intervention.
What are the qualities and characteristics of a teacher who would be successful in the
implementation of the summer intervention? What strategies exist for motivating students
to complete the study?

Further recommendations include the addition of intervention content offerings
beyond mathematics, to include reading and science. To broaden this research, studies
could be conducted that include the opportunity to integrate the intervention beyond
summer slide, integrating the model into regular in school year semester learning. While
the intervention is available online, it would be beneficial for students to be able to access
the tool through different learning modalities with an off-line and/or hybrid version.

Results of the current study suggests that the workbook intervention has a
significant effect on summer slide. Further, the current study suggests that perceived
parent involvement has a small effect on summer slide. Future research in this area
should address the limitations of this study (e.g., sample size, sample diversity and
expanding the intervention reach) and replicate the procedures with a larger, more diverse
sample. Specifically, future research should include parents from diverse ethnic
backgrounds and differing parent education levels. Further research should be completed

using the intervention to prevent summer slide in low-income students. Since the mean
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household income of the families participating in this research study was $50,000, it is
not known if the intervention would have the same impact on low-income students.

The results of this study suggest that there may be a relation between a student’s
consistent progression through the intervention and summer slide. Additionally, this
research study supports that there may also be a relation between perceived parent
involvement and summer slide through the completion of the intervention. These results
have several implications for practice. First, results from this study support the use of the
intervention as a prospective summer slide preventer. Second, the significant relation
between perceived parental involvement and summer slide suggests that parents’
encouragement, modeling, reinforcement, and instruction, may have an impact on
summer slide and student achievement. Furthermore, this study marks the beginning of a
line of research, which could eventually provide educators and policy makers with a

potential solution to preventing summer learning loss in middle school math students.

Summary

This study revealed that the intervention was able to reduce the summer learning
loss that occurs in the area of mathematics for middle school students. Not only did the
intervention prevent summer slide among students completing the intervention, but it
actually reversed the slide. Students who participated in the intervention and completed
the study scored and average of 18 points higher from the pre-test to the post-test. These
students were students who were not participating in another summer intervention
(remediation or enrichment) and thus participants were self-selected from among the

students most at risk for summer slide. The research can add to the fields of research and
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practice in the theory of Cognitive Theory of Multimedia Learning. It can also add to the
body of research in parent involvement for students attending virtual schools.

K-12 virtual schools are still a relatively new concept for American families. A
growing number of researchers are working to understand the nuances associated with
educating children in an online environment. This dissertation should serve as the starting
point for a more detailed and comprehensive conversation concerning the role of parents,
technology-enabled interventions, and their impact on summer slide in a virtual school

setting.
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Appendix A, Assumptions and Statistical Data to answer RQ2

Assumptions
Linearity: The scatterplot of the independent variable (Parent Involvement Survey

Score) and the dependent variable (summer slide) indicates that the assumption of
linearity was not met. However, upon examination of a scatterplot of unstandardized
residuals against the independent variable, a random display of points falling with within
an absolute value of 2, was observed. This suggests some evidence of linearity.
Normality: The assumption of normality was tested via examination of the
unstandardized residuals. Review of the S-W test for normality (SW = .964, df = 15, p =
.769) and skewness (-.389) and kurtosis (.343) statistics suggested that normality was a
reasonable assumption. The boxplot suggested a relatively normal distributional shape of
the residuals. The Q-Q plot and the histogram indicated that normality was reasonable.
Independence: A relatively random display of points in the scatterplot of studentized
residuals against the values of the independent variable provided evidence of
independence.

Homogeneity of variance: A relatively random display of points, where the spread of
residuals appears fairly constant over the range of values of the independent variable (in
the scatterplot of studentized residuals against the values of the independent variable)

suggested that this assumption was met.
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Figure 8. Linearity of Post — Pretest and parent involvement survey score for RQ 2.
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Figure 9. Independence and homogeneity of variance for RQ 2.

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df  Sig.  Statistic df  Sig.
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Unstandardized Residual 0.118 15 .200" 0964 15 0.769

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Table 17. Normality for RQ 2.

Histogram — Normal

Mean = -511E-15
Std. Dev. = 18.45945
N=15

Frequency

a
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Unstandardized Residual

Figure 10. Histogram addressing normality for RQ 2.

