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Abstract

The study examined the relationships among ACT subject scale scores and selected
independent variables, specifically, course pathways. Carson High School (CHS) has attempted
to provide a guaranteed and viable curriculum aligned with the approaches described by
Marzano (2003). The study attempted to establish the extent to which significant relationships
existed among college and career readiness as measured by ACT results and selected
independent variables. The study focused on two cohorts of students in their junior year at
Carson High School who first attempted to take the ACT for the 2016-2017 and 2017-2018
school years.

Pearson’s correlations were utilized to compute and investigate the linear relationships
between variables to determine a positive or negative relationship. Multiple regression analyses
were executed to develop models for prediction of ACT results. Analysis of the core subject
correlation matrices and forward selection regression models determined combinations that best
model achievement for the ACT subject scale scores and ACT composite scores.

Course enrollments were designated as off track, on track and above track for this study.
The data indicated that students enrolled in courses considered on track had a low frequency of
meeting ACT benchmark scores. The data indicated that significant relationships existed among
ACT subject scale scores and selected independent variables including the enrollment of various
core academic pathways; enrollments in advanced academic pathways were important factors in
regard to success on the ACT. Most students with an IEP and students characterized as Limited
English Proficient (LEP) were enrolled in courses considered below track or on track and these

students did not meet the minimum benchmark scores on the ACT.



A change in both practices and policy within the state, district, and school may be needed
to help all students graduate from high school prepared for either college and/or careers.
Building upon the goal of establishing appropriate graduation rates, an emphasis on course
pathways in math, English and science courses should be implemented to help all students attain

the necessary skills and strategies to succeed.
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CHAPTER 1: INTRODUCTION

Background

Systemic efforts to improve teaching and learning in the United States have been
ongoing; however, efforts to document successful implementation of curriculum pathway
strategies for students at secondary levels are limited. Conley (2008) stated “The likelihood that
students will make a successful transition to the college environment is often a function of their
readiness-the degree to which previous educational and personal experiences have equipped
them for the expectations and demands they will encounter in college” (p. 24). All too often,
systemic changes (e.g. a challenging secondary curriculum, grades in rigorous academic courses
and standardized tests scores) are implemented without careful analysis of the impacts.

To promote educational progress, a variety of diverse practices including reflection,
organizational change, and reform policies have occurred to keep pace with societal changes.
From a Nation at Risk, to No Child Left Behind and Every Child Succeeds Act, mandates have
influenced local and state educational institutions to adjust curriculum, instruction, and
assessments. Common threads among these driving forces have included accountability,
increasing academic standards, and closing achievement gaps.

In addressing these achievement gaps, educational leaders have been encouraged to
consider key variables and review their current practices. Specifically, they have been advised to
review and revise academic courses to ensure an appropriate, rigorous, and meaningful academic
curriculum. The American Diploma Project (2004) stated that “re-establishing the value of the
diploma will require the creation of an inextricable link between high school exit expectations
and the intellectual challenges that graduates invariably will face in credit-bearing college

courses or in high performance, high-growth jobs” (p. 1). To meet these challenges and re-



establish meaning within the K-12 educational system, the Carson City School District initiated a
paradigm shift that included a more rigorous standard based curriculum with common classroom
testing (formative and summative), End of Course (EOC) exams and standardized assessments
(ACT/SAT).

At the time of the study, Carson High School was involved in program changes designed
to promote a paradigm shift aligned with the work of Marzano (2003) to create and implement a
guaranteed and viable curriculum. Specifically, Carson High School has implemented a Learner-
Centered Model and utilized the American College Test (ACT) as one measure of academic
progress. An overriding purpose of the shift to the Learner-Centered Model was to enable more
students to enroll in appropriate classes, master content, and graduate from high school, college
and career ready. As explained by Pradere (2013):

In order to facilitate this change, the district has defined an educational change model that

can be effectively employed to identify areas of deficiency and improve school

performance at all levels. The district defined this model as a Learner-Centered

Organizational Model. (p. 1)

The Carson City School District received a Race to the Top (RTT-D) grant that
encouraged the district to develop and implement innovative strategies for learning and
instruction consistent with a Learner-Centered Model. This grant created an opportunity to
redesign instruction, to implement support systems, to provide professional development, and to
create a culture more supportive of all students. According to the Carson City School District
executive summary, “The model is strategically designed to address four critical elements,

specifically; Curriculum, Instruction, Assessment, and Leadership” (Pradere, 2013, p. 2).



The transition from a traditional instructional model to a Learner-Centered Model (LCM)
involved creating a variety of new strategies that enhanced relationships and engaged students in
new modes of learning. “The LCM provides a framework for sharing power and control with
students and for building the positive relationships and connections essential to high motivation
and achievement” (McCombs & Miller, 2007, p. 23). Permitting students the opportunity to
make decisions that positively affect their own learning is important to help increase student
success and close the gaps in student achievement.

Carson High School developed a common curriculum highlighted by utilization of
learning guides, common units of study, corresponding assessments, and a comprehensive data
management system. Student learning and metacognition were guided throughout the
curriculum because clear communication and an understanding of the learning objective were
expected within the Learner-Centered Model. The Learner Centered Playbook (Carson City
School District, 2017) explained the expectations of teachers and students. For example,
instruction began with clarification of how mastery is determined prior to the start of a unit of
study and how it is connected to the course summary document. The course summary document
is a tool that provided the primary learning expectations and outlined each course (Pradere,
2013). Activities were designed to include high-yield strategies leading to mastery of each
learning target. High yield strategies are “classroom techniques that have research supporting
their utility at enhancing student achievement” (Marzano, 2009, p. 30). Carson High School
included supports linked to increased student achievement such as, cooperative learning
strategies, implementation of learning targets, and opportunities to master curriculum with

appropriate and timely feedback.



The Race to the Top (RTT-D) project enabled the District to implement a comprehensive
revision of the curriculum. As summarized in the Learner-Centered Playbook (2017):
The district has set aside time and fiscal resources to update the curriculum and
assessment system each quarter. This set time allows the Implementation Specialist and
teaching experts to complete a comprehensive review of the curriculum and assessments
and to update as needed each semester. This updating process allows for both the
improvement of the current curriculum and assessments, but also allows for the
opportunity to bring in or swap out more modern knowledge and skills that will be
necessary for our students to become college and career ready. In essence, this is a
system that can be constantly updated to match the changing needs of the information
age. (p. 20)
The curriculum at Carson High School was characterized as a short cycle system with units that
take approximately three weeks to complete. The curriculum was aligned with state, district,
national and common core standards. As explained in the Learner- Centered Playbook (2017):
Two critical documents came out of the curriculum development process, the first is the
course summary document(s); a document that organizes all the units of study and
specific learning targets by unit for each course that is taught. Both teachers and students
can use this document to view and plan for the learning pathway within the course. A
second, and extremely important document, is the learning guide(s). This tool defines the
learning expectations for each unit. Think of it as a syllabus for the unit. This document
defines essential learning for students to master, as well as performance requirements for

the unit. (p. 12)



The RTT-D Project not only permitted and encouraged the organizational paradigm shift from
the commonly implemented Teacher-Centered Model to a Learner-Centered Model, but it also
targeted improving curriculum, academic pathways through vertical and horizontal alignment,
and the ability to track student progress. The pathways provided alternative methods for students
to achieve mastery.

Data were tracked in Mastery Connect (a data management system) to determine if
mastery is achieved on each communicated target within the measurable instructional unit
(MIU). “Failure to develop or effectively implement any of the four areas will create gaps and
ultimately leave a large number of students performing below expectations. We cannot over-
emphasize the importance of the interrelationship of the elements identified in this model”
(Pradere, 2013, p. 2).

The use of learning guides corresponded with Marzano’s (2012) fourth leading indicator
of school effectiveness “establishing clear and measureable goals are established and focused on
critical needs regarding overall student achievement at the school level” (p. 11). During
professional learning community (PLC) meetings, goals for student achievement were
established and shared. Faculty could subsequently address any severe deficiencies in
curriculum, assessment, and instruction.

The Learner-Centered Model was designed to shift the classroom to a partnership
environment for teacher and students, where students were expected to advocate for their own
learning and to help make appropriate classroom decisions. McCombs and Miller (2007) wrote
“Evidence showing that the most highly motivated learning, occurs only when learners possess
(2) choice and control about how, what and when to learn and (2) choice and control over what

they want to achieve” (p. 16).



The primary goal stated in the Carson City School District 2015-2016 accountability
report was to “continue to develop and implement the ‘Learner- centered” model to improve
student academic growth in the District” (2015, p. 1). The report listed the following
characteristics to aid in facilitating a shift in instruction.

a. Increase staff efficacy utilizing professional development for all teachers.

b. Academically challenge students with demanding, meaningful curriculum.

c. Support student efforts with school-based assistance and encourage greater parent

engagement.

d. Identify struggling students utilizing classroom and school data to focus appropriate

resources and time to avoid failing grades and early deficiency (p.1)
The curriculum development efforts within the scope of the RTT-D Project have been aligned
with Marzano’s (2012) Levels of School Effectiveness. This process is detailed in later chapters
as it related to this study.
Statement of the Problem

For the past several decades, education reforms have been implemented in school
districts across the nation. Millions of dollars have been spent identifying and implementing
various changes outlined in reform policy. A current educational reform focus is to ensure that
students are prepared to enter college or a career without the need for remediation, in other
words, college and career ready.

While many of these reform efforts have been evaluated to ensure that activities are
implemented with fidelity, there is scant literature about the extent to which these reforms result
in the stated goals, in this case that students are college and career ready. One problem is an issue

of time; secondary schools implement activities for results that occur several years later. The



implementation of the RTT-D grant in Carson City School District provided the opportunity to
address this concern without waiting until the students were enrolled in a postsecondary
institution or in a specific career. The state of Nevada had adopted the administration of the ACT
to all students when they were juniors in high school. This provided an accepted measure of

college and career readiness at the same time the students were enrolled in high school.

Purpose of Study

The study attempted to determine if there are significant relationships among ACT
subject scores (dependent variable) and selected independent variables, which included academic
pathways as implemented through the RTT-D grant. The study sought to identify relationships
among a variety of independent variables (e.g. gender, demographics, LEP status, IEP status, and
curriculum pathway) and ACT results. In essence, the study attempted to establish the extent to
which significant relationships exist between college and career readiness as measured by ACT

and other selected independent variables.

Research Questions

A quantitative methodology focusing on selected student characteristics and academic
variables was selected for the study. “Quantitative evaluation collects data that can be
transformed into numerical form, so that the analysis can be largely statistical and reports will be
based in large part on the size of effects and the significance of statistical relationships” (Weiss,
1998, p. 82). The methodology permitted a comprehensive examination of variables that may
significantly relate to ACT results. The ACT is one indicator of college and career readiness;
therefore, a primary focus of the study was to determine the extent in which the results of the

ACT can be predicted from selected independent variables and to investigate the predictive



capability of the implementation of academic pathways. The study was guided by the following
research questions.
1. Do significant relationships exist among selected independent variables and the results
from ACT assessments? Pearson product-moment correlations were utilized to address
this question.
2. What combination of selected demographic and achievement variables best model ACT
scores? Forward selection multiple regression was utilized to address this question. As a
part of the analysis, the relationships among curriculum pathways and ACT results were
explored.
Significance of study

In the quest for students to graduate college and career ready, building, district, and state
educators have investigated and implemented research-based strategies designed to prepare
students for postsecondary education and the work force. Maruyama (2012) explained that
“attention has gravitated to identifying college readiness from widely used assessments that
measure core content area skills acquired prior to or during high school, defining threshold
scores (“benchmarks”) that signify readiness” (p. 252). Scores on the ACT exam are indicators
of college and career readiness; however, the Nevada ACT composite scores have not increased
for the past three years (Nevada Report Card, 2016). The comparison between years (2016-
2018) for Carson High School 11™ grade students confirmed that ACT Math composite scores
remained stagnant at 18.0 and were slightly down from 2015-2016 where the composite score
was 18.4. The composite scores may not seem alarming, but the math composite scores for both
school years fall under the composite ACT score of 22, which is required to enroll at a 4-year

postsecondary institution in the state of Nevada. This indicates that improvement is required at



both the state and district levels. This study provided information to support school improvement
efforts to increase the average assessment scores for the student body.

“Many studies have shown that college performance is highly correlated with a student's
high school performance. ACT scores and high school records are the most common metrics
used to determine admission to college” (Sun, 2017, p. 1). However, the variables that predict
success on the ACT are not well understood. Thus, a practical significance of this study was
found in the need to improve efforts to prepare students for college and career. It is important to
understand which variables are predictive of success on the ACT exam.

Setting

Carson City School District is a rural school district and is located in a state capitol. The
school district consists of seven elementary schools (including one charter school), two middle
schools and two comprehensive high schools with a total population of approximately 7,400
students. The population is approximately 49% female, and approximately 51% male. Student
ethnicity populations are approximated and characterized as follows: White 3,700, Hispanic
3,200, Native American 170, Asian 140, Black 40, Pacific Islander 20 and students designated as
two or more races 240. Of the roughly 7,400 students within the district, approximately 950 were
students on an Individualized Educational Program (IEP), and 1,300 were classified as Limited
English Proficient (LEP). This study focused primarily on data from two cohorts of students in
their junior year at Carson High School for the 2016-2017 and 2017-2018 school years.
Limitations

Due to the types of data and the variables utilized in this study, a constraint is predictive
modeling. “Predictive model is any method that produces predictions, regardless of its

underlying approach: Bayesian or frequentist, parametric or nonparametric, data mining
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algorithm or statistical model, etc.” (Shmueli, 2010, p. 291) . Data included documentation that
could be recorded as student information provided by the Carson City School District and
contained in the State Department of Education subpopulations (ethnicity, gender, LEP, and
IEP), curriculum, successful completion of course work as well as the pathways students were
enrolled. Factors, such as course interest, and, college aspirations were not considered.
Regarding limitations for ACT scores, the researcher is only examining the student’s first
attempt on the ACT.

Definition of Terms

Above Track Courses — Students enrolled in above track courses seek out a more rigorous and
challenging course. Courses considered above track include Advanced Placement (AP), honors
classes, and college courses.
ACT (American College Testing) - A standardized test utilized for measuring high school
achievement for college admission. The assessment entails questions covering four areas
(English, Mathematics, Reading and Science).
ACT Composite Score - “Composite score and each test score (English, mathematics,
reading, science) range from 1 (low) to 36 (high). The Composite score is the average of
your four test scores, rounded to the nearest whole number” (ACT Inc, 2017, p. 1).
College Readiness - “Defined operationally as the level of preparation a student needs in order to
enroll and succeed— without remediation—in a credit-bearing general education course at a
post-secondary institution that offers a baccalaureate degree or transfer to a baccalaureate
program” (Conley, 2007b, p. 5).

Competency Based Education (CBE) - “Refers to systems of instruction, assessment, grading,

and academic reporting that are based on students demonstrating that they have learned the
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knowledge and skills they are expected to learn as they progress through their education”
(Glossary of Educational Reform, The, 2014, p. 1)

End of Course Exams (EOC) - Implemented in 2015, the Carson City School District described
the End of Course exams as assessments that are aligned to the Nevada Academic Content
Standards in ELA and Mathematics. The test replaces the High School Proficiency Exam
(HSPE). Students in the class of 2019 will have to pass the EOC to graduate.

Every Student Succeeds Act (ESSA) - Replaced the No Child Left Behind act and was signed
into law December 10, 2015. The ESSA gives more control to the states requiring districts to
prepare students to become career and college ready through implementation of teaching high
academic standards for all students.

Jump Start Program - “A dual-enrollment opportunity for students in selected Nevada high
schools. Students enroll in college courses through Western Nevada College while
simultaneously earning high school credits. Jump Start College participants are able to complete
up to 60 college credits through WNC” (Western Nevada College, 2017, p. 1).

Learner Centered Model (LCM) - The Carson City School District Executive Summary (2013)
defined the model as one that is designed to address curriculum, instruction, assessment, and
leadership. Such instruction challenges students to become active participants with their
education and to understand what they are learning, why they are learning and the ability to
understand if they have mastered a variety of concepts.

Measures of Academic Progress (MAP) - Computer Adaptive Test (CAT) utilized for
determining growth in reading and math. The MAP assessment provides teachers with
appropriate feedback on student performance so suitable corrections and accommodations can be

made.
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No Child Left Behind - Federal legislation that set accountability guidelines. Signed by President
George Bush mandating that school receiving federal funds test students annually and outlined
sanctions for schools that underperform.
National Assessment of Educational Progress (NAEP) - The largest nationally assessment to
determine what U.S. students know and can do in different subject areas. Test is administered to
4™ 8t and 12" grade students in core subjects: math, science, reading and writing.
Off Track Courses — Students that are not successful in courses considered on track for a variety
of issues (failing a class, skipping a class, or starting school late) enroll in classes considered off
track. Thus, these class offerings were available and designed to help students to earn the
appropriate number of credits needed to graduate.
On Track Courses — On track course of study is the typical pathway recommended for the
general education student. Without any interventions, a majority of the students follow this
pathway. The majority of students at Carson High school enrolled in courses considered on track
and complete the appropriate number of credits relative to graduation.
Summary

Chapter 1 provided a contextual background, an introduction into the quantitative study, a
statement of purpose, research questions, limitations of the study, and important definitions of
select terms. As the push for students to be college and career ready has increased, educators
have shifted their academic practices to ensure placement in appropriate course pathways, an
improved and rigorous curriculum, and aligned instruction to support students. “At the heart of
college readiness is development of the cognitive and metacognitive capabilities of incoming
students. These include analysis, interpretation, precision and accuracy, problem solving and

reasoning” (Conley, 2007a, p. 25). The Carson City School District has implemented a Learner-
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Centered Model with significant curricular changes designed to promote student success in high
school and more importantly, postsecondary activities. Specific goals of Carson High School
include improvement of ACT scores and reduction of need for remediation courses for high
school graduates in the university system. The study investigated the aforementioned research
questions and hoped to develop information related to academic pathways in relationship to ACT
results.

Utilizing the recommendation from Weiss (1998), it was decided to implement a
quantitative method of analysis to address the research questions posed in this study. This
allowed for the prediction with a degree of confidence about the scope and distribution of select
variables because Weiss (1998) stated, “Statistical techniques allow the researcher to identify
relationships among variables, not only one variable at a time but in complex multi-variate
ways” (p. 83). Once the methodology and design of the study were established the dependent
and independent variables to be explored were determined. It was decided to utilize existing data
from Carson High School within the Carson City School District. “The main advantages of
studies using existing data are speed and economy. A research question that might otherwise
require much time and money to investigate can sometimes be answered rapidly and
inexpensively” (Grady, Cummings, & Hulley, 2013, p. 192).

This existing data was supplied by the Carson City School District and two cohorts of
11" grade students that took the ACT assessment in the school years 2016-2017 and 2017 -2018
respectively in each core subject area (math, science and English). The data indicated the
specific course they were enrolled in when completing the ACT assessment. The number of

students in these courses was also available and is explained further in the Chapter 3. Multiple
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regression analysis was utilized to investigate probable relationships between variables utilizing
the R program to compute all statistics and provide tests of significance.

This dissertation is organized into four chapters following the introductory chapter.
Chapter 2 provides a review of literature as it relates to college readiness, the Learner Centered
Model of instruction (LCM) and utilizing the ACT as a valid measurement tool. The
methodology chapter (3) describes the design of the study and expounds on how the study was
conducted. The results of the research and description of data is included in Chapter 4. A
summary of findings and recommendations based on the research conducted and data collected

are found in the final chapter.
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CHAPTER 2: REVIEW OF RELEVANT LITERATURE

A review of related literature was completed to provide both context and perspective for
this study. The review discusses approaches and applications designed to meet the growing
demand to prepare students who can participate successfully at postsecondary educational
institutions and become productive members of the labor force. The purpose of this study was to
determine if there are significant relationships among the American College Test (ACT) subject
scores (dependent variable) and selected independent variables including academic pathways for
students at Carson High School. The review of literature is divided into the following: an
explanation of college and career readiness, details on a blueprint for school improvement, a
discussion in relation to alignment of curriculum and pathways, a summary of the Learner-
Centered Model compared to the Teacher-Centered Model that includes assessment and
instruction as it pertains to guaranteed and viable curriculum (Marzano, 2003), and a review of
the ACT.

College and Career Readiness

Many agencies and institutions put forward a variety of definitions concerning college
and career readiness. However, for this study, the definition from the College and Career
Readiness for Nevada Students Task Force (2013) was utilized: “College and career readiness
means the pupil who graduates from high school demonstrates the foundational knowledge,
skills, and qualities to succeed, without remediation, in workforce training, certification, and
degree programs” (p. 3).

There is concern among secondary educators that high school graduates are not
adequately prepared to enter postsecondary institutions without remediation. Achieve (2005)

detailed the extent of the problem: “In fact, within eight years of postsecondary enrollment, 70
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percent of students who took one or more remedial reading courses and 58 percent of students
who took two or fewer remedial math courses did not persist to obtain a college degree or
certificate” (p. 1). In addition, secondary principals are concerned about graduation rates and
how secondary schools are preparing students for the labor force. Conley (2014) discussed
common problems that high school students encounter related to academic skills and knowledge;
he explained the importance of preparing all students to be college and career ready. He
illustrated that many students do not acquire adequate skills and knowledge to qualify for entry-
level positions for numerous occupations in the 21%t Century. Conley (2014) explained:

Success in the future will be much more a function not simply of what people have

learned but of what they are capable of learning. Schooling will truly need to be about

enabling students to learn throughout their careers. Creating lifelong learners, a cliché

that has been used often and carelessly by many, will become an increasingly critical and

compelling goal of education. (p. 20)

In Getting Ready for College, Careers, and the Common Core: What Every Educator
Needs to Know, Conley (2014) explained:

A high school diploma has been touted for decades as the goal all students should pursue,

but evidence suggests that achieving the diploma may no longer be a sufficiently high

expectation. The academic skill level many diploma recipients achieve may not be

adequate to qualify them for many of the careers and occupations emerging in the new

economy. (p. 20)

The State Department of Education initiative for students to become college and career
ready is a focus of both state and local groups; for example, students who enter the job market in

the 21 century need particular skills to perform successfully. The requirements and expectations
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have changed:

In 1950, 60% of jobs were classified as unskilled, attainable by young people with high

school diplomas or less. Today, less than 20% of jobs are considered to be unskilled:;

today 81% of U.S jobs are middle or high skills (i.e. require some postsecondary

education or training). (Achieve, 2017, p. 1)

In short, students are better prepared for their future if they attend some form of education after
high school.

Varieties of issues are driving the effort to prepare high school students for
postsecondary education and high-skilled employment. For example, in many districts,
graduation is linked to credit accrual rather than skill development, mastery of content, and/or
knowledge. Many schools do not provide college experience (e.g. AP courses and dual
enrollment courses), 21-century skills development, appropriate learning interventions, or
strategies to reduce achievement gaps. Cromwell, McClarty, and Larson (2013) offers the
following example:

Insufficient numbers of students are demonstrating that they are ready for postsecondary

education. For example, in 2012 ACT found that only 25 % of assessed students met all

four of the exam’s college readiness benchmark scores; 28% met none. Additionally, a

substantial number of students require some developmental education before they can

enter credit-bearing college courses. (p. 1)

Shuptrine (2013) noted that although many students graduate with high school diplomas,
far too many are ill prepared for college. Thus, many students start their college career in
remedial courses. “The high proportion of students who are identified as needing remedial or

developmental education is frequently cited as evidence of the limitations of current admissions
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measures” (Conley, 2007b, p. 10).

Education Week (2010) illustrated the level of the problem and reported, “Three out of
every 10 students in America’s public schools fail to finish high school with a diploma.... That
amounts to 1.3 million students falling through the cracks of the high school pipeline every year”
(p. 1). The Blackboard Institute (2018) reported, “one of the largest gaps in the educational
pipeline is between high school and higher education: Only 18% of the ninth-graders will
graduate with a postsecondary degree” (p. 18). College and career readiness is a significant
problem for both students and all educators.

Secondary educators have been tasked with developing students’ skills and knowledge:
such that, they become college and career ready. In fact, Maruyama (2012) stated, “The
effectiveness of postsecondary education increases when students aspiring to attend college have
developed academic skills preparing them to succeed” (p. 252). Federal, state, and community
leaders have placed significant social, economic, and political pressures on educational leaders to
improve schools; as a result, many have implemented programs to promote transformations of
curriculum, instruction, and assessment to meet the needs of all students. Numerous groups of
secondary educators have aligned curricula, assessments, corresponding instructional units, and
appropriate course pathways to promote the success for all students. Dufour, Dufour, Eaker and
Karhanek (2004) stated that “if a school is truly committed to ensuring that every student
mastered the intended outcomes of the core curriculum, it would be vigilant in its effort to assess
each student’s learning on a timely, ongoing basis” (p. 23).

The question then arises: How do schools go about this effort to ensure mastery of
curricula? To truly engage all students and to determine if mastery has occurred, a complex

system must exist that includes the requirement that the student must understand goals and
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objectives and must receive appropriate and timely feedback. Guskey (2007) explained the
relationship among instruction, reinforcement, and aligned feedback:

Teachers who use mastery learning provide students with frequent and specific feedback

on their learning progress through regular, formative classroom assessments. This

feedback is both diagnostic and prescriptive. It reinforces precisely what students were
expected to learn, identifies what they learned well, and describes what needs to be

learned better. (p. 15)

Research and practice have associated increases in student achievement to clearly defined
learning objectives that explain how mastery is to be met. Dean, Hubell, Pitler and Stone (2012)
explained that establishing and communicating appropriate learning objectives is necessary for
students to make proper connections between classroom activities and the expected result.
Teachers that create a classroom environment to support and promote student learning need to
utilize feedback that is timely, formative and actively involves students in the process. Clear
descriptive feedback that informs students of their current progress toward stated goals and
objectives is critical. Expanding on the process, Hattie and Timperley (2007) provided an
explanation on the value of effective feedback:

Feedback has no effect in a vacuum; to be powerful in its effect, there must be a learning

context to which feedback is addressed. It is but part of the teaching process and is that

which happens second—after a student has responded to initial instruction—when
information is provided regarding some aspect(s) of the student’s task performance. It is

most powerful when it addresses faulty interpretations, not a total lack of understanding.

(p. 82)
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Effective feedback is an ongoing procedure that enables students to understand where
they are on the learning continuum. Cunningham (2012) explained that defining, quantifying,
and measuring student achievement is not an easy task. However, he posited that the most
common indicators of success refer to performance on standardized achievement assessments
including ACT/SAT and National Assessment of Educational Progress (NAEP).

However, there is a belief in both secondary and postsecondary education that
standardized assessments should not be the only indicator of student achievement. Stiggins
(2017) explained the indicators of academic success:

The new supplementary mission of education—that of promoting universal mastery of

lifelong learner proficiencies—means we must redefine the relationships among

assessment, student motivation, and student success in ways that sustain a universal belief
within all students that ‘academic success is within my reach if I keep striving for it.’

While it is unrealistic to hope that all students will attain the same ultimate level of

overall academic achievement, it must be our new mission to help all students acquire

the lifelong learning tools needed to reach their potential. (p. 13)

Key issues related to student achievement include academic preparedness. Student
success in college and/or career has been related to appropriate class placement, common
curriculum, and academic success including high school grade point average (Chait & Venezia,
2009). Geiser and Santelices (2007) found that “high-school grade point average (HSGPA) is
consistently the best predictor not only of freshman grades in college, the outcome indicator
most often employed in predictive-validity studies, but of four-year college outcomes as well”
(p. 1). Chait and Venezia (2009) explained that student success at postsecondary education and

training is linked to academic preparation in high school. Preparation includes providing students
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with both rigorous academic and non-academic skill knowledge and skills. Conley (2007b), on

the other hand, provided the following explanation on academic preparation:
Successful academic preparation for college is grounded in two important dimensions-
habits of mind and content knowledge. Understanding and mastering key content
knowledge is achieved through the exercise of broader cognitive skills embodied within
the habits of mind. With this relationship in mind, it is entirely proper and worthwhile to
consider some of the general areas in which students need strong grounding in content
that is foundational to the understanding of academic disciplines. (p.12)

In summary, school leaders have a shared responsibility to prepare students by providing a
rigorous curriculum, strong teachers to promote and support solid academic skills, and
descriptive feedback to increase student achievement.

Blue Print for School Improvement

Many district leaders and researchers have investigated a variety of strategies to promote
school improvement. One approach is application of Marzano’s (2012) Levels of School
Effectiveness as a blueprint for school improvement. Marzano’s school effectiveness levels are
associated with providing a safe educational environment that is able to support communication,
cooperation, and collaboration. For a school to reach and maintain high levels of effectiveness
and to promote mastery of content, a standard-referenced reporting procedure to monitor the
progress of students is warranted. Marzano (2012) identified five levels of school efficacy and
provided indicators for each level. “The leading indicators for each level can be considered more
qualitative evidence that a school is at or approaching a specific level” (p. 1).

Various school districts have established or are investigating methods to adopt and

implement Marzano’s levels with corresponding assessments. “Movement of a school through
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these levels is intended to produce a system that has ‘high reliability’ regarding each level for
which the school has successfully demonstrated it satisfies criterion indicators” (Marzano, 2012,
p. 1). To implement the levels, Marzano (2012) suggested that indicators should be monitored
and if performance declines, an immediate correction should be implemented. “The criterion
indicators (lagging indicators) for a given level can be considered the minimally acceptable
levels of performance that must be satisfied for a school to be deemed as reliable for that specific
level” (Marzano, 2012, p. 1). In essence, he proposed that corrective action needs to occur very
quickly; the end of the quarter or the end of the semester is much too late.

Marzano’s (2012) Level 1 of school effectiveness describes the significance that all
school stakeholders recognize the value of a safe school environment that not only supports
communication, but collaboration as well. Collaboration is an important form of communication
that encourages students, staff, and parents to provide input regarding performance within the
school. Student-teacher conversations are incredibly significant because they can build rapport
and a sense of trust. Alvy (2017) explains the importance of academic discourse and meaningful
collaboration in the following:

When practiced successfully, collaboration becomes a part of the school’s fabric. Visible

evidence of a collaborative culture can be seen in respectful face-to-face interactions

among students and adults in the classroom, hallways, during morning and afternoon bus
activities, in the office reception areas, and especially in the cafeteria, which often

provides opportunities for rich informal student-teacher discussions. (p. 45)

The collaborative process is a valuable partnership that students have with faculty that supports

successful performance of the whole school. Staff input is central for optimal achievement of the



23

students, and utilization of management teams provide opportunities for staff to deliver input
regarding school issues (Marzano, 2012).

Level 2 of Marzano’s school effectiveness paradigm is An Instructional Framework That
Develops and Maintains Effective Instruction in Every Classroom. The indicators of Level 2
include school leaders communicating a clear vision on instruction, providing support for
ongoing professional development, reflection and self-assessing activities for teachers, and
encouraging teachers to observe effective teaching practices. Research has established the critical
role of the mission and vision. “Words matter. The mission and vision tie educators to the
school’s purpose- a strong deterrent for getting distracted by gadgets and programs that have
little effect on teaching and learning” (Alvy, 2017, p. 105).

To summarize, it is important that principals and district instructional coaches articulate
clear expectations. Communication of this vision is critical and teacher support is necessary to
promote continuous professional growth. Communication of expectations can be delivered in a
variety of ways, including the evaluation process and growth plans (Marzano, 2012).

Marzano’s Level 3 of school effectiveness is A Guaranteed and Viable Curriculum
Focused on Enhancing Student Learning, which can be utilized to develop an effective secondary
school. Marzano (2012) explained important activities involved with the construction or
reorganization of a school curriculum. For example, assessments need to align with both district
and state standards. Creating a guaranteed and viable curriculum originates with the
implementation of specific elements for successful learning because “opportunity to learn (OTL)
has the strongest relationship with student achievement” (Marzano, 2003, p. 22). The curriculum
should be focused enough to allow educators time to address essential content that allow all

students the opportunity to learn. The opportunity to learn includes data tracking systems to
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examine student access to essential elements of the curriculum and alternative academic
pathways (including access to Advance Placement courses). Effective schools establish clear and
measurable goals to help eliminate achievement gaps and to improve success for all students.
According to Marzano (2012), effective schools continuously monitor student progress toward
achievement goals to determine if appropriate practices and interventions are in place. In
addition, Marzano (2012) discussed various interventions to be implemented that include tutorial
or after school programs to aid students acquiring the content within the curriculum. For
example, Hock, Pulyers, Deshler, and Shumaker (2001) noted the benefits of after-school
programs:
Improving the educational outcomes for students who are at risk for academic failure is
an important issue for educators and policymakers, Recently, before- and after-school
tutoring programs have been identified as having the potential to turn academic failure
into academic success. Two studies were conducted to determine the efficacy of an after-
school tutoring program. Results of the studies showed that at-risk students and students
with learning disabilities who were failing classes could earn average or better grades on
quizzes and tests if they had the support of trained adult tutors. (p. 172)
With evidence of success of before-and after-school programs, it is clear that this is an
efficacious strategy that supports students in their access to a viable and challenging curriculum.
Level 4 of Marzano’s (2012) school effectiveness framework is A Standards-Referenced
System of Reporting Student Progress. Marzano (2012) pointed out that indicators need to
illustrate how a standard-referenced system reports progress. Such systems promote data-driven
decisions because, in part, they are based on a set of expectations, ongoing examination of

student information, the collection of formative information, and well-defined student outcomes
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(Means, Gallagher, & Padilla, 2007). The indicators of Level 4 are related to measurable goals
regarding achievement and corresponding data to monitor student progress. “Studies have shown
that appropriate goal setting, along with timely and specific feedback, can lead to higher
achievement, better performance, a high level of self-efficacy, and self-regulation” (Moeller,
Theiler, & Chaorong, 2012, p. 154).

Marzano’s (2012) Level 5 of his framework for school effectiveness is A Competency-
Based System That Ensures Student Mastery of Content. Marzano (2012) explained the
indicators should monitor students’ progress in real time. For example, students could master
content and move onto another within that content area or to enrichment at a pace appropriate for
the student. The status of student progress is based on clear criteria that permit students to
demonstrate competence. Once competence is determined in essential areas, students are given
the opportunity to advance to learn new material within the same course.

In summary, Marzano (2012) provided a set of guidelines that identified a set of
expectations for school effectiveness that promote student achievement. He provided leading
indicators, examples of each level, and criterion benchmarks. These levels provide one blue
print for school improvement, which was developed to promote improved achievement of all
students (Marzano, 2003).

Curriculum

Stabback (2016) defined curriculum “in the simplest terms, a description of what, why,
how and when students should learn. The curriculum is not, of course, an end in itself” (p. 8).
Many districts base their curriculum on state academic standards within core content areas;
however today, more than any time before, it is important that curriculum is designed to promote

improved achievement of all students. Thus, the curriculum is a blueprint for successful
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preparation for college and career. Stabback (2016) identified key indicators for a quality
curriculum:

A principal objective of a quality curriculum is, in a fair and inclusive manner, to enable

students to acquire and develop the knowledge, skills and values, and the associated

capabilities and competencies, to lead meaningful and productive lives. Key indicators of
curriculum success include the quality of the learning achieved by students, and how

effectively students use that learning for their personal, social, physical, cognitive, moral,
psychological and emotional development. A quality curriculum maximizes the potential

for the effective enhancement of learning. (p. 8)

Thus, district educators, who are investigating strategies to improve the achievement of
all students, benefit by beginning with the development of a quality curriculum. As Alsubaie
(2016) explained, “The goal of a successful educational program and thus effective curriculum
development should be to meet the needs and current demands of the culture, the society, and the
expectations of the population being served” (p. 106). According to Marzano (2003) , it is
important to “identify and communicate the content considered essential for all students versus
that considered supplemental or necessary only for those seeking postsecondary education” (p.
25). Quality curriculum matters and can positively influence the achievement of all students. It
is important that school leaders offer students the opportunity to attain a quality education
preparing them for college and career opportunities. Squires (2009) explained:

It is of paramount importance to make sure students have the opportunity to learn

important content aligned with standards and assessments. Curriculum for school districts

is no longer “just nice to have.” Curriculum is a necessity for furthering student

achievement. (p. 133)
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Furthermore, Palumbo and Kramer -Vida (2012) determined that schools that have strong
leadership, devoted staff, and a curriculum based around high standards are more apt to succeed.
These authors went on to explain why this is relevant to students: “All students, regardless of
individual backgrounds, need what schools offer: academic and emotional success, a positive
teacher-student interpersonal relationship, professional caring, high expectations, and a strong
content-based curriculum” (p. 120).

For these reasons, a comprehensive, aligned curriculum is a necessity for academic
success of all students. Marzano (2003) explained that curriculum is a key tool for effective
student learning. He proposed a structure for school leaders to utilize for transformation of
teaching, curriculum and, correspondingly, student learning. He developed the concept of a
guaranteed and viable curriculum and described the critical role of such a curriculum in
relationship to student achievement. He explained that a guaranteed and viable curriculum
provides students with both the time and the opportunity to learn. He further clarified that the
combination of time and opportunity is linked to academic achievement. Marzano further
explained that all students should have appropriate access to the same content, skills, and
knowledge and be taught by highly effective teachers. He asserted that highly effective schools
are able to produce results that overcome effects of student background.

The opportunity for time to learn (OTL) is key; however, Marzano (2003) discussed three
types of curricula (intended, implemented, and attained):

The intended curriculum is content specified by the state, district, or school to be

addressed in a particular course or at a particular grade level. The implemented

curriculum is content actually delivered by the teacher, and the attained curriculum is

content actually learned by the students. The discrepancy between the intended
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curriculum and implemented curriculum make OTL a prominent factor in student
achievement. (p. 25)
Marzano argued that these three types of curricula are common in secondary schools; and the
results of attained curriculum should be connected to intended curriculum. However, the critical
factor is time; “a viable curriculum is unattainable without the benefit of time. The content that
teachers are expected to address must be adequately covered in the instructional time teachers
have available” (p. 24).

Curriculum Pathways
The term pathway has a variety of definitions and interpretations. This study utilized the
definition provided by the Great Schools Partnership in the Glossary of Educational Reform
(2013):
When used in the singular, learning pathway refers to the specific courses, academic
programs, and learning experiences that individual students complete as they progress in
their education toward graduation. In its plural form, the term learning pathways—or any
of its common synonyms, such as multiple pathways or personalized pathways typically
refers to the various courses, programs, and learning opportunities offered by schools,
community organizations, or local businesses that allow students to earn
academic credit and satisfy graduation requirements. (p. 1)
It has been suggested students who are enrolled in a suitable academic pathway that offers an
appropriate amount of rigor and is intellectually challenging, sets the foundation for success for
future courses.
Expectations at the secondary school level have not deviated much over the years. The

goal to prepare students for the next level has always been the general goal. However, in the past,
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only a limited number of students moved to postsecondary training or education. Today,
educators must provide educational opportunities that prepare all students for successful
postsecondary experiences. As a result, many strategies have evolved, and educators are
exploring the impacts of the various methods. However, as Fazekas and Warren (2010)
explained, successful programs require collaborative team efforts:

At successful high schools, all adults in the building hold high expectations for all

students that include preparation for, and transition into, postsecondary success. When all

students are supported and held accountable and the college buzz is in the air, students

remain engaged. (p. 2)

Collaboration on the implementation of appropriate school wide goals and setting achievable
expectations for all students will not only build strong student-teacher relationships, but increase
student engagement for future success.

For postsecondary success and engagement of students, high school educators are
accountable to provide a foundation for student learning and employ educational strategies to
promote success for all. One such method is to introduce students to an appropriate but
demanding learning pathway. “Educational pathways may be key to bridging the secondary-to-
postsecondary gap. Because students on an identified pathway are more likely to make the jump
to higher education, many states are implementing this model” (Fuglei, 2016, p. 1). In part,
learning pathways can be utilized to close achievement gaps, to provide appropriate remediation,
and to meet individual student needs. However, all pathways must provide rigorous courses of
study that prepare students. In fact, the National Association of Secondary School Principals
(NASSP) (2018) promotes the idea of implementing rigorous courses for all secondary school

students:
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Strengthening the rigor of courses taken in middle and high schools can be an effective

strategy to raise student achievement levels and ensure postsecondary and work

readiness for more students. Raising expectations for all students to enroll in rigorous

courses, including AP, dual-credit courses, or the International Baccalaureate, is crucial,
particularly for students who have historically been under-represented in those courses. In
too many schools, high-level courses are open to only a select group of high-achieving

students, thus perpetuating historical inequalities in academic outcomes. (para. 4)

In order for all students to succeed within the educational system, whether it is a secondary or
postsecondary institution, the expectation that all students are able to learn and should enroll in
more rigorous courses should be conveyed.

Pathways could offer enroliment opportunities to high school students in appropriate and
more advanced coursework or in college courses, which is an important method of preparing
students for academic and professional success (Handwerk, 2008). Other pathways could include
Career and Technical Education (CTE), STEM, or a vocational pathway.

Fazekas and Warren (2010) described the relationship between pathways, which they call
Personal Plans for Progress, and college readiness as follows:

When students have clearly articulated postsecondary goals, their selection of rigorous

college prep courses will naturally follow. In this frame of reference, student progress

through high school is less about surviving individual courses and grade levels and more
about accumulating self-awareness and building the skills for a successful trajectory
through high school and on to postsecondary achievement. Increasingly, high schools are
engaging students in guided reflection about how to map their progress toward future

goals. (p. 11)
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It is important that students understand why they are enrolling in specific courses and
communication with school counselors is vital to the decision making process. Explaining the
benefits of a more rigorous course enrollment sets the foundation for student success. Wang and
Pennington (2018) explained, “the relationship between student coursework and achievement has
been a common topic for educators, test developers, and researchers for a half century” (p. 1).
Reflections on past student achievement and secondary school coursework suggest that not all
students were required to enroll in classes that were rigorous enough to prepare them for future
academic or career endeavors. Achieve (2005) explained that courses within a rigorous
curriculum should have numerous offerings promoting student interest, participation, and
academic growth. For example, high school curriculum should include a variety of college
preparatory courses. To help prepare students for postsecondary success and increase
standardized test scores, stakeholders need to promote core courses that have the ability to build
a strong content foundation, which are taken in sequence. Achieve (2005) recommended an
alignment of secondary curriculum with a postsecondary curriculum that emphasizes rigorous
high school coursework with in-depth coverage of content. “Educators should monitor student
achievement through aligned curriculum content and skill expectations students should know and
be able to do to succeed in entry-level postsecondary courses” (Achieve, 2005, p. 23).