Normal Q-Q Plot of Unstandardized Residual

Expected Normal

Observed Value

Figure 11. Q-Q Plot of relatively normal distributional shape of residuals, for RQ 2.
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Figure 12. Box plot representing normality for RQ 2.
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Appendix B, Assumptions and Statistical Data to support RQ2.1

Assumptions

Linearity: The scatterplot of the independent variables (Pre-test score, parental
involvement and parental involvement*pre-test scores) and the dependent variable
(summer slide) indicate that the assumption of linearity was not met. However, upon
examination of a scatterplot of unstandardized residuals to predictive values, a random
display of points falling with within an absolute value of 2, was observed. This suggests
some evidence of linearity.

Normality: The assumption of normality was tested via examination of the
unstandardized residuals. Review of the S-W test for normality (SW =.933, df =15, p =
.301) and skewness (-.551) and kurtosis (.732) statistics suggested that normality was a
reasonable assumption. The boxplot suggested a relatively normal distributional shape of
the residuals. The Q-Q plot and the histogram indicated that normality was reasonable.
Independence: A relatively random display of points in the scatterplot of studentized
residuals against the values of the independent variable provided evidence of
independence. Similarly, an examination of studentized residuals against predicted values
also suggest that the independence assumption was met.

Homogeneity of variance: A relatively random display of points, where the spread of
residuals appears fairly constant over the range of values of the independent variable (in
the scatterplot of studentized residuals against the values of the independent variable and
studentized residuals against predicted values) suggested that this assumption was met.
Multicollinearity: Tolerance was greater than .10 (1 for model 1), (.964 for model 2),
and (between 0.03 — 0.07 for model 3) suggesting mixed findings for multicollinearity.

Multicollinearity was not an issue for models 1 and 2, however was violated in model 3.
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Eigenvalues for predictors was also close to 0 (0.06 for model 1), (.077 and .002 for

model 2), and (.118, .005, and 9.134 for model 3).
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Figure 13. Linearity, Independence, and Homogeneity of variance for RQ 2.1.
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Figure 14. Linearity, Independence, and Homogeneity of variance for RQ 2.1
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Figure 15. Linearity, Independence, and Homogeneity of variance for RQ 2.1.

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig.  Statistic df  Sig.

Unstandardized Residual 0.208 15  0.081 0.933 15  0.301

a. Lilliefors Significance Correction

Table 18. Normality for RQ 2.1.

Histogram — Normal

Mean = 5 06E-14
Std. Dev. = 13.69266
N=15

Frequency
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Figure 16. Histogram for RQ 2.1.
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Figure 17. Normal Q-Q Plot for RQ 2.1.
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Figure 18. Box Plot for RQ 2.1.
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Appendix C, Parent Survey for CAFA K-Math Workbook

Parent Survey for CAFA Smartworkbook Research Project

Demography

Parents and families do many different things when they help their children with schoolwork. We
would like to know how true the following things are for you and your family when you help your

child with schoolwork. Please think about the current school year as you read and respond to each
item.

*

1. Please enter your student's Connexus ID.
This number can be found on your home page- just copy and paste the number below.

*

2. Your gender
) Female

() Male
./

* 3. Please choose the job that best describes yours (please choose only one)
J Unemployed, retired, student, disabled
:\ Labor, custodial, maintenance
':) Warehouse, factory worker, construction

j Driver (taxi, truck, bus, delivery)

\_J

Food services, restaurant
J Retail sales, clerical, customer service
~

() Service technician (appliances, computers, cars)

U/

Bookkeeping, accounting, related administrative

Singer/musician/writer/artist

O O

Real Estate/Insurance Sales

J

Teacher, nurse

/N

Professional, executive

Other (please specify)
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* 4, On average, how many hours per week do you work?
O os
() e20
() 2140
O 41 or more

* 5. Your level of education (please check highest level of education)
O less than high school
O high school or GED

some college, 2-year college or vocational

bachelor's degree

some graduate work

master's degree

QOO0 E

doctoral degree

6. Please choose the job that best describes your spouse or partner's:
O No spouse or partner
() Unemployed, retired, student, disabled

O Labor, custodial, maintenance
O Warehouse, factory worker, construction

~
/

Drive (taxi, truck, bus, delivery)