The significance of creating academic pathways within the secondary school cannot be
understated. Counselors, staff, and parents need to communicate the significance of enrolling in
more rigorous, sequenced courses to prepare students to score well on important college entry
standardized assessments and to properly educate them for career opportunities. The
Educational Testing Service (1999) explained with clarity the role of rigorous academic

pathways:
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The research in this area is unambiguous—academic achievement is directly related to
the investment students make in challenging coursework. Furthermore, the benefits of
taking more courses cannot solely be explained by the characteristics of the students who
take them. The relationship between course-taking and achievement holds after
controlling for socioeconomic status, aptitude, and/or prior achievement. In addition,
taking courses in one subject may promote learning in other subjects. Thus, it is critically
important to examine the antecedents of course taking among American students.

(p. 1)

To address these concerns, many secondary school district leaders have developed and
implemented a curriculum with support systems to encourage student learning. Some curriculum
systems are designed to promote student participation in their own learning to increase success in
core academic courses, to increase graduation rates, and to improve student achievement of
appropriate standardized tests. Kallick and Zmuda (2017) explained the critical role of
appropriate pathways:

The fact is, the more challenging, complex and uncertain the world becomes, the greater

the need for education to transform our ways of customizing learning. We must

encourage our students to become problem solvers and creative thinkers. (p. 1)

For such transformation to customize learning to take place, a paradigm shift must be
developed that takes students from passively sitting in their desks receiving information via
notes, power points, and lectures to a system where the students actively engage in scholastic
discussions, experience hands on activities, and develop strategies to make learning their own.
Various school districts are in the process of implementing these shifts through utilization of the

Learner Centered Model of Instruction. Along with implementation of a new instructional
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method, ensuring students are offered an appropriate and rigorous course pathway is key to
promoting student success. According to the ACT Profile Report (2016), the State Department of
Education has established core curriculum as a priority to ensure students are enrolled in the
appropriate courses. The Nevada ACT Profile Report (2016) states that courses students take are
directly related to college readiness:
...7% of the cohort took less than three years of math courses. Of these students, 3%
were college ready. 18% of the cohort reported taking a course sequence of Algebra I,
Algebra Il, and Geometry. 5% of these students were college ready. In comparison, 32%
of the students who took 3 or more years of math beyond Algebra I, Algebra I1, and
Geometry were college ready. Getting more students ready for Algebra prior to 9th grade
will increase the chances that students will be prepared for and take advanced-level math
courses. (p.4)
This study investigated relationships between success of students in various pathways
and success on the ACT. The Carson City School District Executive Summary (2013)
explained:
The district will create an aligned curriculum and assessment system that will provide a
rigorous pathway through the district’s secondary school system. Each course will have
common comprehensive post assessments and students who master this material will
leave the district college and career ready. (Pradere, 2013, p. 2)
The Carson High School staff have worked to establish this curriculum to ensure students have
access to the rigorous course load.
In summary, to meet the needs of all students, secondary education in the 21% century

must become more diverse and challenging. Stakeholders are concerned that high school
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students are graduating without the necessary skills and knowledge needed to enroll in
postsecondary schools or attain higher skilled employment within the workforce. “Hence, new
standards for what students should be able to do are replacing the basic skill competencies and
knowledge expectations of the past” (Pacific Policy Research Center, 2010, p. 1). Not only have
new standards been implemented but many districts are encouraging students to enroll in more

rigorous pathways, as well as, investigating new models of instruction.

Learner Centered Model vs. Traditional Approaches

Developing and preparing secondary students who are college and career ready is a
crucial issue for secondary educators. Santelises (2016) explained “High school leaders, though,
are in a unique position to influence the structure, culture, and instruction within their schools to
ensure students are exposed to rigorous, engaging, and relevant coursework that would prepare
them for real, meaningful opportunity beyond high school” (p. 62). Standards, curriculum,
assessments, and a data management system are tools that can facilitate increased student
achievement. However, the most important element to improved student achievement is the
classroom teacher. This was highlighted by authors Kosgei, Mise, Odera, and Ayugi (2013):
“For students to be able to make connection between what is taught in school and its application
in problem solving in real life, the teacher has to be effective in their teaching” (p. 76). Some
approaches to school reform have investigated strategies to engage students fully and have them
take ownership of their own learning. An important debate has developed, which contrasts
traditional methods of instruction (teacher-centered models) and student-centered models. This
section provides a brief description of teacher-centered (traditional approaches) and learner

centered models.



35

In traditional, instructor-centered classrooms, all of the decisions about the course (e.g.
course goals, learning experiences, assignments, assessments, and topics discussed) are
developed and implemented by the teacher. Brackenbury (2012) along with McCombs and
Miller (2007) explained that in a learner-centered classroom, the design of the course is
developed through collaboration between the instructor and students. Learner-centered
instructors do not abdicate all of the decision making to their students. Rather, they include the
students as colleagues within the development process. In shifting the balance of power, learner-
centered instructors attempting increase student engagement (as students now become part of the
process) and facilitate their path towards constructing their knowledge and becoming
independent learner.

Instruction within many secondary schools relies on the traditional models of instruction
or a teacher-centered models. As the name suggest, the teacher is at the center of the learning
conveying content knowledge to students who, often, sit passively at their desks. Compliance
seems to be rewarded and students work as individuals with minimal academic collaboration.
The teacher controls most activities and conditions within the class including content, learning
activities, time, content, assessments, and evaluations. Futhermore, as Sesen and Tarhan (2011)
explained, it also means lower-level thinking skills are taught:

In teacher-centered instruction, learning focuses on the mastery of content, with little
development of the skills and attitudes necessary for scientific inquiry. The teacher
transmits information to students, who receive and memorize it. Assessments of
knowledge typically involve one right answer. (p. 216)

A common thread running through teacher-centered models is that many instructors

utilize the method as a classroom management tool. Control of the classroom atmosphere is
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easier because students are expected to work in their seats with small amounts of collaboration
and interaction. Advocates of teacher-centered models suggest that this is an effective strategy
because classroom activities are directed by the teacher ensuring that appropriate content
standards are covered (Concordia University, 2017).

In contrast to the traditional methods of instruction, are personalized learning models,
which include Learner-Centered Models. Kallick and Zmuda (2017) defined personalized
learning in more detail.

Personalized learning is an umbrella term under which many practices fit, each designed

to accelerate student learning by tailoring instruction to individuals’ needs and skills as

they go about fulfilling curricular requirements. We believe the scope of personalized
learning, as it’s presently and generally understood, must expand to allow students

opportunities to explore and develop their own passions and interests. (p. 2)
Learner-centered or student-centered learning might challenge some teachers. As Lee and
Hannafin (2016) stated, this model requires a shift in practice:

The learner-centered model requires a paradigm shift for both students and instructors’

roles during learning. Students’ roles transform from recipient of information to owners

of learning goals, decisions, and actions. Consequently, instructors need to learn how to

relinquish control and support students to become the owner of their learning. (p. 711)

Proponents of the Student-Centered Model of instruction suggest that more growth and
an increase of student achievement occur when instruction stimulates a student’s discovery and
construction of knowledge to create powerful learning environments enhancing the ability of
students exiting secondary schools (Davidovitch, 2013; Friend, Patrick, Schneider, &Vander

Ark, 2017; McCombs and Miller, 2007). “In the context of reform and efforts to raise student
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achievement, the development of effective teaching and teachers in secondary schools is of
central importance” (Allen , Pianta, Gregory, Mikami, & Lun, 2011, p. 1034). The shift from a
Teacher-Centered Model to a Learner-Centered Model is designed to increase student
engagement by focusing on student need. Offering various learning strategies to increase
achievement, ownership of academic skills and how students acquire knowledge make up the
foundation of personalized learning (Friend, Patrick, Schneider, & Vander Ark, 2017). Such
approaches are designed to meet the need of more students.

Learner-centered principles. The Learner-Centered Model can be characterized by key
principles associated with the model. These principles can be categorized into four major
domains that include Cognitive and Metacognitive, Motivational and Affective, Developmental
and Social, and Individual Difference factors (McCombs & Miller, 2007). The center for
Psychology in Schools and Education (1997) explained the positive impact of the learner-
centered model:

These principles reflect conventional and scientific wisdom. They comprise not only

systematically researched and evolving learner-centered principles that can lead to

effective schooling but also principles that can lead to positive mental health and
productivity of our nation’s children, their teachers, and the systems that serve them.

(para. 3)

Learner centered teaching impacts students in a variety of ways through the use of the four
domains.

McCombs and Miller (2007) explained that Domain 1: Cognitive and Metacognitive
Factors refers to a higher order processing at the executive functioning level. “More specifically

‘cognitive’ is generally defined as those learning processes that have to do with information,
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storage, retrieval, processing and acquisition or reception” (p. 47). The development of higher-
order thinking and development of executive functioning is important because it allows
individuals to set their own leaning objectives, monitor comprehension, evaluate progress and
utilize different strategies to approach new learning (Apaydin & Hossary, 2017).

Motivational and Affective Factors (Domain 2) describe aspects associated with
motivation to learn and certain influences that drive attitude and effort in academics. “Motivation
to learn, in turn, is influenced by the individual's emotional states, beliefs, interests and goals,
and habits of thinking” (Center for Psychology in Schools and Education, 1997, p. 4) . This
domain is associated with issues that influence motivation, emotions, and habits of thinking as
they relate to student learning. McCombs and Miller (2007) explained how teachers can work
with this domain: “Educators can encourage and support learners’ natural curiosity and
motivation to learn by attending differences in learners’ perceptions of optimal novelty and
difficulty, relevance, and personal choice and control” (p. 53). For example, the ability to
connect student interests with relevant academic content tends to promote engagement and
increased student interest because “motivated students use learning strategies more frequently,
have a stronger will to learn, and thus set more and higher goals for themselves, and they are
more persistent in learning” (Koca, 2016, p. 5).

The third domain of the learner centered principles, Developmental and Social Factors,
explore various influences on learning. This domain relates to individual development, social
interactions, communication, and interpersonal skills as they relate to student learning.
“Learning is influenced by social interactions, interpersonal relations and communication with
others” (Center for Psychology in Schools and Education, 1997, p. 6). Social interactions and the

building of relationships among students and teachers is important. Stressing general academic
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discourse is encouraged within the learner-centered model because it promotes collaborative
skills and enhances social interactions and relationships. McCombs and Miller (2007) detailed
the importance of building positive relationships with students:

Decades of research have confirmed the importance of student-teacher relationships in

student motivation, social outcomes, and classroom learning. Further benefits of having a

good relationship with teachers are that students experience their academic work as

meaningful, personal, complementing their goals and promoting their understanding. (p.

58)

Appropriate social emotional learning can be positively impacted by a student-teacher
relationship. Wilkins (2014) found that teacher interactions that promote a constructive and
encouraging academic environment were associated with better attendance, increased academic
achievement, and overall attitudes toward school.

The fourth domain of the learner-centered principles, Individual Difference Factors, is
connected to different strategies that a learner incorporates based on personal experiences. For
example, students develop certain preferences for learning; it is important that instructors
recognize and are sensitive to these learning preferences (McCombs & Miller, 2007). Learning
styles and student diversity are important considerations. “When learners perceive that individual
difference in abilities backgrounds, cultures, and experiences are valued, respected, and
accommodated in learning tasks and contexts, levels of motivation, and achievement are

enhanced” (McCombs & Miller, 2007, p. 60).
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Instruction in learner center model. In an effort to graduate students college and
career ready, educators have closely examined curriculum and instruction to help close
achievement gaps and increase success for all students. The quality of instruction, whether it is
traditional, or student centered is a characteristic of any school. Rosenshine (2012) provided a
working definition of effective instruction:

Education involves helping a novice develop strong, readily accessible background

knowledge. It’s important that background knowledge be readily accessible, and this

occurs when knowledge is well rehearsed and tied to other knowledge. The most
effective teachers ensured that their students efficiently acquired, rehearsed, and
connected background knowledge by providing a good deal of instructional support.

They provided this support by teaching new material in manageable amounts, modeling,

guiding student practice, helping students when they made errors, and providing for

sufficient practice and review. (p. 12)

Currently, in many states and districts, instruction is standards based; and designed to hold
faculty accountable for content and pacing. “For many teachers, curriculum has become a
prescribed set of academic standards, instructional pacing has become a race against a clock to
cover the standards, and the sole goal of teaching has been reduced to raising student test scores
on a single test, the value of which has scarcely been questioned in the public forum”
(Tomlinson, 2000, p. 7). At times, this results in a focus on curriculum goals and not student goal
and more specifically achievement of all students.

However, instead of treating students as a number or data point, many researchers posit
that it is more beneficial for academic success to offer secondary students quality instruction

within a highly supportive learning environment. Defining quality instruction at the secondary
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level is not an easy task, as a variety of views offered are dependent on the individual. However,
within the different views of quality instruction are common elements that include
differentiation, standard-based models and data driven decisions (Wisconsin Rtl Center, 2018).
Assessment in the learner centered model. Not only is instruction a critical element of
student learning, so too is aligned assessment. Marzano (2012) stated “Data are analyzed,
interpreted, and used to regularly monitor progress toward school achievement goals” (p. 12).
In a competency-based system, results of common assessments must be readily available to all
appropriate stakeholders. The deep alignment of curriculum, instruction, and assessments are
critical. An effective data management system will enable all appropriate stakeholders to track
student progress in real time (Marzano, 2012). Ainsworth and Viegut (2006) stated, “Working
together, formative and summative assessments provide ‘multiple measures’ of evidence
regarding the degree of student understanding of the standards in focus” (p. 13). An effective
system monitors progress and provides feedback for both the teacher and student. Assessment is
one of the four pillars of utilizing the learner-centered model of instruction. Stiggins (2008)
stated the importance of effective use of assessment:
We assess for two reasons: (1) to gather evidence to inform instructional decisions and
(2) to encourage students to try to learn. Both purposes must be well served for schools to
be effective. The vision of excellence in assessment described herein holds that, to inform
and encourage effectively, assessment systems must yield accurate information about
student learning for use at several levels of decision making, and they must be used in a
manner that manages the emotional dynamics of the assessment experience effectively

for the learner. (p. 3)
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Implementation of well-defined learning goals, tracking student progress, and immediate
feedback from assessments promotes positive progress and increases intrinsic motivation (Center
for Educational Research and Innovation, 2018). Moss and Brookhart (2009) explained the
importance of clear feedback for student learning as it pertains to supporting cognition. Students,
who understand where they are in relation to the learning goal, are also able to understand what
they need to do next to comprehend and decipher new knowledge. Effective use of aligned data
can promote student engagement; such feedback supports both student cognition and
metacognition. Moss and Brookhart (2009) stated, “More subtly, feedback can help move
students from misconceptions to clearer understanding through targeted explanation of particular
points and suggestions about what (or how) to study or practice next” (p. 45). Thus, effective
feedback is timely and is tied to the learning objective.

Assessment data can be utilized to study growth, to plan interventions, and to compare
achievement. School leadership teams can share pertinent information in professional learning
communities or faculty meetings, leading to improved curriculum, instruction and assessments.
Aligned assessments facilitate continuous improvement of systems, instruction, and achievement
(Park, Hironaka, Carver, & Nordstrum, 2013).

ACT Entrance Exam

An important element of assessing college and career readiness are college entrance
exams, such as the ACT. Zwick (2007) stated “Over the past 10 years, standardized admission
tests have become an increasingly important factor in undergraduate admission, as a burgeoning
number of applications have initiated a more methodical approach to admission at an increasing

number and variety of undergraduate institutions” (p. 2). Standardized testing and assessments
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such as the SAT and ACT have played “a significant role in sorting high school graduates into
universities across the country” (Evans, 2012, p. 10).

To understand the relevance of the ACT, it is helpful to understand the characteristics of
the ACT. Everett Lindquist, an education professor at the University of lowa, developed the
ACT in 1959; Evans (2012) explained that the standardized assessment has become a nationally
recognized postsecondary admission test utilized to determine acceptance into a college or
university. Zwick (2007) explained:

The content of the modern-day ACT is based on an analysis of the material that is taught

in grades seven through 12. The test specifications and items are developed from

information obtained from regular surveys of secondary school teachers and curriculum

experts which ask about the major themes being taught in the ACT subject areas. (p. 8)

Results on the ACT have been one of the most significant requirements for entrance in
postsecondary educational programs for many years. The following will discuss key issues
related to the strengths, possible deficiencies, and past practices related to the ACT and
deliberates the importance of the standardized tests compared to other factors including grade
point average, strength of curriculum, and class rank.

Many postsecondary educational institutions utilize ACT examination scores to make
college admission decisions and to predict students’ success in their first year of college. Evans
(2012) reported that assessment scores are employed to broadly understand academic abilities of
incoming freshmen. Because the ACT is a standardized test, colleges can compare students from
their applicant pool and specifically assess achievement in specific subject areas for proper
course placement. Klasik (2013) provided reasons the college entrance exam is useful to

students:
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College entrance exam scores are valuable pieces of information in the college search
process: they provide an explicit measure that students can use to assess their likelihood
of college admission by comparing it to a school’s admissions criteria. Such comparisons

may reveal preparedness for college that a student may not have otherwise realized. (p.

152)

Salkind (2010) explained that validity is the degree that a score accurately predicts the
specific construct that it claims to be measuring. Due to the substantial influence college
entrance exams have on a students’ academic future, the appropriate use of standardized
assessments (ACT/SAT) have garnered much attention. Overtime, the validity of the ACT has
been established.

Allan and Mattern (2016) examined the importance of standardized tests compared with
other variables and explained:

While research usually shows that high school GPA is the stronger predictor of first-year

college GPA, the same research also shows that the combination of high school GPA and

ACT scores provide better prediction than either measure used alone....The probability of

earning first-year GPA of 3.0 or higher is 0.24 for a student with an ACT Composite

score of 15; the probability of earning first-year GPA of 3.0 or higher is 0.66 for a

student with an ACT Composite score of 30. (p. 2)

The general characteristics and uses of the ACT are critical. Camera (2016) referring to
National Assessment of Educational Progress (NAEP) statistics, explained that only a third of
U.S high school seniors are equipped to enter college and complete college-level work in both

math and reading.
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Such deficiencies are a concern to postsecondary educational leaders. Many high schools
have a system wide approach designed to prepare graduating seniors for college and/or careers.
Such systems include an integrated approach to curriculum, instruction, and assessment. “The
goal of improving the college readiness of high school graduates is twofold: to increase the
chances that the graduates enroll in college, and to help those who enroll succeed” (Council of
the Great City Schools and ACT, 2007, p. 16). However, as Santelises (2016) pointed out, high
schools and districts are “prioritizing credit accrual for graduation over knowledge and skill
development. This approach treats graduation as the end goal rather than the starting point for
future success, whatever path students choose” (p. 62).

Santelises (2016) explained approaches to prepare students for postsecondary education
through a variety of strategies including: (1) conducting a transcript analysis to identify which
students are completing a rigorous academic and career-ready curriculum (2) assess current
graduation requirements and investigate alignment with their state colleges entry requirement (3)
educate teachers with entry requirements for a variety of college pathways, including Career
Technical Programs (CTE), and (4) provide teachers with training to provide rigorous and
engaging instruction.

Advocates of admission tests view standardized tests as an accurate snapshot of students’
conceptual understandings and abilities to learn. In opposition, some researchers identify these
measures as an inaccurate estimation of ability and question whether admission assessment
scores can reliably predict college performance. Postsecondary educational institutions use a
variety of elements to determine if incoming students were ready for their first year of school.

ACT Benchmarks. The State Department of Education adopted a set of benchmarks

developed by American College Testing to provide guidance for educators. The Nevada ACT
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Profile Report (2016) defined benchmark results as the minimum score on subject-area
assessments, which indicates a 50% or better chance, that such students will attain a B or greater
and a 75% chance of acquiring a C or better in corresponding first college courses. That is, the
benchmarks provide indicators of college readiness. The college ready scores are empirically
derived and based on the performance of students currently attending college (ACT Profile
Report, 2016). Table 2.1 provides a summary of the benchmark scores by content areas and
corresponding college level courses by content area

Table 2.1

ACT Benchmark Scores, Corresponding College Courses by Content Area*

ACT Subject Benchmark Score
English 18

Mathematics 22
Reading 22
Science 23

* (State of Nevada Department of Education, 2017)

The benchmarks provide a guideline in relationship to college admission. “Benchmarks
offer users a concise, reliable method of articulating postsecondary expectations to middle
schools and high schools so that timely interventions can be made” (ACT.org, 2013). According
to the ACT Research and Policy Reports (2013), the benchmarks are based on results related to
expected success in courses (English Composition, Biology, and College Algebra), which are
credit bearing classes that typical students will take their first year in college. Reading is an
important benchmark because research has shown that reading achievement is associated with
success in social science college courses.

The Nevada Independent stated that “Nevada students performed worse than their peers
in every other state on a college-entrance exam known as the ACT” (Valley, 2017, p. 1). The

Nevada State Department of Education and Governor Sandoval have stressed the importance of
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new educational initiatives and expectations that all 11 grade students within the state to take the
ACT assessment as a graduation requirement. Appendix G displays a copy of Governor
Sandoval’s ACT graduation requirement letter.

In a release from the State of Nevada Department of Education (2017), Steve Canavero,
Superintendent of Public instruction stated, “Nevada began offering the ACT, for free to all 11"
graders in our state because we knew the new Nevada economy would require more from our
students to be successful and competitive” (p. 1). The Carson High School staff has been tasked
to meet Canavero’s challenge by offering students a more demanding curriculum and
encouraging them to follow a more arduous academic pathway in anticipation the process will
lead to greater success with their courses and increased success on all assessments including the
End of Course exams, SAT, and ACT.