Food services, restaurant

Skilled craftsman (plumber, electrician, etc.)
Retail sales, clerical, customer service

Service technician (appliances, computers, cars)
Bookkeeping, accounting, related administrative
Singer/musician/writer/artist

Real Estate/Insurance Sales

Teacher, nurse

Professional, executive

CO00OQO000 0

Other (please specify)
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*

7. Your spouse or partner's level of education (please check highest level of education)

(") less than high school

() high school or GED

(r> some college, 2-year college or vocational
(] bachelor's degree

(") some graduate work

g
\

-

master's degree

e
Q) doctoral degree

8. On average, how many hours per week does your spouse or partner work?
() os

() 620

() 2140

() 410rmore

9. Family income per year (check one):
() less than $5,000

() $5,001-510,000

() $10,001 - $20,000

() $20,001 - $30,000

() $30,001 - $40,000

(") $40,001 - $50,000

() 50,001 - $60,000

() $60,001 - $70,000

\

() $70,001 - $80,000

\

() $80,001 - $90,000

M
() $90,001 - $100,000

() $100,001 - $150,000

() over$150,000
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* 10. How many children (under the age of 19) live in your home?
O
O 2
O3
()4
O s
() 6ormore

* 11. Your race/ethnicity
() Asian/Asian-American
O Black/African-American
O Hispanic/Hispanic-American
() White/Caucasian

() Other (please specify)

177




Parent Survey for CAFA Smartworkbook Research Project

People have different feelings about our school. Please mark the number on each
line below that best describes your feeling about your school experiences when you
were a student.

12. My school: 1 = disliked, 6 = liked

1 2 3 4 5 6
O @, O O O O
13. My teachers: 1 = were mean, 6 = were nice
1 2 3 4 5 6
O O O O O O
14. My teachers: 1 = ignored me, 6 = cared about me
1 2 3 4 5 6
O O O O O O
15. My school experience: 1 = bad, 6 = good
1 2 3 4 5 6
O O O O O O
16. | felt like: 1 = an outsider, 6 = | belonged
1 2 3 4 5 6
O O O O O O
17. My overall experience: 1 = failure, 6 = success
1 2 3 4 5 6
O O O O O O

178



Parent Survey for CAFA Smartworkbook Research Project

We encourage this child...

18. ...when he or she doesn't feel like doing schoolwork.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& & N\ g
Q Q O Q O O

19. ...when he or she has trouble organizing schoolwork.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
- N ~ - S S
O @, @ O @ @,

20. ...to try new ways to do schoolwork when he or she is having a hard time.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 4 Y =
O O O O O ®

21. ...to be aware of how he or she is doing with schoolwork.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
Y & )
O O O O O L
22...when he or she has trouble doing schoolwork.
1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 7 Y & \ Y
Q O U A O O,

23. ...to look for more information about school subject.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O ® @ O O

24. ..to develop an interest in schoolwork.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
O O O O O O
25. ...to believe that he/she can do well in school.
1 = not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
' ‘& e N Y M
Q D L/ O Q @
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26. ...to stick with problems until he/she solves it.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O ® O O O

27. ...to believe that he/she can learn new things.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
A " ' ( a )
Q) \/ L/ \) U/ @,

28. ...to ask other people for help when a problem is hard to solve.

= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O s O O O

29. ...to explain what he/she thinks to the teacher.

1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O O O O O

30. ...to follow the teacher's directions.
1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

® O O ® O O
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Parent Survey for CAFA Smartworkbook Research Project

We show this child that we...

31. ...like to learn new things.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& & N\ g
Q Q O Q O O

32. ...know how to solve problems.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
- N ~ - S S
O @, @ O @ @,

33. ...enjoy figuring things out.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 4 Y =
O O O O O ®

34. ...do not give up when things get hard.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
) Yy )
O O O O O L
35. ...ask others for help when a problem is hard to solve.
1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 7 Y & \ Y
Q O U A O O,

36. ...can explain what we think to others.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O O @ O O

37....can learn new things.

1=notatall 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
O O O O O O
38. ...want to learn as much as possible.
1 = not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
' ‘& e N Y M
Q D L/ O Q @
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39. ...like to solve problems.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O ® O O O

40. ...ty different ways to solve a problem when things get hard.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O O O O O
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Parent Survey for CAFA Smartworkbook Research Project

We show this child we like it when he or she...