Canavero stated, “Nevada has adopted rigorous, high quality standards and in Every
Student Succeeds Act plan we benchmarked ourselves to compete nationally by setting a goal to
improve our composite scores from 17.4 to 20 by 2022” (State of Nevada Department of
Education, 2017, p. 1). The 2016 ACT Profile Report (2016) for Nevada suggested strategies to
“improve student scores and increase the percentage of students identified as college ready” (p.
4). These strategies are in accordance with the strategic plan and academic goals emphasized by
the Carson City School District. Policies contained in the proposals include providing
opportunities and access for all students to take the ACT, making core curriculum and course
selection a priority, while evaluating course rigor and providing guidance based on students’

aspirations (ACT Profile Report, 2016).



48

Summary

It is a common perception, which is often true, that students are leaving high school
unprepared for college and end up taking remedial courses their first year at a university. This
indicated that students are not college ready, as defined by Conley (2007b): “College readiness
can be defined operationally as the level of preparation a student needs in order to enroll and
succeed without remediation” (p. 5). Because of this gap, state and local groups have focused on
the initiative for Nevada students to become college and career ready. According to Achieve
(2017), the bar for Nevada students has been set too low; 29% of Nevada students attending a 4-
year university need remediation and only a third of these students earn their degree.

Viewed from an educational attainment process perspective, college readiness represents

an accumulation of knowledge and experiences that prepare students for college. It is

defined using measures available during high school that can act as proxies for how
students perform in college courses (college success) and later in careers (career success).

Identifying students as college ready requires measures that assess competence,

proficiency, and understanding of requisite content with reasonable accuracy.

(Maruyama, 2012, p. 253)

The above review of literature provided a context and a research basis associated with the
paradigm shift to a Learner-Centered Model. The chapter reviewed college and career readiness;
the Learner-Centered Model; and alignment of curriculum, assessment, and instruction. The
chapter provided a discussion of the concept of a guaranteed and viable curriculum (Marzano,

2003), and general characteristics of the American College Test (ACT).
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CHAPTER 3: METHODOLOGY

Chapter 3 presents the methodology used to investigate relationships among ACT scores,
selected measures of achievement, and other demographic variables. The chapter discusses the
design of the study, defines the dependent and independent variables, explains the population
from which existing data were derived, and presents data collection and analysis procedures.
Increased educational accountability has become a national and state reality for educators who
are preparing secondary students for college and career readiness. It is imperative that all high
school graduates are college and career ready. In Nevada, one indicator of a student’s college
and career readiness is the student’s success on the ACT; the expectation is that all Nevada
students meet established benchmarks for the subject areas of English language arts,
mathematics, and science.

Although the ACT is regarded as a college and career readiness indicator in the State of
Nevada, the variables that predict success on the ACT are not well understood. It is important to
understand which variables are predictive of success on the ACT exam to identify and to target
strategies that supported and improved student success. Many variables may relate to student
success; some are subject to district control.

This study was based on data from Carson High School. This study attempted to
determine which variables have the strongest relationships to ACT exam results. A multiple
regression analysis was utilized to investigate the relationships of dependent variables and a
variety of selected independent variables. The independent variables included State Department
of Education subpopulation memberships (gender, ethnicity, English Language Learners, and
special education), and indicators of academic pathways. The ACT scores from each core subject

area (English language arts, math, and science) were the predicted variable (the dependent
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variable) for the various analyses. The general research question studied was to what extent can
ACT scores be explained from selected student characteristics and selected measures of

academic achievement?

Research Questions

The proposed research questions for this project were:

1. Do significant relationships exist among selected independent variables and the
results from ACT assessments? Pearson product-moment correlations were utilized
for this question.

2. What combination of selected demographic and achievement variables best model
ACT scores? Multiple regression was utilized to address this question. As a part of
the analysis, the relationships among curriculum pathways and ACT results were
explored.

Research Design

To address the proposed research questions, a quantitative approach was employed. Best

and Kahn (2003) explained the advantages of quantitative research.

In quantitative research, the experimenter has carefully planned the study including tests,

or other data collection instruments. Each subject is identically studied, and there is little

room for human bias to create problems with data....Quantitative research is based more
directly on its original plans, and its results are more readily analyzed and interpreted.

(p. 76)

This quantitative design provided statistical results and utilized correlational analysis to
determine if selected variables explained or were significantly related to ACT exam scores. The

primary focus of this study was to explore the above stated research questions.
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Characteristics of the Study Group

The study utilized existing data available for two cohorts of students attending Carson
High School (2016-2017 and 2017-2018). Of the total number of students, approximately 51%
were males, and 49% were females. The gender of the students was considered as one of the
demographic variables. As a result, this variable was binary coded; males were coded as 1 and
females were coded as 0.

Ethnicity at Carson High School includes White (50%), Hispanic (41%) and other (9%).
For data analysis purposes, this variable was dummy coded (utilizing White =1, Hispanic and
other = 0); thus, ethnicity was a binary variable for this study. Utilized for multiple regression
models, dummy coding permits a categorical variable to be represented as a numeric value.

The distribution of student population based on the State Department of Education
subpopulations includes Limited English Proficient (LEP) at 8%, and Individualized Education
Programs (IEP) at 11% (Nevada Department of Education, 2016). For the purpose of this study,
a student who qualified for one of the following subpopulation classifications (LEP or IEP) was
classified as a 1 for yes for that respective variable. If a student did not meet the established
requirement, then the student was coded as O for that variable. Note, a student could be coded to
be a member of multiple subpopulations. That is, if students were categorized as IEP, they were
coded 1 for yes within the data set. If they did not meet any of the subpopulation requirements,
they were listed as a 0 within the data set.

The study utilized existing data from two school years: 2016-2017 and 2017-2018. There
were approximately 500 records available for school year 2016-2017 and approximately 500
records for school year 2017-2018. The Carson City School District provided the data without

specific student identification to keep student anonymity intact. If a student record was not



52

complete, the record was removed from the study; that is, the student record was treated as
missing data.

For 2016-2017, ACT Math scores for the approximately 500 students were available.
Math achievement scores included results from courses offered to juniors at Carson High School
(Geometry, Algebra I, Algebra Il, Algebra 1A, Trigonometry/Pre-calculus, Honors
Trigonometry/Pre-calculus and Math 127). English Language Arts included 548 students in all
English courses (English 11, English 111, English 102, Honors Rhetoric/Persuasion Jr., Creative
Writing, and Advanced Placement English JR Language). There were 551students represented
in the science courses (Astronomy, Chemistry, Advanced Placement Chemistry, Environmental
Science, Geoscience, Honors Chemistry I, Honors Chemistry Il, Honors Human Anatomy I, and
Honors Physics) who had attempted the ACT. Similar data was obtained for the following
school year (2017-2018).

The study considered demographic variables, grades, course pathways, and State
Department of Education subpopulations as independent variables. For this study, definitions
from the Nevada Department of Education (NDE) from the Nevada School Performance
Framework (NSPF) webpage (2017) were utilized for many of the independent variables. The
NDE subpopulations included students who have an IEP (students receiving special education
services), and students who are English Language Learners (students who have limited
proficiency with the English language as measured by language assessment tools).

Curriculum Pathway
The strength and quality of curriculum at the secondary level have been linked to higher
ACT scores. Carson High School established curriculum pathways to support students, to

address identified needs, and to support student plans. Three general pathways were used for the
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study. Students could be classified as on track for high school graduation, meaning that they
were taking a set of courses that met the state requirements for high school graduation. Students
could be classified as above track for high school graduation, meaning that they were taking a set
of courses that exceed the state requirements for high school graduation. Lastly, students could
be classified as off track for high school graduation, meaning that the coursework they were
taking would not result in a high school diploma. For the purpose of this study, the junior year
core course enrollment served as the indicator for the specific pathway for math, English and
science.

For each core academic content area, the corresponding course enrollment served as an
indicator of the curricula pathway for all students. For this analysis, all students who enrolled in
a specific course were considered to be in the same curriculum pathway. For example, all
students enrolled in Honor Chemistry Il were considered to be in the same curriculum pathway.
Each curriculum pathway was assigned a binary code and student records were coded with
respect to the specific pathways selected. There were several pathways for each subject area.
The number of pathways was, in part, related to the number of courses that had a significant
number of students enrolled in them. If the student elected to follow a specific pathway that
included honor classes, then the appropriate variable (column) was coded 1 and all other
variables related to other courses were coded 0. Thus, such a binary coding indicated that the
student was involved in a specific pathway; that is, for this study, the student’s enrollment during
their junior year determined the student’s curriculum pathway. If a student enrolled in two
courses in a content area, then the most advanced course was considered for the curriculum
pathway. The curricular pathways were important because knowledge of the specific pathway

was utilized to establish possible relationships with the dependent variable. For example, this
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enabled the consideration of the question of whether data demonstrated that Carson High School
students enrolled in above track courses (e.g. Honor Trigonometry/Pre-Calculus, Trigonometry,
and Honors Algebra I1) score higher on the ACT? Other pathways (e.g. English language arts,
and science) were investigated in a similar manner.

The following discussion provides an overview of various pathways in three core content
areas within the curriculum. Carson High School established appropriate alternative academic
course pathways for the core subject areas of math, English, and science. Students were engaged
in the standard based uniform curriculum for each specific class.

For this study, students were assigned to a pathway dependent on the courses that they
enrolled in their junior year. Only students assigned to a specific pathway who participated and
received a valid ACT score on Carson High School Census test date were included in the study.
It is important to note that students had a math pathway, an English pathway, and a science
pathway. These are explained in the following sections.

Math pathways. Four years of mathematics is a graduation requirement for students
attending Carson High School. The various math academic sub-pathways are linked to the
student’s first year at the middle school. Traditional sixth graders start their course work in Math
6 (see Appendix D). Other students start with an advanced math class (above track course) if
they fulfill the prerequisites (MAP scores, teacher recommendation, grades in 5% grade). Honors
students have the option to continue the honors math pathway, which is dependent on a
minimum score of 240 on the MAP assessment, a semester grade of 85%, and demonstrated
mastery on unit tests. Appendix D illustrates math course options for the four years. Appendix E
provides an example of the math placement letter that an 8" grade student receives after

completing Algebra 1. The letter informs parents and students of the course options for their
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freshmen year. Placement within the academic pathway corresponds to the ability of the
students, past achievement, and their math needs. As students progress to the next year, options
increase, affording students a variety of possibilities. For the purpose of the study, the junior
class enrollment was utilized as the indicator for each pathway and used to determine if a student
was above track, on track, or off track. For example, a student enrolled in Geometry their junior
year would be considered off track because that course is traditionally taken in the sophomore
year. Conversely, an eleventh grade student enrolled in Honors Trigonometry / Pre-calculus
would be enrolled in the pathway considered above track. Again, for this analysis the student’s
enrollment in a specific junior math class determined the curriculum pathway.

ELA pathways. Carson High School requires students to complete four years of English
Language Arts (ELA) for graduation. Students can complete one of many possible ELA sub
pathways. As previously stated, and similar to math enroliment, the ELA course enrollment for
an eleventh grade student was used as the indicator to describe the curriculum pathway. The
specific pathways could be grouped as above track, on track, or off track. For example, if a
student enrolled in Advanced Placement Junior Language, the student’s enrollment was
considered above track. Note, for a student to enroll in Advanced Placement Junior Language,
the student must successfully complete Honors English 1 as a freshman and Honors English 1l as
a sophomore. The ELA course pathway begins the freshman year as students enroll in either
English | or Honors English | (Appendix A).

Science pathways. Carson High School graduation requirements necessitate that all
students successfully complete three years of science. Again, a student can complete one of
many possible science pathways (up to 18 sub pathways). Incoming freshmen either begin their

science enrollment in Biology or Honors Biology and similar to math and English pathways, the
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course students take their junior year determines their general pathway (above, on, and off track).
Appendix B provides an illustration of science pathways for incoming freshman. Appendix C
diagrams the guidelines for Honors Biology placement. For example, students have an
opportunity to enroll in Honors Biology course based on specific prerequisites that include
successfully passing both semesters of Algebra | and their grade in 8™ grade science class.
Students must score in the top 20% on the MAP assessment to be considered for Honors
Biology. For the analysis purposes, the student’s science pathway was determined by his/her
junior enrollment in a high school science class.
Course Grades

The variable grade was treated as a continuous independent variable for the analyses. The
Carson City School District adopted the State Board of Education uniform grading scale for high
schools (NRS 389.00). This grading policy utilized the following scale: A =90 - 100%, 4.00, B
=80 - 89%, 3.00, C =70 - 79%, 2.00, D = 60 — 69%, 1.00, F < 60%, 0. For the purpose of this
study, the percentages the student earned in the corresponding core curriculum class was utilized.
For example, if a student had a 92% in Algebra 11, then 92 was the value utilized for the analyses
related to math. If the student earned 85% in Chemistry I, then 85 was the value used for grade
for the analyses of data related to science. Thus, the values of grade for math, English, and
science were determined by the percentage earned in the corresponding content class. Therefore,
for example, the value for grade for analysis related to math would, most likely, be different

from the value for grade for analysis related to English.
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Dependent Variable, ACT

The ACT assesses four core areas (English, reading, math, and science) and the
composite score on ACT is an average of those four assessments, which is rounded to the nearest
whole number. A minimum composite score of 22 on the ACT indicates college readiness.
“Most college and universities request ACT results as a major part of their entrance
requirements; in part, because the assessment provides data on student aptitude, reasoning skills
and comprehension. The ACT focuses on the knowledge and skills attained as the cumulative
effect of the school experience” (Allen, 2015, p. 1). High marks on the ACT are indicative of
students who are considered proficient in the corresponding core subject areas and are
academically prepared for the first year of college (Allen & Sconing, 2005). “If performance on
the ACT test is influenced by mastery of high school courses, one would expect that standardized
measures of achievement in specific high school courses would be predictive of performance on
the ACT” (Allen, 2015, p. 1). Thus, student performance on the ACT has been viewed by
postsecondary institutions as a predictive variable on how well students performed in college.

This study utilized ACT subject scale scores. However, it is important to understand ACT
scoring and differences between, raw, scale, and composite scores. The Princeton Review (2017)
explained raw and scale scores:

You’re given a point for every question you get right (there’s no penalty or point deduction

for wrong answers). The total number of questions you get right on each test (English, Math,

Reading, and Science) equals your raw score. Your raw score for each test is then converted

into a scale score (1-36). (p. 1)
To determine the ACT composite scale score, the average was computed from the four

assessments (English, math, reading, and science). Thus, the range of scores on each subscale and on
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the composite score is 1-36. A summary conversion table of Raw ACT scores and corresponding
subject ACT scores is provided in Appendix F. For example, if a high school student answered 34
questions on the math section of the test correctly, that score would be converted to a scale score
of 22. Once the scale score was computed for each of the four sections, the composite score was
determined by averaging those four scores. The ACT scale score were used for this study.
Data Analysis

The appropriate procedures for the University of Nevada and the Carson City School
District were followed as well as the Institutional Review Board (IRB) protocols. Additionally,
district policies were maintained to conduct the research. Research was quantitative in nature
and the analysis of data framed variables through the application of graphs and statistics.

Statistic Solutions (2017 a) explained that in general, analysis is a process of study,
transformation, and investigation of the data to provide useful information, to develop
conclusions, and/or to drive decision-making. The levels of variables within the research include
nominal, ordinal, interval, and ratio measurements. Nominal variables were utilized to classify
and to identify groups. Statistics Solutions (2017a) continued to describe that various discrete
variables can be binary coded to enable such variables to be considered in the regression
analysis. For example, gender is a discrete categorical variable and it was binary coded. For this
study, males were categorized as 1 and females were categorized as 0. The coded number was a
representation of a nominal variable and the value does not have meaning with respect to
magnitude.

Ordinal variables provide an indication of order; the responses to Likert type items are
ordinal measures and grades could be considered interval variables. Interval scales are associated

with a numerical scale with uniform differences between values. Finally, ratio scales are the
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highest level of measure because such measure provide order, uniform differences between
values, and an absolute zero. In social science research, ratio data is seldom obtained. Much of
the information utilized in this study are binary coded data.

Some of the variables of interests are nominal and were dummy coded. Dummy coding
enabled these variables to be included in the regression analysis. Dummy variables, also known
as indicator variables, were utilized to involve nominal level variables within the regression
analysis. As explained in Statistic Solutions (2017b):

Dummy coding allows us to turn categories into something a regression can treat as

having a high (1) and low (0) score. Any binary variable can be thought of as having

directionality, because if it is higher, it is category 1, but if it is lower, it is category 0.

This allows the regression look at directionality by comparing two sides, rather than

expecting each unit to correspond with some kind of increase. (p. 1)

The use of dummy variables permitted the analysis and interpretation of wide range of
data. For example:

Dummy variables based on set membership can help when there are too few

observations, and thus, degrees of freedom, to have a dummy variable for every

category or some categories are too rare to be statistically significant. Dummy
variables can represent mixed or combined categories using logical operations.

(Garavaglia, Dun, & Hill, 2018, p. 1)

For the purpose of the study, data was dummy coded as appropriate; dummy coded variables
include gender, LEP, IEP and ethnicity. The data was cleaned, which included removal of

observations with missing values and other erroneous information. The data received from the
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district officials were de-identified. This ensured that it was not possible to identify individual
students.

Descriptive statistics provided an overview of the characteristics of the variables and
provided possible indicators of trends within the data. Descriptive statistics (e.g., mean, median,
range, and frequencies) were determined for all ACT scores as well as independent variables
within the study, as appropriate. In addition, appropriate correlations were computed to establish
possible significant relationships.

Correlation analysis

To address Research Question 1, correlations were computed and studied. Correlational
analysis provided a statistical evaluation of the relationship between two variables. Lunenburg
and Irby (2008) explained:

In correlational research, if a relationship is found between two or more variables, then

the variables are correlated. This correlation must be interpreted based on the strength

and direction via the correlation coefficient that ranges from -1 and +1. The direction of
the correlation or the association between the two variables can indicate a positive
association (0 to +1). This means that as one variable increases, the other variable
increases, and vice versa. Correlation coefficients between 0 and -1 represent a negative

association. (p. 36)

Pearson correlation provided a measure of linear relationship between two variables,
which are at least interval in nature; Pearson correlation is a parametric statistic. For example,
Pearson r correlation was used to measure the degree of relationship between course pathways

and ACT subject scales scores. The significance of correlations was determined using a t-test.
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The correlations established the extent of linear relationships on a pair-wise basis across
selected variables. The study utilized displays of scatterplots and other descriptive statistics to
support analysis of results. The variable of interest included measures of academic achievement,
and respective ACT subject scales scores. Scatterplots were utilized to illustrate the degree of
relationship between pairs of variables. Best and Kahn (2003) stated: “Correlation is the
relationship between two or more paired variables or two or more sets of data. The degree of
relationship is measured and represented by the coefficient of correlation.” (p. 364).

If two variables are not significantly related, the Pearson correlation coefficient will not
be statistically significant. If there is a perfect linear relationship between two variables, then the
obtained value for the correlation is +/- 1. The absolute value of a correlation provides an
indication of the relative magnitude of the relationship between two variables. A value between
+/- .50 and +/-1 indicates a strong relationship between the two variables; the correlation is
considered a high. A value between +/-0.30 and +/-0.49 is considered to be a moderate
relationship; the relationship between the variables would be moderate. Values below +/-.29
would indicate low relationships (Statistic Solutions, 2018). The significance of correlations
were determined by a t-test, which is highly dependent on the number of observations. As a
result, if a large sample is considered, very low correlations are often statistically significant.
Therefore, for this study, values above +/- .50 were considered meaningful.

The coefficient of determination () is interpreted as the proportion of the variance in one
variable that is predictable from knowledge of the second variable. It is “always between 0 and
1, the coefficient of determination can be interpreted as the fraction of variation of the response
variable explained by the regression line” (Albright, Winston, & Zappe, 2004, p. 570). Within a

multiple regression model, the relationship between the dependent variable and the collective
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independent variables is the R-squared statistic (R?), the coefficient of multiple determination.
That is, R? is a statistical measure of how close the data are to the best fitting regression line. The
definition of R? is the percentage of the response variable variation that is explained by a linear
model. If the value of R-squared is 1.00 (100%), then the multiple regression model explains all
of the variability of the dependent variable; that is, all of the observations would fall on the
regression line. The r? and R? values are always between 0 and 1 and the higher the value the
more useful the model will be. “The coefficient of determination r?, is used to analyze how
differences in one variable can be explained by a difference in a second variable” (Statistics How
To, 2018, p. 1).
Multiple Regression

Following development of descriptive statistics, a series of multiple regression analyses
were conducted. The computer program R was utilized to compute all statistics and provide tests
of significance. According to the R foundation (2018), the program R “provides a wide variety of
statistical (linear and nonlinear modelling, classical statistical tests, time-series analysis,
classification, clustering ...) and graphical techniques, and is highly extensible” (p. 1). The
results of the various analyses permitted the researcher to search out significant correlations
between variables and communicate those relationships using a variety of graphs, charts and
statistical test.

The analysis was designed to quantitatively summarize data to develop models to predict
the relationships among the dependent variable and independent variables. Regression analysis is
a powerful modeling tool, as explained:

Statistical modeling is a powerful tool for developing and testing theories by way of

causal explanation, prediction, and description. In many disciplines, there is near-
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exclusive use of statistical modeling for causal explanation and the assumption that

models with high explanatory power are inherently of high predictive power. (Shmueli,

2010, p. 289)

This quantitative study predicted and possibly validated relationships among independent
variables and the dependent variable (ACT scores). Creswell (2012) explained “In quantitative
research, the investigator identifies a research problem based on trends in the field or on the need
to explain why something occurs” (p. 13). The use of regression analysis enabled the researcher
to determine inter-variables relationships among independent variables and their collective
relationships with dependent variable. In addition, it is important for the researcher to provide an
explanation of the relationship among variables (Creswell, 2012).

To address Research Question 2, a series of multiple regression analyses were computed.
A multiple regression analysis was conducted for each ACT score (Math, ELA, Science and
Composite). Specifically, the study considered the extent to which specific ACT scores were
predicted from independent variables.

The independent variables included measures of student achievement, gender, ethnicity,
core course enrollment, and subpopulations.

The goal of utilizing multiple regression analysis for the study was to model the
relationships between the available district data and ACT results. That is, the study considered
the extent to which outcome variables could be predicted for available information. The statistic
R is the correlation coefficient for the degree of association between the collective independent
variables and the dependent variable. In multiple regression, the value of R corresponds to the
value of r in simple regression; interpretation of this statistic R is parallel to the interpretation of

the statistic r in correlation analysis. In multiple regression, the value of R is the correlation
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between the predicted scores and the actual score; as such, the value of R provides an indication
of the relationship between the dependent variable and the collective set of independent variables
(Cohen & Cohen 1983). The computer program provided various statistics to support
interpretation of results. These include tests of significance, multiple correlation coefficients
(R), multiple regression equations, and coefficients of determination (R?).

The general purpose of multiple regression is to study relationships among a set of
independent variables and a dependent variable. As explained by Weiss (1998): “One of the
currently popular analytic refinements has been to model selection process itself. That is, the
evaluator develops a regression equation that includes all elements presumed to affect the
decision to enter the program. These become the independent variables” (p. 211). Multiple
regression provided an indication of the relative contribution of an independent variable to the
prediction of the dependent variable. “Multiple regression extends simple two-variable
regression to the case that still has one response but many predictors (denoted x1, X2, X3...). The
method is motivated by scenarios where many variables may be simultaneously connected to an
output” (Diez, Barr, & Cetinkaya-Rundel, 2015, p. 372). Multiple regression provided a method
to establish predictive relationships between a dependent variable (ACT scores) and a set of
independent variables.

The study of the various inter-correlations among the variables provided indicators of
relationships among the variables on a pair-wise bases. Correlation is an important aspect of
utilizing a multiple regression analysis of quantitative variables because it provides an indication
of relationships between an independent variable and the dependent variable. In addition, the

correlation provided indications of relationships between various independent variables.
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Pearson’s correlation coefficient provided a measure of the linear relationship between variables,
the strength of the relationship and the direction of the relationship (positive or negative).
Summary

Chapter 3 presented the methods of examination used to investigate the relationship
among ACT scores and selected measures of achievement, and other demographic variables. The
design of the study (defined predictive and independent variables), explained the participating
population, and the process for data collection and analysis.

Chapter 3 proposed two foundational research questions for this project: (1) Do
significant relationships exist among selected independent variables and the various ACT
measures? To help answer question number 1, Pearson’s correlations were utilized to compute
and investigate the linear relationships between variables to determine a positive or negative
relationship. Multiple regression analysis was executed to address the second research question
and help define the relationships among variables. In addition, selected demographic data were

gathered and examined as to describe the participants, context and setting.
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CHAPTER 4: FINDINGS

Introduction

This study was designed to determine if significant relationships existed among ACT
subject scale scores (dependent variables) and selected independent variables including student
enrollment in various core academic pathways. Based on data from two cohorts of students
(2016-2017 and 2017-2018), three different multiple regression methods were considered to
analyze predictive relationships. The method that produced the best predictions and most
consistent results was selected. Chapter 4 presented a summary of the data analysis related to the
two research questions: (1) Do significant relationships exist among selected independent
variables and the results from ACT assessments? (2) What combination of selected demographic
and achievement variables best model ACT scores?
Descriptive Statistics

Descriptive statistics were computed to summarize the obtained numerical data.
Lunenburg and Irby (2008) explained: “Descriptive statistics are mathematical procedures for
organizing and summarizing numerical data. The major type of descriptive statistics are (a)
measures of central tendency, (b) measures of variability, (c) measures of relative position and
(d) measures of relationships” (p. 63). This study focused on measures of achievement and
selected demographic variables; additionally, the study examined correlations among several
variables and the corresponding coefficients of determination (r?). The relationships among these
variables were investigated to determine the strength of linear relationships among the observed
data. The data for this study were based on students who completed the ACT their junior year in

one high school. The data from two school years were analyzed for each year of the study;
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additionally, the results related to Math ACT, English ACT, and Science ACT were analyzed
independently.

The major ethnic groups of students at Carson High School (CHS) were Caucasian and
Hispanic. Because the low frequency of students who were Black, Indian, Asian, or multi-racial,
these students were characterized within the Other group for the study. The demographic
information studied included gender, IEP, and LEP characteristics.

Employing ACT Math scale scores as the central variable for school years 2016-2017 and
2017-2018, descriptive statistics were computed. Descriptive statistics for each dependent
variable (English and science subject scale scores) were computed in the same manner. Using
math data related to the 2016-2017 school year as an example, Algebra | had an enrollment of
only two 11" grade students. Algebra | is a course usually reserved for students in 91" or 10"
grade and students enrolled in Algebra 1 were not included in the analysis.

Table 4.1 provides a description of the variables in concurrence with the variable labels
that were displayed throughout this chapter for correlation matrices and multiple regression
models. The definitions and variable labels provided a reference for the various tables
throughout the dissertation. The information corresponds to the Carson High School course

description book.
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Variable Labels and Descriptions for Independent Variables and Math courses.

Variable Label

Definition *

ACT Composite

ACT Math
ACT Science
ACT Reading

ACT Writing
ACT English
ACT ELA
Male

Hispanic
White
Other

IEP
LEP

Grade

GEOMETRY

ALGEBRA I

ALGEBRA I

ALGEBRA Il A

TRIG/PRECALC

H.TRIG/PRECALC

Math 127

Average of four ACT scale scores. Does not included writing
Subject scale score on Math section of ACT

Subject scale score on science section of ACT

Subject scale score on reading section of ACT

Subject scale score on writing section of ACT
Subject scale score on English section of ACT
Composite score of English, Reading and Writing
Gender; male = 1, female = 0

Ethnicity; Student recorded Hispanic in database
Ethnicity; Student recorded White or Caucasian in database

Ethnicity; Student recorded Other included Black, Indian, Asian,
or multi-racial in database

Individualized Education Plan; Students with an I1EP.

Limited English Proficient. Students are characterized LEP if
their home language is anything other than English

Percentage grade the student obtained in their math class their
junior year.

Students enrolled in Geometry at the time of attempting the ACT
their junior year. Course designed for 9™ grade.

Students enrolled in Algebra I at the time of attempting the ACT
their junior year. Designed for 9" and 10" grade students.

Students enrolled in Algebra Il at the time of attempting the ACT
their junior year. Course designed for 11" and 12" grade students.

Students enrolled in Algebra Il A at the time of attempting the
ACT their junior year. Intended for 11" and 12 grade students
requiring a slower paced curriculum.

Students enrolled Trigonometry/Pre-Calculus at the time of
attempting the ACT. Course intended for 12" grade students.
Students enrolled in Honor Trigonometry/Pre-Calculus at the time
of attempting the ACT their junior year. Course designed for high
achieving students in 11" and 12" grade

Students enrolled in Math 127 at time of attempting the ACT their
junior year. A Pre-calculus Il course offered at local community
college.

* (Carson High School, 2018)



For variables related to English, Table 4.2 provides a description of the variables in
concurrence with the variable labels that were displayed throughout this chapter for correlation
matrices and multiple regression models. The definitions and variable labels provided a
reference for the various tables throughout the dissertation. The information corresponds to the
Carson High School course description book.

Table 4.2

Independent Variables Labels and Definitions for English Courses

Variable Label Definition*

AP ENG JR LANG Students enrolled in AP English Junior at the time of
attempting the ACT their junior year. Course for college
bound 11" grade students.

CREATIVE WRITE Students enrolled in Creative Writing at the time of
attempting the ACT their junior year. Designed for 11" and
12" grade students.

ENGLISH 102 Students enrolled in English 102 at the time of attempting

the ACT their junior year. Course offered at Western
Nevada College

ENGLISH Il Students enrolled in English Il at the time of attempting the
ACT their junior year. Course aligns with the ELA End of
Course Exam.

ENGLISH Il1I Students enrolled in English 111 at the time of attempting the
ACT their junior year. Junior level course aimed at
improving reading and writing skills.

H.RHET/PERS-JR Students enrolled in H. Rhetoric/persuasion at the time of
attempting the ACT their junior year. Applies toward
Honors Diploma for 11™ grade students.

Grade For the analysis related to English, the percentage the
student obtained in their English class their junior year.

* (Carson High School, 2018)
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The information in Table 4.3 refers to the variable labels and definitions that were
utilized for the ACT Science correlation matrix and for the development of the science
regression models. Only the science courses were defined in Table 4.3. Sub populations and
demographic information (gender, ethnic groups, IEP, and LEP), along with ACT subjects were
defined in table 4.1.

Table 4.3

Independent Variables Labels and Definitions for Science Courses

Variable Label Definition*

Astronomy Students enrolled in Astronomy at the time of attempting the
ACT their junior year. Course is available for 101", 11", and
12" grade students.

Chemistry Students enrolled in Chemistry at the time of attempting the
ACT their junior year. Academic course offered to students in
10", 111 and 12" grades.

AP Chemistry Students enrolled in AP Chemistry at the time of attempting the
ACT their junior year. Science course geared for high achieving
11" and 12" grade students.

Environ Science Students enrolled in Environmental Science at the time of
attempting the ACT their junior year. This science course
emphasizes the Nevada environment.

Geoscience Students enrolled in Geoscience at the time of attempting the
ACT their junior year. Science Course for 11" and 12" grade
students.

H. Chemistry | Students enrolled in Honors Chemistry | at the time of

attempting the ACT their junior year. Offered to students from
10" to 12'" grade.

H. Chemistry Il Students enrolled in Honors Chemistry Il at the time of
attempting the ACT their junior year. College level course
permitting student to earn credit toward Honors Diploma.

H. Human Anat. I  Students enrolled in Honors Human Anatomy | at the time of
attempting the ACT their junior year. Designed for students
interested medicine.

H. Physics Students enrolled in Honor Physics at the time of attempting the
ACT their junior year. This pre-AP physic course permits
students the ability to earn 1 Honors credit.

Grade For the analysis related to science, the percentage the student
obtained in their science class their junior year.

* (Carson High School, 2018)
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Table 4.4 illustrates the total number of 11" grade students enrolled in specific math
courses at Carson High School during the 2016-2017 and 2017-2018 school years. Note that
some of the math, English, and science courses were not included in the analysis due to the low
frequency of juniors (11" grade students) enrolled within those courses; therefore, these students
were excluded from the regression analysis for those core ACT subject areas. Thus, the number
of observations for the dependent variables varied within a school year. Table 4.4 displays
courses that have low enrollments; these are considered off track classes for juniors or above
track (more advanced math class). For example, Math 127 had a student enroliment of 16 (2016-
2017 school year) and 18 (2017-2018 school year); this course was considered an advanced class
and was offered at the local community college. The distributions of the frequencies for these
courses were similar across both years of the study.

Table 4.4

Distribution of 11" Grade Students Enrolled in a Math Course at Carson High School and
Attempted the ACT

2016-2017 2017-2018

Off Track

Geometry 26 25
On Track

Algebra Il 198 184

Honors Algebra Il 30 43

Algebra Il A 118 149
Above Track

Trigonometry/Pre-Calculus 15 NA

Honors Trigonometry/Pre-Calculus 58 75

Math 127 16 18
Total 461 494

Similar patterns in the data were observed for both English and science classes offered at
Carson High School (CHS). Table 4.5 displays the number of 11" grade students enrolled within

various English courses at CHS for the 2016-2017 and 2017-2018 school year. The classes listed
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have relatively similar numbers across both years of the study. The largest enrollments occurred
in English 111 and Honors Rhetoric/Persuasion because these courses were considered on track
for students entering their junior year. However, some course were omitted due to low
enrollment. Thus, English I was not included within the study as the total enrollment was ten
junior students for both school years. The 2016-2017 school year accounted for eight students,
whereas the 2017-2018 had an enroliment of two 11" grade students in English I.

Table 4.5

Distribution of 11" Grade Students Enrolled in an English Course at Carson High School and
Attempted the ACT

2016-2017 2017-2018

Off Track

English 11 16 17

Creative Writing 37 39
On Track

English 111 195 230

Honors Rhetoric/Pers. 114 114
Above Track

English 102 18 19

AP English JR Language 78 98
Total 458 517

Table 4.6 displays science enrollment frequencies at Carson High School. The results
were similar to the descriptive statistics for math and English and the numbers of students stayed
relatively the same across both years of the study. Courses characterized with an NA signified
that that class was not included in the study. For example, AG Science 11 was omitted because

the 11" grade student enrollment was very low (under ten total 11" grade students).
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Table 4.6

Distribution of 11" Grade Students Enrolled in a Science Course at Carson High School

2016-2017 2017-2018

Off Track

Geoscience 55 29

Chemistry 122 71

Environmental Science 41 59
On Track

Astronomy 51 105

Honors Chemistry | 105 NA

Honors Chemistry 11 22 50

Honors Human Anatomy | 29 57
Above Track

Honors Forensics Science NA 29

AP Chemistry NA 25

Honor Physics 17 24
Total 442 449

Demographic grouping and ACT math scores. The following three tables display
information about sub-populations specifically related to the math enrollments. These tables
provide summary information about the number of students who took the ACT, the mean scores,
and standard deviations by subpopulations. Data for the two years of the study are summarized in
these tables.

Table 4.7 summarizes frequencies by ethnic group by mean Math ACT scale scores. As
discussed above, ethnic groups were established for White, Hispanic, and Other (Asian, Black,
Multi-Racial, and Native American). The mean Math ACT scale scores for the 2016-2017
school year were highest for White students. Other students attained a mean Math ACT scale
score that was below the Caucasian students scored but slightly higher than that of Hispanic
students scale score. The 2017-2018 school year data indicated that the mean Math ACT scale
score remained the same for Hispanic students; however, students within the Other group
improved (2.0 points) and scored slightly higher than the average ACT Math scale score that

White students achieved (0.3 difference). Overall, the number of students enrolled in a math
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course, who completed the ACT, increased 33 students from 461students in the 2016-2017
school year to 494 in the 2017-2018 school year. The standard deviations for the groups were
similar for both school years.

Table 4.7

Summary of Frequencies and Mean ACT Math Scale Scores for 11" Grade Students by Ethnic
Group

2016-2017 2017-2018
n M of Math SS SD n M of Math SS  SD
Caucasian 247 19.6 4.6 240 194 4.8
Hispanic 180 16.8 3.2 202 16.8 3.6
Other 34 17.7 4.0 52 19.7 5.1
Total 461 18.3 4.3 494 18.4 4.6

Table 4.8 summarizes the number of male and female students in the 11" grade at Carson
High School and the corresponding means and standard deviations of Math ACT scales scores.
For the 2017-2018 school year, data indicated that the means and standard deviations for males
and females were similar.
Table 4.8

Summary of Frequencies and Mean ACT Math Scale Scores for 11" Grade Students by Gender

2016-2017 2017-2018
n Mof MathSS  SD n M of MathSS  SD
Male 242 18.5 4.4 236 18.4 4.6
Female 219 18.1 4.1 258 18.4 4.6
Total 461 18.3 4.3 494 18.4 4.6

Table 4.9 provides information for students with an IEP and students considered Limited
English Proficient (LEP) enrolled at Carson High School who attempted the ACT during their
junior year. Data indicated that for both school years students with an IEP attained lower Math
ACT mean scale scores than students without an IEP. Students considered LEP also achieved

lower Math ACT mean scale scores than their general education counterparts for both school
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years. For the 2016-2017 school year, the standard deviation of the scale score for students with
an IEP (1.3) was less than standard deviations attained by students without an IEP (4.3); the
difference was 3.0 standard deviations. Frequency, mean, and standard deviation for the IEP and
LEP subpopulations were lower than that of the general education students.

Table 4.9

Summary of Frequencies and Mean Math ACT Scale Scores for 11" Grade Students with an IEP
and Students Considered LEP

2016-2017 2017-2018

n M of Math SS SD n M of Math SS SD
IEP 47 14.8 1.3 29 15.1 1.6
Gen. Ed. 414 18.7 4.3 465 18.7 4.6
Total 461 18.3 4.3 494 18.4 4.6
LEP 27 14.6 1.9 24 14.6 15
Gen. Ed. 434 18.6 4.3 470 18.6 4.6
Total 461 18.3 4.3 494 18.4 4.6

Summarizing the 2016-2017 and 2017-2018 descriptive statistics, the number of 11™"
grade students who attempted the ACT increased from 461 to 494 across the two years of the
study. The frequencies for female students increased, as male enrollment decreased slightly
within the math courses. The mean Math ACT scale scores by gender were similar for male and
females; the average score was higher than an 18 for both groups for the 2016-2017 and 2017-
2018 school years. The average (mean) Math ACT scale score for White students were
consistent for both school years; scores were slightly higher than 19. There was no change in the
average ACT Math scale score for Hispanic students between school years. The mean score
attained by students with an IEP were 3.9 points lower than students who do not have an IEP.
The mean ACT Math score for students considered Limited English Proficient (LEP) were 4

points lower than general education students for both the 2016-17 and 2017-18 school year.
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Demographic grouping and ACT English scores. The next three tables summarize
information related to the sub-populations specifically connected to the English ACT data. These
tables provide summary information about the number of students who took the ACT, the mean
scores of the English ACT, and standard deviations in the 2016-2017 and 2017-2018 school
years. White students (Caucasian) attained a higher than average scale score on the ACT English
portion of the test, surpassing both Hispanic and Other students (see Table 4.10). In the 2016-
2017 school year, the Hispanic and Other students were below the average for English scale
scores. However, the following year, Other students exhibited a higher score; they scored one
point above the mean; whereas, Hispanic scores were lower than the average and dropped
slightly (15.1 to 14.6).

Table 4.10

Summary of Frequencies and Mean ACT English Scale Scores for 11" Grade Students by Ethnic
Group

2016-2017 2017-2018
n M of scale score SD n M of scale score SD
Caucasian 252 18.4 5.8 253 19.0 6.3
Hispanic 170 15.1 4.1 213 14.6 49
Other 36 15.3 5.2 51 18.1 6.2
Total 458 16.9 5.4 517 17.1 6.1

Table 4.11 summarizes the frequencies for male and female students in the 11" grade at
Carson High School with the corresponding means and standard deviations of English ACT
scales scores. For both school years, female students scored higher than their male counterparts
did on ACT English. The average score for females increased from 17.2 to 18.1 for 2017-2018
school year. The average English scale score for males dropped slightly from 16.6 to 16.1 for

the same school years. Standard deviations varied by school year with a larger disparity
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occurring with female students increasing from 5.3 to 6.7. Thus, for these students the mean
English ACT subject scale scores increased and the standard deviation increased.
Table 4.11

Summary of Frequencies and Mean of ACT English Scale Scores for 11" Grade Students by
Gender

2016-2017 2017-2018
n M of scale score SD n M of scale score SD
Male 240 16.6 55 252 16.1 5.3
Female 218 17.2 5.3 265 18.1 6.7
Total 458 16.9 5.4 517 17.1 6.1

Table 4.12 provides information for students with an IEP and students considered LEP
who attempted the ACT during their junior year. Data indicated that for both school years
students with an IEP attained a lower English ACT mean scale score than students without an
IEP. The frequencies and means for students with an IEP were lower than general education
students (5 and 6 points lower respectively). English scale scores for students with an IEP
dropped slightly between school years from 12.4 to 11.4. The data related to the mean English
ACT scores for LEP students were similar to data for students with an IEP; in that, the average
scores were lower than the average scores observed for the general education students. For the
2017-2018 school year, students considered LEP produced the lowest average score on the

English ACT section of the assessment.
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Table 4.12

Summary of Frequencies and Mean English ACT Scale Score for 11" Grade Students with an
IEP and Students Considered LEP

2016-2017 2017-2018

n M of scale score  SD n M of scale score  SD
IEP 50 12.4 3.1 37 114 34
Gen Ed. 408 17.5 5.4 480 17.6 6.1
Total 458 16.9 5.4 517 17.1 6.1
LEP 17 11.4 2.4 27 10.3 2.8
Gen Ed. 441 17.1 54 490 17.5 6.1
Total 458 16.9 5.4 517 17.1 6.1

Demographic grouping and ACT math scores. The same protocol for determining the
descriptive statistics for data related to the science ACT was followed as it was for both math
and English. Examination of the summary science scores displayed in Table 4.13 revealed that
White students achieved a higher average score than Hispanic and Other students for both school
years. The mean scores were above the group average as well. However, the trend of Other
students continued as a higher average score was attained on the ACT Science portion for the
2017-2018 school year in comparison to the previous year (1.5 difference). This score was above
the average for corresponding groups in 2017-2018. Table 4.13 summarizes data related to ACT
Science scores.