41. ...wants to learn new things.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& & N\ g
Q Q O Q O O

42. ..tries to learn as much as possible.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
- N ~ - S S
O @, @ O @ @,

43. ...has a good attitude about doing his or her homework.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 4 Y =
O O O O O ®

44, .. keeps working on homework even when he or she doesn't feel like it.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
Y & )
O O O O O L
45. ...asks the teacher for help.
1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
& 7 Y & \ Y
Q O L A O U

46. ...explains what he or she thinks to the teacher.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true

O O O @ O O

47. ...explains to us what he or she thinks about school.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
O O O O O O
48. ...works hard on homework.
1 = not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true 6 = completely true
' ‘& e N Y M
Q D L/ O Q @

10
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49. ...understands how to solve problems.
1= not at all true 2=alittle bittrue 3 = somewhat true
"Q e e
\ U/ /
50. ...sticks with a problem until he or she solves it.

1= not at all true 2 = alittle bit true 3 = somewhat true

O O O

51. ...organizes his or her schoolwork.

1= not at all true 2=alittle bittrue 3 = somewhat true

O O s

52. ...checks his or her work.

1=not at all true 2=alittle bittrue 3 = somewhat true

O O O

4 = often true
)
NS

4 = often true

=
O

4 = often true

O

4 = often true

()
/

53. ...finds new ways to do schoolwork when he or she gets stuck.

1= not at all true 2 = alittle bit true 3 = somewhat true

O O ®

4 = often true

L]

5 = mostly true

O

5 = mostly true

~
QO

5 = mostly true

O

5 = mostly true

O

5 = mostly true

O

6 = completely true

&
/

6 = completely true

()
./

6 = completely true

)
\ /

6 = completely true

')
\/

6 = completely true

O
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Parent Survey for CAFA Smartworkbook Research Project

We teach this child...

54. ...to go at his or her own pace while doing schoolwork.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true

& e o
@ @, @, U

\/

55. ...to take a break from his or her work when he or she gets frustrated.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true

O o ' e
\/ W A4

56. ...how to check homework as he or she goes along.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true
~~ / N
(J O / O
57. ...how to get along with others in his or her class.
1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true
) ‘&
O O O O

58. ...to follow the teacher's directions.

1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true

'd Y
Q O O @,

59. ...how to make his or her homework fun.

1= not at all true 2 = a little bit true 3 = somewhat true 4 = often true
@ Y 7y M
W, \/ A/ \/

60. ...how to find out more about the things that interest him or her.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true
Q O O O

61. ...to try the problems that help him or her learn the most.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true
7 "N = N
r\\) 8 \J ()

5 = mostly true

O

5 = mostly true

O

5 = mostly true

O

5 = mostly true

O

5 = mostly true

5 = mostly true

O

5 = mostly true

e
W,

5 = mostly true

O

6 = completely true

O

6 = completely true

6 = completely true

'
()

~

6 = completely true
O

\/

6 = completely true

Y
S

6 = completely true

e
N/

6 = completely true
&
W,

6 = completely true

&
A 4
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62. ...to have a good attitude about his or her homework.

1=notat all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true

O O ® O O

63. ...to keep trying when he or she gets stuck.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true
a ' e ' '
@, \_/ L/ N/ ),
64. ...to stick with his or her homework until he or she finishes it.
= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true
‘& e & a
® ), L4 W), L]
65. ...to work hard.
1=not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true
e ‘B e ' '
® ), ), L U

66. ...to communicate with the teacher when he or she has questions.

1= not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true

® O ® O O

67. ...to ask questions when he or she doesn't understand something.

1 = not at all true 2 = alittle bit true 3 = somewhat true 4 = often true 5 = mostly true

O O O O O

68. ...to make sure he or she understands one part before going on to the next.

1= not at all true 2=alittle bittrue 3 = somewhat true 4 = often true 5 = mostly true
O O O O O

6 = completely true

&
/

6 = completely true

)
./

6 = completely true

=Y
L/

6 = completely true

')
.

6 = completely true

f\

@

6 = completely true

—~
!\v

\
/

6 = completely true

&
()
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