Table 4.13

Summary of Frequencies and Mean ACT Science Scale Scores for 11" Grade Students by Ethnic
Group

2016-2017 2017-2018
n M of scale score SD n M of scale score SD
Caucasian 228 19.7 4.1 218 19.9 51
Hispanic 177 17.0 4.0 189 16.4 3.9
Other 37 17.2 3.8 42 18.7 5.3

Total 442 18.4 4.3 449 18.3 4.9
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Table 4.14 summarizes the frequencies and means of ACT Science scale scores for 111
grade students by gender. The average ACT Science scores attained for both school years were
essentially the same. However, scores for female students in the 2017-2018 were slightly higher
than the scores achieved in 2016-2017; conversely, the average scale scores for males dropped.
Exploring the standard deviation between genders, there were some disparities between male and
female ACT Science scale scores for the 2016-2017 school year. Male mean scores exhibited a
slightly higher standard deviation of 4.5 compared to a 3.9 statistical dispersion for females.
However, for the 2017-2018 school year, a higher value was obtained for female students with a
standard deviation of 5.9. This value was higher than the standard deviation of male ACT
Science Scale Scores.

Table 4.14

Summary of Frequencies and Mean of ACT Science Scale Scores for 11" Grade Students by
Gender

2016-2017 2017-2018
n M of scale score  SD n M of scale score SD
Male 231 18.6 45 228 18.0 5.0
Female 211 18.1 3.9 221 18.6 4.9
Total 442 18.4 4.3 449 18.3 4.9

Table 4.15 summarizes frequencies, means, and standard deviations for students with an
IEP and for students considered LEP. Inspecting the mean score for students with an IEP
showed that scores were below what the general education students scored on the ACT Science
section for both school years. Students characterized as LEP attained lower mean scores for
science than general education students achieved. Additionally, the LEP mean scores were lower

than scores for students with an IEP averaged for both school years.
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Table 4.15

Summary of Frequencies and Mean Science ACT Scale Scores for 11" Grade Students with an
IEP and Students Considered LEP

2016-2017 2017-2018
n M of scale score SD n M of scale score SD
IEP 46 15.2 2.8 36 14.1 3.8
GenEd. 396 18.8 4.3 413 18.7 4.8
Total 442 18.4 4.3 449 18.3 49
LEP 25 135 3.0 28 13.1 3.2
Gen Ed 417 18.9 4.2 421 18.6 4.8
Total 442 18.4 4.3 449 18.3 49

Research Question 1
Do significant relationships exist among selected independent variables and the results
from ACT assessments? Research question one was investigated utilizing Pearson product-
moment correlations to evaluate the strength of linear associations. Albright, Winston, and Zappe
(2004) explained that correlation of statistics indicate both the strength and the direction of a
linear relationship between two numeric variables. Mendenhall and Sincich (2003), explained in
more detail that Pearson product correlation
provides a quantitative measure of the strength of the linear relationship between x and vy,
just as does the slope .... However, unlike the slope, the correlation coefficient r is
scaleless. The value of r is always between -1 and +1, regardless of measurements used
for the variables x and y. (p. 117)
Thus, a variable of -1.0 indicates a perfect negative relationship and a value + 1.0 denotes a
perfect linear relationship. A measure of a zero signifies that no linear relationship exists

between variables.



81

For the purpose of the study, the strength of associations and the correlation coefficient
interpretations paralleled the recommendations of Agunbiade and Ogunyinka (2013) and
provided information about the relative values for the computed correlations summarized in
Table 4.16. Table 4.16 provides values, relative strengths, and direction for computed
correlations. For example, if the relationship between variables has a computed value of 0.42,
the correlation indicates a low positive linear relationship. The correlation matrices were
developed to investigate relationships among variables, not causation. The information in Table
4.16 provides a summary of relative importance of various relationships; these values were used
to evaluate the computed correlations described later in the chapter.

Table 4.16

Strength of Associations and Correlation Coefficient Interpretations*

Values Strength Direction
-1.0 perfect negative
-1t0-0.9 very high negative
-0.9t0-0.7 high negative
-0.7t0-0.5 moderate negative
-0.5t0-0.3 low negative
-0.3t00 negligible negative
0 No correlation

0t0 0.3 negligible positive
0.3t00.5 low positive
0.5t00.7 moderate positive
0.7t00.9 high positive
09t01.0 very high positive
1.0 perfect positive

* (Agunbiade & Ogunyinka, 2013)

Correlations related to math data. Utilizing data related to Math ACT scores for school
years, 2016-2017 and 2017-2018, two correlation matrices were computed to investigate
relationships among selected variables. The matrices provide a visual representation of results
that illustrate relationships. The 2016-2017 school year math correlation matrix summarizes the

collinearity, strength, and direction of relationships between pairs of variables (see Table 4.16).
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For the 2016-2017 school year, the correlations between the Honor Trigonometry/Pre-Calculus
math class and all ACT subject scale scores ranged from low to moderate and were positive.
Among the ACT subject variables, ACT Math had the highest correlational value with Honor
Trigonometry/Pre-Calculus displaying a positive, moderate correlation (0.59). The independent
variables, Grades (percentage a student attained the second semester in a specific math course)
and Math ACT had a low, positive correlation (r = 0.45); that is, the grade in math class
accounted for 20.2 % of the variance of the Math ACT variable. Enrollment in Algebra Il A
displayed a low correlation with ACT Math as well, but exhibited a negative linear direction (r =
- 0.45). The correlations of White and Hispanic students with ACT subject scores displayed
values ranging from 0.23 to 0.34. However, the correlations for Hispanic students exhibited
negative values with all ACT subject scale scores; whereas, correlations for White students and
ACT subject scale scores exhibited positive values. Recall that the variable for ethnic groups
were binary coded. There were four relationships that approached zero within the matrix (White
with IEP, Grade with Other, male with ACT composite, and ACT writing with Other) that
indicated that there is no correlation among those pairs of independent variables.

The majority of correlations for students with an Individualized Educational Plan
were negative with the other variables. Students with an IEP had the strongest positive
relationship with enrollment in Algebra Il A (r = 0.25, considered a low positive linear
relationship); most 11" grade students with an IEP were enrolled in Algebra Il A. The
association between Hispanic students and Geometry was positive, but low (r = 0.14). The
relationships between Other students (Black, Indian, Asian, or multi-racial) and the ACT

subject scale scores were negligible. Note, all correlations in this study were based on a



relatively large sample size; thus, for example, a correlation greater than or equal to 0.098 was

significant at alpha of 0.05. The pair-wise correlations are presented in table 4.17.

83



84

Table 4.17

Correlation Matrix for Math Related Data 2016-2017 *
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m =L, X ={).! . .
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’ : ' ’ (Glass & Hopkins, 1984)
LEP 0.25 -0.27 0.04 005 007 1
ACT Composite  -0.31 0.34 -0.07 0.00 -0.29 028 1
ACT English -0.30 0.32 -0.06 -0.05 028 026 093 1
ACT Math -0.29 0.31-0.04 0.05 -028 022 089 0.78 1
ACT Reading -0.25 0.29 -0.08 0.02 -0.24 -0.25 091 079 071 1
ACT Science -0.28 0.31 -0.06 0.02 -0.25 -0.29 080 077 077 0.75 1
ACT Writing -0.23 023 000 -0.16 -0.21 031 062 061 053 056 057 1
ALGEBRA Il 0.04 -0.04 -0.01 0.00 -0.10 0.03 0.08 008 -0.17 -001 -0.03 004 1
ALGEBRA Il A 0.14 -0.15 0.02 003 025 011 047 043 -045 -040 -0.45 036 051 1
GEOMETRY 0.04 -0.02 003 0.03 014 010 021 021 -017 021 -0.17 025 021 014 1
HALGEBRAIl  -0.05 0.07 -0.04 -0.10 -0.09 0.07 019 019 017 017 017 015 023 -0.15 0.06 1
H TRIG/PRECALC -0.17 0.16 0.02 009 -0.13 -0.09 053 049 059 041 046 036 033 -0.22 -0.09 010 1
MATH 127 -0.08 0.08 -0.01 -0.15 -0.06 -0.05 020 0.8 027 015 016 014 016 -0.11 -0.05 -0.05 -0.07 1
TRIG/PRECALC  -0.05 0.02 0.04 0.03 -006 001 019 018 020 015 015 007 016 -0.11 -0.04 -0.05 -0.07 -0.03 1
Grade 0.17 0.6 0.00 -0.09 005 012 043 041 045 031 040 034 027 -0.01 -0.16 0.10 034 015 0.05 1
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Table 4.18 displays the correlation data for the 2017-2018 school year. In comparison to
2016-2017 data, the trends continued, as there were positive and high correlations among the
ACT subject scale scores; there are many parallels to the 2016-2017 school year. Similar to the
2016-2017 school year, the strongest relationships occurred among the ACT composite scores
and ACT subject scale scores. Again, for course enrollment, the strongest positive linear
relationship was between the Honors Trigonometry/ Pre-Calculus course and the ACT Math
scale score (0.72). The relationships among Algebra Il A and the other independent variables
trended to be low negative. The majority of relationships between ACT Math and course
variables displayed positive correlations. However, three variables (Algebra 11, r = -0.19,
Algebra Il A, r =-0.44, Geometry, r = - 0.19) had negative linear associations with ACT Math;
these are considered lower tracks for 11" grade students. The associations between students
with an IEP and ACT scale scores were negative; these correlations ranged between -0.18 and -

0.28. Similar patterns were observed for students considered Limited English Proficient (LEP).
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Table 4.18

Correlation Matrix for 2017-2018 Math Related Data*
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LEP 021 -020 002 003 026 1
ACT Composite  -0.34 029 007 014 022 -024 1
ACT English 034 031 005 017 022 024 094 1
ACT Math 028 022 009 000 018 018 087 078 1
ACT Reading 031 027 006 019 020 -023 090 083 0467 1
ACT Sdence 031 027 005 008 019 023 092 081 07% 077 1
ACT Wnting 024 019 008 026 028 033 060 061 048 037 049 1
ACTELA 033 028 007 024 026 -030 091 051 072 089 077 0.8 1
ALGEBRATI 0.05 -0.05 001 002 £0.12 012 0.16 015 -019 -0.10 0.16 -0.05 -0.12 1
ALGEBRATIA 020 015007 013 019 016 043 039 -044 035 040 -031 -03% 0351 1
GEOMETRY 003 -0.02-002 002 018 021 018 017-01% <016 015 -024 -021 -0.18 -0.13 1
HALGEBRAILI -0.14 015 <001 D05 008 -007 022 019 019 020 021 017 021 -024 -020 007 1
HTRIGPRECAL -0.16 007 013 005 .11 -010 064 060 072 047 039 042 055 -033 -028 0.10-0.13 1
MATH 127 014 016 003 012 005 004 012 010 013 010 014 011 012 <015 -0.13 004 -0.06 -0.08 1
Grade 024 018 010 018 0.3 011 046 045 041 039 042 040 047 018 -015 008 009 038 005 1
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In summary, the math correlation matrices for the 2016-2017 and 2017-2018 school years
indicated that the strongest, positive relationships were among the ACT subject scales scores.
The Honor Trigonometry/Pre-Calculus course had a strong positive relationship with ACT Math.
The majority of sub-population variables (gender, IEP, LEP) displayed negative low
relationships with ACT subject scale scores. The exception was White, which exhibited low
positive relationships with ACT subject scale scores.

Correlations related to English data. Correlation matrices were computed for data
related to English for the 2016-2017 and 2017-2018 school years. As described above, if
enrollment in an English class was low the responses for these students were not included in the
analysis.

Data summarized in Table 4.19 (Correlation Matrix for 2016-2017 English Related Data)
indicated that the correlations among subject scale scores and the ACT composite scores were
positive ranging from moderate to very high. The largest correlation was 0.93 (ACT English with
ACT Composite). The relationship of the Advanced Placement (AP) English Junior Language
course with ACT English was moderate and positive (0.56). This relationship was the strongest
in comparison to the other 11" grade English courses correlations. The relationship between
English 111 and ACT English scale scores was low, negative (-0.49). Enrollment in two other
English courses at Carson High School had negative linear associations with ACT English scale
scores (Creative writing -0.13 and English 11, -0.19). When ACT subject scale scores were
considered in relationship to students with an IEP, the correlations were negative and negligible.
Reviewing the information for students characterized LEP; the relationships were similar to

students with an IEP.
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Table 4.19

Correlation Matrix for 2016-2017 English Related Data*
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(Glass & Hopkins, 1984)
IEP 0.05 -0.04 0.02 005 1
LEP 0.18 -0.22 0.07 007 012 1
ACT Composite  -0.28 0.32 -0.09 0.01-031 -0.22 1
ACT English -0.26 030 0.09 006 -0.29 -0.20 093 1
ACT Math -0.27 029 0.06 0.06-0.29 -0.19 089 078 1
ACT Reading -0.23 028 0.10 002-0.26 -0.17 090 079 070 1
ACT Science -0.26 029 0.08 003 -0.27 -0.24 030 076 077 075 1
ACT Writing -0.19 021 0.04 0.18-0.26 -0.20 0.61 0.60 052 0.54 0.56 1
APENGJRLANG -0.14 015 -0.02 -0.01-0.16 -0.09 054 056 051 043 047 0.51 1
CREATIVE WRITE -0.01 0.03 -0.03 0.09 0.10 -0.06 -0.15 -0.13 -0.16 -0.15 -0.12 -0.10 -0.13 1
ENGLISH 102 -0.09 0.09 0.02 017 -0.07 -0.04 019 017 024 014 014 015 -0.09 006 1
ENGLISH I 0.20 -0.21 0.03 0.1 -0.03 059 -0.21 -0.19 -0.19 -0.18 -0.19 0.21 -0.09 -0.06 -0.04 1
ENGLISH I 0.14 -0.15 0.03 018 0.26 -0.01 -046 -0.49 -0.39 -0.36 -0.42 0.39 -0.39 026 -0.17 -0.16 1
H RHET/PERS-)R  -0.08 0.07 0.00 -0.08 -0.19 -0.11 0.5 0.15 0.07 014 0.16 0.09 -026 -0.17 -0.12 -0.11-0.50 1
Grade -0.13 017 0.08 013 0.00 0.02 030 029 027 025 028 034 016 009 009 001-0.29 009 1
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Data indicated that the relationships among ACT Composite scores and the subject scales
were positive high (Table 4.20). The strongest (very high, positive) correlation was between
ACT composite and ACT English (0.94). The correlation between ACT Reading and ACT ELA
was 0.89 (positive, high). The relationship between English 111 and ACT English scale score was
a negative, low value (r = -0.45). Similar to the 2016-2017 school year Advance Placement
English Junior Language had a moderate positive correlations with ACT Composite and ACT
English. Interestingly, for the 2017-2018 school year, the correlations between the ACT English,
ACT ELA, ACT Composite variables and Advance Placement English Junior Language were
each 0.65. Note, the ACT ELA portion of the ACT was not offered until the 2017-2018 school
year. White students produced a positive linear association, while it was observed that Hispanic
students had a negative linear relationship. For example, for the 2017-2018 school year, the
correlation between White students and the ACT English scale score was 0.31. The correlation
between Hispanic students and ACT English was - 0.34 relationship utilizing the same criteria.

In general terms, the patterns across the two school years were similar.
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Table 4.20

Correlation Matrix for 2017-2018 English Related Data *
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LEP 025 021 -005 003 034 1
ACT Composite 033 028 008 0.13 -027 026 1
ACT English 034 031 005 0.16 -026 -026 094 1
ACT Math 027 021 010 000 -022 -020 088 078 1
ACT Reading 030 026 006 0.18 -024 -024 051 083 068 1
ACT Science 031 027 007 008 -025 025 092 081 079 077 1
ACT Writing 024 0.1% 008 025 -032 -035 060 061 048 057 051 1
ACTELA 033 028 008 023 -031 -032 091 091 072 08 078 08 1
APENGIRLANG .16 008 012 019 -013 -0.11 065 065 056 058 036 051 065 1
CREATIVE WRITE  0.00 0.01 -0.02 0.01 -002 -0.07 -0.06 008 -004 -0.04 -0.04 -0.06 -0.07 -0.14 1
ENG 102 0.12 014 -0.03 ©0.13 -005 -0.05 0.11 008 013 008 012 0.10 011 -009 006 1
ENGLISHT 022 018 -006 008 008 054 -022 022 017 -021 -021 -025 -025 009 -005 -0.04 1
ENGLISHII 017 016 -001 022 020 005 -046 045 042 -040 -042 -043 -048 -043 -026 017 -0.17 1
HRHET/PERS-JR ~ 0.08 0.11 -0.05 0.06 -0.11 -0.12 0.03 004 001 001 004 013 007 026 -015 -0.10 -0.10 048 1
Grade 026 024 002 0.18 -004 -007 038 036 032 034 036 038 041 019 010 001 -0.14 026 0.11 1
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In summary, the correlations related to English data for the 2016-2017 and 2017-2018
school years indicated that the strongest correlations occurred among ACT scales scores. These
correlations were all positive. The ACT English and ACT Composite scores produced the
strongest correlations for both school years. The relationships between Advanced Placement
English Junior Language and ACT scale scores were high positive. Similar to data related to the
independent variables for math, the majority of sub-populations variables with the ACT scale
scores (gender, IEP, LEP) displayed negative and low relationships.

Correlations related to science data. The correlation matrix for 2016-2017 science
related data (Table 4.21) was similar to the Math and English matrices. The strongest positive
correlations occurred among ACT subject scale scores; ACT English correlation with ACT
Composite was the strongest (0.91). The correlation between Honors Chemistry Il and the ACT
subjects was low positive relationship. For ACT subject scale score, ACT Math and Honors
Chemistry Il displayed the strongest relationship positive relationship with a value of r = 0.37.
Honors Chemistry Il and ACT Science produced a slightly lower correlation of 0.28; whereas,
ACT English and ACT Math correlations with Honors Chemistry 11 were 0.31 and 0.37
respectively. The correlation between students with an IEP and ACT subject scale scores, were
negative and negligible; the values ranged from r = -0.22 to r = -0.27. All relationships between
science courses and students with an IEP were negligible. Two relationships were positive. The
correlation between IEP and Geoscience was 0.25 while the relationship between IEP and
chemistry was 0.14. Similar to the correlation between the ACT subject scale scores and student
with an IEP, the students considered LEP displayed a negligible negative relationship. Students

considered LEP, however, had a low positive relationship with the Geoscience course (0.32).
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Table 4.21

Correlation Matrix for 2016-2017 Science Related Data *
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White 084 1 *Note. n = 442
Other 025 031 1 r >.098 significant alpha = 0.05
male 007 008 002 1 r > 0.128 significant alpha = 0.01
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LEP 022 -025 007 008 008 1
ACT Composite  -029 034 009 003 -029 -027 1
ACT English 027 033 012 <005 <027 025 091 1
ACT Math 027 030 007 010 -027 -020 086 073 1
ACT Reading 024 026 005 004 -023 -023 038% 076 068 1
ACT Science 026 031 0038 004 -025 -028 088 073 073 071 1
ACT Writing 022 022 D01 <017 -022 -029 057 056 045 030 031 1
Astronomy 0.0 001 D01 012 -005 -006 000 001-004 001 D01 -005 1
Chemistry 0.04 008 009 001 014 -002 -018 022 -0.19 010 013 -0.09 -0.22
Envrn Science 0.07 -005 D04 001 000 -001 -0.19 016 -0.16 015 021 -013 012 020 1
Geoscience 0.10 -0.10 001 011 025 032 -033 030 -026 030 031 -036 -0.14 -023 012 1
H Chemistry 005 008 005 -013 -0.17 -0.11 029 029 025 023 027 029 -020 -034 018 021 1
HChemistry I  -0.12 0.14 003 003 -0.08 -0.06 034 031 037 027 028 0.14 -0.08 -0.14 007 -0.09-0.13 1
HHuman AnatI 001 002 005 -022 009 -006 006 009 004 001 007 016 -0.10 -0.16 008 -0.10 -0.15 006 1
H Physics -0.12 008 007 012 -007 000 017 011 018 0.13% 018 010 -007 -0.12 006 -0.08 -0.11 005 005 1
Grade -0.10 014 007 <011 -0.15 -0.10 033 037 034 027 035 035 006 -0.13 009 -037 012 013 017 006 1
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Table 4.22, the correlation matrix for 2017-2018 data related to science, displayed results
that were parallel to the previous year. Again, the strongest correlations occurred among subject
scales scores and ACT composite scores. ACT English topped all other correlations with a
positive value of 0.95. Advanced Placement Chemistry and the ACT subject scale variables
displayed the strongest relationship among all science courses. Values ranged from a moderate
positive value of 0.50 (ACT Composite) to a low positive relationship of 0.34 (ACT Writing).
White students displayed positive relationships with all ACT subject scale scores. When the
ACT subject scale scores were considered, values for Hispanic students were similar to the
values for White students; values were negligible to low. Interestingly, grades for the 2017-2018
school year had low positive relationships with ACT subject scale scores and ranged from 0.35
to 0.42. The strongest correlation of 0.42 was between ACT composite scores and Grades.

In summary, all correlation matrices displayed similar patterns. The correlation among
the ACT subject scale scores were high positive. The majority of correlations associated with
students with an IEP and ACT subject scales scores were negative. The correlations for students
reported LEP were similar. The White students had positive relationships with ACT subject scale
scores; whereas, the Hispanic students had negative linear relationships with those same ACT

subject scale scores.
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Table 4.22

Correlation Matrix for 2017-2018 Science Related Data *

5 8
R = [ 8 = @z
& = - &5 2 =& Z 5 3 £ sz &2
.mmr..n_..lh_wa :mMIHMIM%mwmmﬂwmme
= E £ =2 & &5 L B O L L L L~z = 2 =2z 5 Y =B - & m
=T 2 0 g B 0 24 4 =2 2 =2 = < <2 £ T F 0o T T =T = @
Hispanic 1
White 08 1 *Note. n = 449
Other 027 031 1 r > .098 significant alpha = 0.05
male _0.01 -0.01 003 1 _,Vlo.\_.Nm wmQD:-OQDH W_U_JQ.HOO”_.
[EP 0.06 -0.06 001 011 1 (Glass & Hopkins, 1984)
LEP 0.25 -023 002 001 033 1
ACT Composite -0.36 0.32 003 011 026 028 1
ACTEnglish  -0.37 0.34 004 014 026 026 095 1
ACT Math 029 024 008 001 022 -022 0.8 079 1
ACT Reading  -0.33 029 005 0.6 024 027 051 084 068 1
ACT Sdience  -0.32 031 003 006 025 -027 0.92 082 080 078 1
ACT Wiiting  -0.27 0.22 007 024 032 -037 0.62 061 050 060 052 1
ACTELA 036 032 006 021 030 -0.34 0.92 091 073 090 078 083 1
AP Chemistry  -0.17 0.13 0.06 007 007 -0.06 0.50 044 048 043 049 034 044 1
Astronomy 0.02 0.03 009 0.01 005 -0.10 -0.07 -0.06 0.1 0.06 0.06 003 004 013 1
Chemistry 0.13 -0.10 003 010 010 0.14 -0.24 026 023 010 021 017 023 011 04 1
Envrn Science 0.1 -0.13 0.03 008 006 0.20 -025 -0.24 0.22 021 024 029 028 009 021 017 1
Geosdence 0.12 -0.09 005 0.02 009 0.01 -0.19 -0.18 0.16 0.13 0.16 0.24 023 0.06 0.15 0.11 0.10 1
H Chemistry I -0.09 0.02 0.11 001 -0.10 -0.06 0.19 0.18 024 014 0.17 020 020 -0.09 -0.20 -0.15 -0.14 0.09 1
H Forensics -0.02 0.07 008 0.16 008 -0.07 0.09 013 0.03 012 005 012 0.14 006 0.15 0.11 010 0.07 009 1
HHum Anat]T  -0.07 003 006 012 008 -004 0.04 005 001 005 003 005 0.05 009021 017 015 0.10 013 010 1
H Physics 012 0.11 003 012 007 -0.06 0.17 018 021 0.11 015 007 0.13 0.06 -0.13 0.10 009 0.06 008 006 009 1
Grade 022 0.17 008 019 014 -005 0.42 041 039 035 038 036 041 0.17 0.05 025 002 0.20 017 006 007 013 1
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Research Question 2

What combination of selected demographic and achievement variables best model the
respective ACT scores? The study of the correlation matrices was the first step in determining
relationships among variables. Multiple regression was utilized to determine the combination of
selected demographic and achievement variables that related to each ACT scale scores. As a part
of the analysis, the relationships among curriculum pathways and ACT results were explored.
Data for ACT scores from each core subject area (math, English language arts, and science) were
considered as the predicted variable (the dependent variable) for the various analyses.

A regression model was developed for each dependent variable for each year of the
study. Several factors impacted the number of responses considered in the various regression
analysis. Certain classes were not offered for both school years, or a student may have been
enrolled, but did not attempt the ACT their junior year. The frequency for math in 2016-2017
was n = 461 students; whereas, for the 2017-2018 school year, the frequency was n = 494
students. Data related to the two other core subject areas (English, science) were analyzed in the
same manner.

First, a regression analysis to investigate ACT Math Scores and the independent variables
(academic pathway, gender, and ethnicity) was conducted. After analyzing the correlation
matrices discussed above, the computer program R was employed to develop regression models.
The computer program provided opportunities to develop three different linear regression models
based on the methods of independent variable selection. The computer program applied the
Akaike Information Criterion (AIC) statistic, which provided an indication of the appropriate
model based on best relationships among the variables. Vrieze (2012) clarified the use of the

statistic: “The AIC asymptotically selects the model that minimizes mean squared error of
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prediction or estimation. The AIC also minimizes maximum possible risk in finite sample sizes”
(p. 228) Thus, AIC is the measure of fit that accounts for errors or penalties based on the
number of coefficients used (number of variables). The analysis considered three stepwise
regression methods for independent variable selection procedures to gain a better understanding
of relationships among the variables. The methods involved forward selection, backward
elimination, and sequential replacement. Each approach used the AIC statistic in the selection
process. According to Mendenhall and Sincich (2003):
One of the most widely used variable screening methods is known as stepwise regression.
To run a stepwise regression, the user first identifies the dependent variable (response) v,
and the set of potentially important dependent variables, X1, X>,..., Xk, where K is generally
large. (p. 323)
During analysis, a model using each method was computed. Results from each approach were
considered to determine which model was best. Each method (forward selection, backward
elimination, and sequential replacement) was utilized for the three core subject areas (math,
English, and science) for the 2016-2017 and 2017-2018 school years. The following sections

briefly describe the three methods of variable selection.
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Forward selection process. Forward selection is one approach to develop a stepwise
regression; it starts the computing process without any predetermined predictors. The method
adds variables one by one based on the most statistically significant predictor variable (Smith,
2018). The forward selection approach selects the best predictor variable, and then selects the
next best predictor variable, given the first variable. The process automatically continues to
select the next best predictor and repeats the procedure to identify all statistically significant
predictors. Kano and Harada (2000) stated that “in the forward selection process, we derive
formulas for fit measures of resultant models when one variable is chosen successively among X
p+1... X p to add to the current model” (p. 8).

Backward elimination process. Another stepwise regression approach is the backward
elimination procedure. Kano and Harada (2000) explained that the backward elimination
technique launches the process with all known predictor variables included in the regression
model. The procedure removes one variable at a time from the model and analyzes the fit at each
step. The process is continued until a best-fit model is established. Kano and Harada (2000)
explained, that the backward elimination procedure “eliminates inconsistent variables from the
current model, because such variables can invalidate the whole analysis” (p. 8). The backward
elimination procedure starts with all variables included; therefore, the backward elimination may
include selected variables that may not be necessary.

Sequential replacement procedure. Sequential replacement process is a stepwise
regression approach that is a bi-directional procedure; this approach utilizes both forward
selection and backward elimination. According to Smith (2008), “as with forward selection, the
procedure starts with no variables and adds variables using a pre-specified criterion. The wrinkle

is that, at every step, the procedure also considers the statistical consequences of dropping
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variables that were previously included” (p. 2). Throughout the process, sequential replacement
process has the ability to add a variable during one phase, and then remove that same variable
during another step. Again, the goal is to develop a best fitting model.

Model selection. Daoud (2017) explained that “multicollinearity, or near-linear
dependence, is a statistical phenomenon in which two or more predictor variables in a multiple
regression model are highly correlated” (p. 1). The variables related to courses are binary
variables, which indicated student enrollment in the corresponding course during their junior
year. As a result, for example, when all math courses were considered, then the data set had
collinearity. To address this problem, data related to one of courses was eliminated. For the
regression model for Math ACT, Algebra Il A was removed from the data set.

Albright, Winston, and Zappe (2004) explained that adjust R? is dependent in part on
the number of explanatory variables in the equation; “It is used to monitor whether extra
explanatory variables really belong in the equation” (p. 578). Thus, an adjusted R? value differs
from a R? value (coefficient of determination); it is modified; that is, it is adjusted for the number
of predictors utilized within the model. The adjusted R? decreased as the number of variables
added to the model increases. The adjusted R? value is important because it offered a statistical
measure for the goodness of fit within a regression model. The adjusted R? statistic, an adjusted
coefficient of determination, indicates the proportion of variance of the dependent variable that is
predicted from the combination of independent variables in the regression model.

The adjusted R? values from each approach for each of the regression models were
compared for each dependent variable for each year. That is, the adjusted R? for the three
regression models for prediction of Math Scale Scores were compared for the 2016-2017 school

year. Similar comparisons were conducted for each dependent variable. The corresponding
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adjusted R? values were compared within the school years across the three approaches for each
of the three core subject areas (Math, English, and Science). The corresponding obtained
adjusted R? values were either identical or very similar. Because the computed values for
adjusted R? were similar, it was decided that the forward selection procedure would be applied to

evaluate the data.

Regression model for math ACT 2016-2017. The computer program provided the best-
fit regression model and corresponding summary statistics. The number of observations for the
Math ACT model was 461. It is important to remember that the data related to course work is
binary in nature. That is, if a student enrolled in Honors Trigonometry/Pre-calculus
(H.TRIG.PRECALC) their junior year of high school, the student was not enrolled in any other
math course. For example, if the student enrolled in Honors Trigonometry/Pre-calculus then it
was coded as 1 and all other course variables were coded as 0. For the 2016-2017 math data, the
best-fit model was described by the following equation.

ACT Math =10.9 + 8.35 x H.TRIG.PRECALC + 8.16 x MATH.127 + 7.21 x

TRIG.PRECALC +5.21 x HALGEBRA.II + 2.30 x ALGEBRA.II + 0.05 x

Grade + 0.87 x White — 1.40 x IEP + 0.72 x male — 1.20 x LEP +0.81 x

GEOMETRY

Considering the best-fit forward regression model (above), a student enrolled in Honors
Trigonometry/Pre-calculus has an estimated ACT math score of 19.25 (10.9 +8.35 x 1). Ifa
student was enrolled in Honors Trigonometry/Pre-calculus at the time he/she attempted the ACT,
it would be estimated that the student would score 8.35 more points, +/- the standard error of
0.42. For 11" grade students enrolled in Math 127, it was estimated that these students would
score approximately 8 points, +/- standard error, over a typical student enrolled in Algebra Il A.

Conversely, a student with an IEP would be estimated to score 1.4 points less, +/- error.

However, within the model, all independent variables in the regression model were considered at
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the same time. As an illustration, if a student is a White male, enrolled in Honors
Trigonometry/Pre-calculus, earning an A (100%), the expected ACT Math score is 21.04 +/-
error (10.9+1x8.35+1x0.87+1x0.72 + 100 x 0.05 = 25.84).

The forward regression model provided summary statistics that included descriptions of
t-value, p-values, and F-statistics. Note, the t-value for significance of each coefficient was
attained by dividing the obtained coefficient by the corresponding standard error. For example,
utilizing Math 127 (school year 2016-2017), to compute a t-value of 12.4 was obtained when the
coefficient 8.16 was divided by 0.66 (standard error). Albright, Winston, and Zappe (2004)
stated, “a t-value can be used in an important hypothesis test for the corresponding regression
coefficient” (p. 629). However, a t-test alone is not sufficient for an understanding of the
regression results. The p-value indicated by Pr (>|t|) within the table, is the calculated
probability. Albright, Winston, and Zappe (2004) defined p-value as “the probability of seeing a
random sample at least as extreme as the observed sample, given that the null hypothesis is true”
(p.485). Thus, a smaller p-value, p < 0.05, is indicative of rejecting the null hypothesis; the
corresponding variable is a significant predictor.

The computer program provided additional statistics that illustrate the relative strength
of each predictor variable. Statistics included the R? and adjusted R? values, standard errors, t
values, and confidence intervals. The levels of significance were designated by asterisks and
according the Information Builders (2014) website “indicate how certain we can be that the
coefficient has an impact on the dependent variable. For example, a significance level of 0.001,
indicates that there is less than a 0.1% chance that the coefficient might be equal to 0 and thus be
insignificant” (p. 1). For the above regression equation, the obtained F statistic was 94.43, which

was significant at o = .001.
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For the regression model for ACT Math scale score, the computed value for the
adjusted R? value was 0.69 (69%) ; the measure of the strength of the relationships between the
dependent variable and the set of independent variables. That is, the regression model, as
developed, predicted 69% of the variance of the ACT Math scale score for the 2016-2017 school
year data.

The confidence intervals for the coefficients were also calculated and were designated in
the tables as Lwr (lower limit) and Upr (upper limit). For each significant variable (noted by
asterisks within table), a 95% confidence interval was computed with corresponding lower limit
and upper limit. Sullivan (2018) explained that “strictly speaking a 95% confidence interval
means that if we were to take 100 different samples and compute a 95% confidence interval for
each sample, then approximately 95 of the 100 confidence intervals will contain the true mean
value (n)” (p. 1) of the underlying population. For example, the coefficient for Honors
Trigonometry/Pre-calculus would fit between 7.53 and 9.17 with 95% confidence. These

statistics were summarized in Table 4.23.
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Table 4.23

Summary of Results for Regression for Math ACT using Forward Selection for 2016-2017

Residuals

Min IQ Median 3Q Max

-6.14 -1.59 -0.21 1.21 7.67
Coefficients Confidence Interval

Estimate Std. Error tvalue Pr (>[t]) Lwr  Upr

(Intercept) 10.9 0.66 16.6 <2e-16  ***
H.TRIG.PRECALC 8.35 0.41 20.2 <2e-16  *** 753 9.17
MATH.127 8.16 0.66 12.4 <2e-16  *** 6.87 9.45
TRIG.PRECALC 7.21 0.66 10.9 <2e-16  *** 591 8.0
H.ALGEBRA.II 5.21 0.50 10.3 <2e-16  *** 422 6.20
ALGEBRA.1I 2.30 0.29 8.01 1.03e-14 *** 1.74 2.87
GEOMETRY 0.81 0.52 1.55 0.12 -0.21 1.83
White 0.87 0.24 3.67 0.00 faleie 041 134
Male 0.72 0.23 3.17 0.00 foled 027 117
Grade 0.05 0.01 6.52 1.87e-10 *** 0.04 0.07
IEP -1.40 0.39 -3.64 0.00 il -2.16  -0.65
LEP -1.20 0.50 2.44 0.02 * -2.18 -0.23
Significant codes 0 “***>  0.001 “**> 0.01°* 005 01 1

Residual standard error 2.373 on degrees of freedom
Multiple R-squared: 0.6982, Adjusted R-squared: 0.69
F-statistic: 94.43 df (11, 449) , p-value: < 0.001

The forward selection regression analysis produced an F-statistic value of 94.4, which
was significant at alpha < .001. The F-statistic was utilized to determine if the regression model
was significant. According to Mendenhall and Sincich (2003), “the F statistic relates the
explained and unexplained portions of the total variance of y”” (p. 186) (the dependent variable).
At the basic level an F-test to determines overall significance of the regression model and is used
to compare two variances in conjunction with the p-value. Note, that the F-statistic of 94.43 for
the 2016-2017 school year is the value for the entire forward selection regression model. In
addition, each variable has its own 2 tailed p-value found below the (Pr (>|t|) label in table 4.23.

The Institute for Digital Research and Education (IDRE) (2019), explained the Pr (>|t|) column is
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for “a 2 tailed p-value used in testing the null hypothesis that the coefficient (parameter) is 0. If
you use a 2-tailed test, then you would compare each p-value to your preselected value of alpha”
(p. 5). The study chose to utilize 0.05 as alpha. Thus, when probabilities were estimated to be
less than the stated value of 0.05 (alpha), the corresponding variable is considered statistically

significant. For this regression model, ten variables were significant predictors.

Regression model for math ACT 2017-2018. The following equation was developed
using the forward selection regression model for 2017-2018 Math ACT data. Algebra Il A was
eliminated from the data set to meet the assumptions of collinearity.

ACT. Math =12.5 + 10.4 x HTRIG.PRECALC + 5.65 x HALGEBRA.II +

6.15 x MATH.127 + 2.08 x ALGEBRA.Il + 1.07 x male +0.03 x Grade +

0.57 x White

Results from the forward selection model are summarized in Table 4.24, seven
variables were included, and all were deemed significant. The number of observations for the
2017-2018 Math ACT model was 494. Similar to 2016-2017 school year data, the best-fit
forward regression model determined that Honors Trigonometry/ Pre-calculus was the best
predictor; it had an estimated value of 10.4 +/- standard error of 0.3. The best-fit model
indicated that students enrolled in Honors Trigonometry/Pre-calculus would score on average,
between 9.70 (lower limit) and 11.2 (upper limit) with 95% confidence. The adjusted R? value of

0.6935 was similar to the corresponding value for the previous year and the F- statistic value was

160.4 school year 2017-2018, which was significant at alpha of 0.001.
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Table 4.24

Summary of Results for Regression for Math ACT using Forward Selection for 2017-2018

Residuals:

Min 1Q Median 3Q Max

-8.05 -1.43 -0.34 1.14 9.11
Coefficients: Confidence Interval

Estimate Std. Error tvalue Pr (>t]) Lwr  Upr
(Intercept) 125 0.58 21.6 <2e-16  ***
H.TRIG.PRECALC 104 0.38 27.5 <2e-16 *** 9.70 11.2
MATH.127 6.15 0.65 9.52 <2e-16 *** 488 7.42
H.ALGEBRA.II 5.65 0.44 12.7 <2e-16 *** 478 6.52
ALGEBRA.II 2.09 0.27 1.74 5.63e-14 *** 155 262
Male 1.07 0.23 4.54 6.96e-06 *** 0.61 153
White 0.57 0.24 2.41 0.02 * 0.10 1.04
Grade 0.03 0.00 3.64 0.00 el 0.01 0.04
Significant codes: 0 “***> 0,001 “** 0.01‘*> 0.05°‘> 01° 1

Residual standard error: 2.535 on 486 degrees of freedom
Multiple R-squared: 0.6979, Adjusted R-squared: 0.6935
F-statistic: 160.4; df (7, 486), p-value: < 0.001

The 2016-2017 and 2017-2018 regression models utilizing the forward selection method
indicated that the adjusted R? values were similar. The number of variables decreased from ten
in 2016-2017 school year to seven in the 2017-2018 school year. The regression model, for
2017-2018 included students considered limited English proficient (LEP), and male students;
these variables were not significant within the 2016-2017 school year. Honors Trigonometry/Pre-
calculus and Math 127 were significant for both school years and displayed the highest values
among independent variables. With a confidence interval at 95 %, the coefficient for Honors
Trigonometry/Pre-calculus would fit within 7.53 to0 9.17 (2016-2017), and 9.70 and 11.2 the
following year. Math 127 coefficient fit within 6.87 to 9.45 (2016-2017) and 4.88 and 7.42

(2017-2018).
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Regression model for English ACT 2016-2017. The same procedures were executed for
English language arts and the science data for the 2016-2017 and 2017-2018 school years. The
following equation was developed using the forward selection regression model for 2016-2017
English ACT data. English Il was eliminated from the data set to meet the assumptions of non-
collinearity.

ACT English = 10.53 + 8.55 x AP.ENG.JR.LANG +3.57 X

H.RHET.PERS.JR + 6.31 x ENGLISH.102 + 1.44 x White — 2.07 x

IEP + 0.04 x Grade - 1.81x LEP

Using the forward selection model, seven variables were selected. The results of the
regression analysis are summarized in Table 4.25. Six variables were statistically significant;
Interestingly, LEP status was not significant. The number of observations for the 2016-2017
English ACT model was 458. Advance Placement (AP) English Junior Language was the most
meaningful variable with an estimated coefficient valued at 8.55 +/- error with a confidence
interval between 7.54 and 9.57 at 95%. English 102 followed closely, with an estimated
coefficient of 6.31 +/- error with a confidence interval between 4.50 and 8.13. Advance
Placement (AP) English Junior Language is a Carson High School course designed for college-
bound students; students have an opportunity to earn a college credit; whereas, English 102 is an
English course offered at Western Nevada College and is available for enrollment by Carson
High School 11™ grade students. Two variables within the model had negative estimated
coefficients. Students that have an IEP had an estimated value of -2.07 +/- error and students
considered Limited English Proficient (LEP) had an estimated value of -1.81+/- error. An
adjusted R? value of 53% was computed and the F-statistic for the entire model was 76.04 and

significant. Thus, the regression model predicted 53% of the variance of the ACT English score.



106

Table 4.25

Summary of Results for Regression for English ACT using Forward Selection for 2016-2017

Residuals:

Min  1Q Median 3Q Max

-9.01 -2.47 -0.39 2.14 11.8
Coefficients: Confidence Interval

Estimate Std. tvalue Pr (>t]) Lwr  Upr
Error

(Intercept) 10.5 0.86 12.3 <2e-16 ***
AP.ENG.JR.LANG 8.55 0.52 16.6 <2e-16 *** 754 957
H.RHET.PERS.JR 3.57 0.45 8.00 1.07e-14 *** 269 444
ENGLISH.102 6.31 0.93 6.82 3.03e-11 *** 450 8.13
White 1.44 0.37 3.92 0.00 ***x 072 2.16
IEP -2.07 0.59 -3.53 0.00 *xk 322 -0.92
Grade 0.04 0.01 3.79 0.00 *** 0.02 0.67
LEP -1.81 0.95 -1.90 0.06 . -3.68 0.06

Significant codes: 0 “***>(0.001 “*** 0.01 “**0.05°>0.1°"1
Residual standard error: 3.699 on 450 degrees of freedom
Multiple R-squared: 0.5419, Adjusted R-squared: 0.5348
F-statistic: 76.04; df (7, 450), p-value: < 0.001

Regression model for English ACT 2017-2018. A regression model was developed for
the English 2017-2018 data. To meet the assumptions of no collinearity English Il was
eliminated from the data set, which is consistent with the previous analysis. The number of
observations for the 2017-2018 English ACT model was 517. The equation displayed variables
computed within the forward regression model.

ACT English = 8.47+ 9.83 x AP.ENG.JR.LANG + 1.84 x White + 0.07 x

Grade — 2.25 x IEP + 2.25 x H.RHET.PERS.JR + 4.003 x

English.102 — 2.32 x LEP

Seven variables were selected by the analysis procedure; the ACT English 2017-2018
forward regression equation was parallel to the 2016-2017 school year results. The Advance
Placement (AP) English Junior Language was the most meaningful variable; it had the highest

estimated coefficient among selected variables (Table 4.26). The value was 9.83 + /- error in

2017-2018 with a confidence interval between 8.86 and 10.8. This coefficient was larger than
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the corresponding coefficient for the prior year (8.55 vs. 9.83). The English 102 coefficient
dropped slightly from 6.31 to 4.00 +/- error in the 2017-2018 school year. Both students with an
IEP (-2.52) and students considered LEP (-2.33) displayed negative values that are similar to the
results from the previous year. The adjusted R? value for the 2017-2018 school year was 0.57
(57%) which was a slightly higher value than the 2016-2017 values. These statistics are
summarized in Table 4.26.

Table 4.26

Summary of Results for Regression for English ACT Using Forward Selection for 2017-2018

Residuals:

Min 1Q Median 3Q Max

-9.02 -2.81 -0.28 2.46 16.7
Coefficients: Confidence Interval

Estimate Std. Error tvalue Pr (>[t)) Lwr  Upr
(Intercept) 8.47 0.95 8.88 <2e-16 ***
AP.ENG.JR.LANG 9.83 0.50 19.8 <2e-16 *** 886 10.8
White 1.84 0.38 4.87 1.47e-06 *** 1.09 258
Grade 0.07 0.01 5.65 2.70e-08 *** 0.05 0.09
IEP -2.52 0.74 -3.41 0.00 Fxx 397 -1.07
H.RHET.PERS.JR  2.25 0.46 4.85 1.61le-06 *** 134 3.16
ENG.102 4.00 0.97 4.13 4.24e-05 *** 209 5091
LEP -2.33 0.87 -2.68 0.01 **  -4.03 -0.62

Significant codes: 0 “***>0.001 “**0.01 “*>0.05°° 0.1 1
Residual standard error: 4.015 on 509 degrees of freedom
Multiple R-squared: 0.5789, Adjusted R-squared: 0.5732
F-statistic: 99.98; df (7,509), p-value: < 0.001

Regression model for science ACT 2016-2017. The forward selection regression model
for ACT Science was developed for both the 2016-2017 and 2017-2018 school years. For both
sets, Environmental Science was removed to meet the non-collinearity requirement; thus, both

analysis utilized the same sets of variables.For the 2016-2017 data, the sample size was 442.
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ACT Science =9.16 + 0.07 x Grade + 1.27 x White + 4.52 x H.Chemistry.I +

6.91 x H.Chemistry.Il + 5.84 x H.Physics — 2.86 x LEP —1.70 x IEP + male +

3.38 x H.Human.Anat.l +2.45 x Chemistry + 2.42 x Astronomy +1.43 x Geoscience

Table 4.27 summarized the results related to data ACT Science for 2016-2017. The

number of observations for the 2016-2017 science ACT model was slightly lower in comparison
to math and English, which was 442. The adjusted R? value (0.3961) for the 2016-2017 school
year science regression model was the lowest of all subject models computed within the study.
The Honors Chemistry Il course had the highest estimated coefficient (6.91+/- error), which was
followed closely by Honor Physics (5.84 +/- error). Two variables, male (0.81) and grades
(0.07) exhibited estimated coefficients under 1.00; whereas, students with and Individualized
Education Plan (IEP) (-1.70) and students described as Limited English Proficient (LEP) (-2.87)
displayed negative values +/- standard error. The computed 95% confidence intervals for those

two variables (IEP and LEP) were negative with a range of -2.78 to -0.62 (IEP) and -4.33 to -

1.40 (LEP).



Table 4.27

Summary of Results for Regression for Science ACT Using Forward Selection for 2016-2017
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Residuals:
Min 1Q Median 3Q Max

-8.95 -2.01 -0.03 2.05 10.2
Coefficients: Confidence Interval

Estimate Std. Error tvalue Pr (>Jt)) Lwr Upr
(Intercept) 9.16 1.21 7.60 1.85e-13 ***
H.Chemistry.Il  6.91 0.89 7.78 5.48e-14 *** 5.17 8.66
H.Physics 5.84 0.97 6.04 3.32e-09 *** 3.94 7.74
H.Chemistry.| 4,53 0.62 7.34 1.06e-12 *** 3.32 5.74
H.Human.Anat.I 3.38 0.82 4.12 4.62e-05 *** 1.77 5.00
Chemistry 2.45 0.61 4.05 6.16e-05 *** 1.26 3.64
Astronomy 242 0.70 3.47 0.00 ol 1.05 3.80
Geoscience 1.43 0.75 1.92 0.06 . -0.04 2.90
White 1.27 0.34 3.80 0.00 *hx 0.61 1.93
Male 0.81 0.33 241 0.02 * 0.15 1.47
Grade 0.07 0.01 5.38 1.23e-07 *** 0.04 0.09
IEP -1.70 0.55 -3.10 0.00 *x -2.78 -0.62
LEP -2.87 0.75 3.84 0.00 *hx -4.33 -1.40

Significant codes: 0 “***>(0.001 “*** 0.01 “**0.05°.°0.1°"1

Residual standard error: 3.316 on 429 degrees of freedom
Multiple R-squared: 0.4125, Adjusted R-squared: 0.3961
F-statistic: 25.1; df (12,429), p-value: < 0.001

Regression model for science ACT 2017-2018. The computed forward selection formula for

ACT Science in 2017-2018 school year included the following variables and their corresponding

coefficients. Similar to the ACT Science data for the previous year, Environmental Science was

not included to maintain collinearity. The number of observations for the 2017-2018 science

ACT model was 449 students, which was slightly larger than the previous year for science at

Carson High School.

ACT Science = 10.7 + 10.8 x AP.Chemistry + 0.06 x Grade — 2.34 x LEP +
1.33 x White + 3.95 x H.Chemistry.ll + 4.34 x H.Physics — 1.96 x IEP +2.51 x
H.Hum.Anat.l + 2.59 x H.Forensics.Science + 1.63 x Astronomy + 0.97 x Chemistry



110

Advanced Placement Chemistry was the most meaningful course of the 2017-2018
school year science regression model with an estimated value of 10.8 +/- error. This value was
slightly higher than the intercept value (expected mean when all variables are 0) of 10.7. As with
the previous year, Honor Physics had the second highest estimated value of 4.35, which was
slightly lower than the corresponding value for the previous year. Chemistry had an estimated
value under 1.0 and students with characterized as LEP had negative estimated value. Advanced
Placement Chemistry had the highest confidence interval (95%) ranging from 9.16 to 12.5. The
adjusted R? value of 0.4656 was higher than the value for the 2016-2017 school year. However,
the R? values for both years of science were smaller than the corresponding values for math and

English.
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Table 4.28

Summary of Results for Regression for Science ACT Using Forward Selection for 2017-2018

Residuals:
Min 1Q Median 3Q Max
Coefficients: Confidence Interval
Estimate Std. Error tvalue Pr (>]t]) Lwr  Upr
(Intercept) 10.7 1.02 10.4 <2e-16  ***
AP.Chemistry 10.8 0.85 12.7 < 2e-16 ***% 916 125
Grade 0.06 0.01 5.03 7.10e-07 ***  0.04 0.09
LEP -2.34 0.78 -3.00 0.00 *x -3.87 -0.81
White 1.33 0.36 3.70 0.00 ***x  0.62 2.04
H.Chemistry.II 3.95 0.66 5.97 493e-09 *** 265 525
H.Physics 4.35 0.86 5.08 5.66e-07 *** 266 6.03
IEP 1.96 0.68 -2.89 0.00 *x -3.28 -0.62
H.Hum.Anat.| 2.51 0.63 4.01 7.16e-05  *** 1.28 3.74
H.Forensics.Science  2.59 0.79 3.28 0.00 ** 1.04 4.14
Astronomy 1.63 0.53 3.07 0.00 el 0.59 2.68
Chemistry 0.97 0.59 1.68 0.09 . -0.16 2.11

Significant Codes: 0 “*** (0,001 “**>0.01“**0.05°°0.1°"1
Residual standard error: 3.602 on 437 degrees of freedom
Multiple R-squared: 0.4787, Adjusted R-squared: 0.4656
F-statistic: 36.49; df (11,437), p-value: < 0.001
Summary
Chapter 4 included descriptive statistics for the 2016-2017 and 2017-2018 school years at
Carson High School. The statistics provided information on the number of 11™ grade students
enrolled in a specific core course (math, English and science) that attempted the ACT and
summary information including the mean scores and standard deviations. The information was
computed for students of different ethnic groups, gender, students with and IEP, and students
considered LEP in relation to math, English, and ACT data.
Correlation matrices were computed for math, English and science that displayed the

pair-wise relationships among variables. The correlation matrices for the three core subject areas

were similar; in that, they indicated a strong correlations existed among all ACT subject scale
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scores. The subpopulations depicted similar trends existed across the different subject areas
(math, English and science) as well as both school years. For example, the majority of
relationships tied to students with an Individualized Educational plan (IEP), exhibited weak
negative correlations. The correlation matrices were developed to investigate relationships
among variables, not to establish causation.

The forward selection regression model was selected to analyze relationships among
ACT subject scale scores (dependent variables), and selected independent variables, including
student enrollment in various core academic pathways.

Chapter 4 included the results of the forward selection model for the 2016-2017 and
2017-2018 school years for core subject areas that included math, English, and science data.
Similar data trends were determined utilizing linear regression. The adjusted R? values were
similar within each subject area. The models associated with math data had similar adjusted R?
values at 69%. Data related to English reported an adjusted R? value range from 53% (2016-
2017) to 57% (2017-2018). The models related to science data had R? values of 39% (2016-

2017) and 46% in the 2017-2018 school year.
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CHAPTER 5: SUMMARY, DISCUSSION, AND CONCLUSIONS

Introduction

In pursuit of delivering viable instruction to help close achievement gaps, increase
academic standards, and provide valuable learning approaches that were designed to empower
students to graduate college and career ready, a new curriculum was implemented at Carson
High School. Aligned with the work of Marzano (2003), Carson High School (CHS)
implemented approaches designed to provide a guaranteed and viable curriculum. The staff at
CHS designed and implemented the curriculum as part of the Race to the Top (RTT_D) grant.
The grant permitted these educators an opportunity to design a more rigorous curriculum that
included extensive support structures related to instruction, and assessment (Pradere, 2013).
This curriculum included appropriate academic pathways designed to enable all students to
graduate college and career ready.

The methodology and analysis of data were reported in the preceding chapters. This
chapter provides a discussion of the implications of the results of the study. Specifically, this
chapter provided a brief summary of the study, a discussion of results, suggestions for
implementation, recommendation for further research, and conclusions.

Overview

The study attempted to determine if there are significant relationships among ACT
subject scores (dependent variable) and selected independent variables, which included academic
pathways as implemented through the RTT-D grant. The study was based on existing data
available within the Carson City School District for the 2016-2017 and 2017-2018 school years
for the two cohorts of 11" grade students enrolled at Carson High School who attempted the

ACT.
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The study was guided by two research questions. Research question 1 asked: Do
significant relationships exist among selected independent variables and the results from ACT
assessments? Research question 2 asked: What combination of selected demographic and

achievement variables best model ACT scores?

Summary of Results

Pearson correlations and forward selection regression models were utilized to address the
research questions. The correlation matrices provided an assessment of relative strength of
relationships among variables; whereas, the linear regression models were used to determine the
relationships between the various dependent variables and a combination of the independent
variables. The study developed a series of multiple linear regression models: one model was
developed for each dependent variable for each year of the study.

When empirical findings were analyzed to address question one, several significant
correlations were established within the data. Meaningful relationships were established for
enrollment in selected courses related to the various ACT subject scale scores when enrollment
in core courses was characterized as above track, on track, or off track. The students enrolled in
courses characterized as above track, were students who enrolled in advanced placement and/or
honors courses. The majority of above track students earned an honors or College and Career
Readiness (CCR) diploma at graduation. Students enrolled in courses characterized as on track
could be described as students who were progressing as planned to graduate with 24.5 credits
required by the district. Students in on track classes were eligible to earn a regular diploma or, in
some cases, an honors diploma. The off track course enrollment group usually consisted of

students that enrolled in lower level class offerings to earn the credits needed to graduate.
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Individuals that took off track classes were typically students who were credit deficient and
needed to gain credits in various ways, such as online courses. When these grouping of students
were considered, distinct relationships became apparent.

For the students that enrolled in above track courses, correlates included the enrollment in
advanced placement courses, courses offered at the local community college, and some honors
classes. These enrollments were highly correlated with the corresponding ACT subject scale
scores. That is, high correlations between ACT scale scores and enrollment in advanced
academic courses occurred for the core subjects. As an illustration, for the 2016-2017 school
year, for the data related to math (see Table 4.15), the highest correlation was between Honors
Trigonometry/Pre-calculus and the ACT Math scale score (0.59). These types of correlations
were expected; students enrolled in Honors Trigonometry / Pre-calculus were generally high
achieving students and were expected to achieve higher scores on the ACT.

For the data related to English and courses considered above track, similar correlations
were observed. For the 2016-2017 school year, enrollment in Advanced Placement Junior
Language had the highest correlation with ACT English scales scores (0.54).

For the 2017-2018 school year, the data related to English provide similar results. For
the data related to science for the 2016-2017 school year, the strongest relationship was between
ACT Science scale score and enrollment in Honors Chemistry 11 (0.28). Students enrolled in this
course could be labeled as above track; however, students tended to enroll in a wide variety of
science courses as compared to English and math. That is, the typical above track science
students tended to enroll in a wide variety of science courses.

Students considered on track completed the appropriate number of credits relative to

timely graduation, and most enrolled in classes designed to provide a regular high school
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diploma. The correlations related to enrollments in on track type courses and the corresponding
ACT scores tended to be lower than corresponding correlations related to enrollments of the
above track type courses.

For the off track students, the correlations between enrollments in related academic
content courses and the corresponding ACT scores tended to be low to very low. Again, using
math as an example for the 2016-2017 school year, the correlation between enrollment in
Algebra Il A and ACT Math scale scores was -0.45; the data suggested that these students did
not have an understanding of content tested by the exam. Similar patterns were observed for off
track students in relationship to English ACT and Science ACT scale scores.

In summary, students enrolled in the advanced type courses could be expected to attain a
higher scores in relationship to the corresponding ACT subject scale scores. Data indicated that
students enrolled in advanced courses had mastered the knowledge and skills covered on the
ACT. Conversely, the students meeting the criteria to be considered for enrollment in off track
courses would be expected to score low on corresponding ACT subject scale scores. The
students enrolled in courses considered off track had not mastered many of the skills and
knowledge covered on the ACT; therefore, corresponding low correlations with ACT results was
to be expected. However, the students in the on track group also tended to have low correlations
between course enrollments and the corresponding ACT subject scale scores. Thus, the data
suggested that those students in the on track group and the students in the off track groups lacked
knowledge and an understanding of the materials tested on the ACT when compared to the above
track group.

The analysis of the demographic data provided notable results. For example, Hispanic

students were enrolled in a very wide variety of courses; for the most part, these students did not
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tend to enroll in advanced courses. For the 2016-2017 school year, the largest percentage of
Hispanic students (46%) were enrolled in Geometry, which is an off track course for juniors.
Enrollment for the 2016-2017 school year included 60 Hispanic students (30%). Conversely, for
the same school year, only 17 % of Hispanic students enrolled in Honors Trigonometry/Pre-
calculus, a course considered above track for juniors. Additionally, the correlations between
ethnicity of Hispanic and ACT Math scale score was negative (-0.29). In comparison, the
corresponding correlation for White students was positive (0.31). Similar patterns were observed

for data related to science and English of Hispanic students.

Results related to regression models. To address research question two, a series of
forward selection regression models were developed. Multiple regression provided an analysis
of the extent to which the various ACT subject scale scores could be predicted from the selected
independent variables. As discussed in chapter four, the forward selection approach was selected
after exploration of results from three approaches to regression modeling. Recall that the
forward selection model was developed by adding significant predictors one-by-one until the
best performing model was established.

For this study, the adjusted R? value for each regression model for each core subject area
was considered. For the 2016-2017 and 2017-2018 math regression models, the observed values
for adjusted R? were 69% for both; that is, 69% of the variance of the Math ACT Scale Score
was explained by a combination of independent variables. The results for both years were
similar; enrollment in Honors Trigonometry/Pre-calculus was the most meaningful variable and
enrollment in Math 127 was the next most important variable. This result was similar to
information provided in the correlation matrix for math data and student enrollment in these

courses would be considered above track. Some variables within the regression model had
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negative contributions to the prediction equations. For example, students with an IEP displayed a
-1.40 estimated contribution and students considered LEP displayed a -1.20 estimated
contribution for the 2016-2017 school year.

For data related to English for the 2016-2017 school year, the forward selection
regression model indicated that 53% of the variance of the English ACT subject scale scores was
explained by a combination of independent variables. Enrollment in Advance Placement Junior
Language was estimated to contribute 8.55 points (+/- error) and enrollment in English 102 was
estimated to contribute an estimated value of 6.31 points (+/- error). Students enrolled in these
two courses would be considered to be above track. For the 2017-2018 data, a similar pattern
was observed for the English ACT; the forward selection model indicated that 57% of the
variance was explained. The same two academic course variables were included with
corresponding meaningful estimated contributions. Advance Placement Junior English reported
the highest value of 9.83 points (+/- error). Students with an IEP and students that qualified as
LEP were projected to have estimated negative impacts on the ACT scores.

The forward selection model for data related to the Science ACT indicated that 40% of
the variance was explained for the 2016-2017 year. Enrollment in Honors Chemistry Il, a course
considered above track had the highest estimated contribution of 6.91 points (+/- standard error);
however, only 22 students were enrolled in this course. Student enrollment in Chemistry had
122 students with an estimated contribution of 2.45 points (+/- error). Geoscience had the lowest
estimated contribution of all science courses included in the regression model (1.43). The
science courses for both school years all had positive estimated values. After the student’s
sophomore year, science has an open enrollment, permitting students the opportunity to enroll in

classes for a variety of reasons.
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Similar to the regression models for math and English, sub-populations and demographic
data for science displayed consistent patterns. For example, students with an IEP and students
qualifying as LEP were projected to score lower. The variables White and Male were included
in the model but these variables provided low estimated values for the 2016-2017 school year.

The data related to science for the 2017-2018 school year indicated that 46% of variance
could be explained. Again, Advanced Placement Chemistry, an academic course considered
above track, was the most meaningful variable among the included science courses.
Additionally, above track courses included in the regression model were Honor Physics and
Honors Chemistry 1l. Enrollment in Chemistry had an estimated contribution of 0.97; seventy-
one students took the course in the 2017-2018 school year. Astronomy, another off track science
course with an estimated value was 1.63 had an enrollment of 105 students.

In general, the regression models across years and across subject areas were parallel. The
estimated contributions of sub-populations variables and demographic variables were similar and
relatively small for the various regression models. Additionally, enrollments in advanced
placement courses tended to have strong positive estimated contributions. The contributions for
students that qualified as LEP and for student with an IEP tended to have low negative estimated

contributions.

Discussion

The empirical findings of the study suggested that there were meaningful relationships
among ACT results and academic pathways. Students enrolled in courses considered on track
met the requirements to graduate with a regular high school diploma but, in general, these
students were not deemed to be college and career ready, as measured through ACT assessments.

Given these efforts, the finding of the study are difficult to explain:
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e Intheory, the Carson City School District (CCSD) curriculum was redesigned according

to the Nevada state education standards.

« Intheory, the Nevada state education standards were developed to reflect the CCSS.

o Intheory, the CCSS were developed to ensure that students are college and career ready.
Additionally, the staff at Carson High School worked to diligently design and implement a
curriculum consistent with the Common Core State Standards (CCSS) and the Learner-Centered
Model. In part these efforts are reflected in the improvements in graduate rates; the graduate rate
increased from 88% to 93%.

Possible explanations of the findings include:

e The CCSD curriculum does not align with the state education standards.

e The state standards do not align with the CCSS.

e The CCSS do not prepare students to be college and career ready.

Each possibility will be discussed below.

The first possibility is that the CCSD curriculum and state education standards are not well
aligned. However, the faculty and staff worked diligently utilizing a reverse mapping process to
create an appropriate standard based curriculum aligned with the state standards. In addition, the
district was able to fund instructional specialist for each core content area, provide professional
development, and extensive support to align the curriculum with the state standards. As
discussed earlier, each course was aligned to the state standards with curriculum maps, common
assessments, and well defined instructional units. The instructional efforts were supported by
instructional specialist and professional learning communities. These efforts included
interpreting and understanding the state standards to create course summary documents that were

linked to curriculum, instruction, and assessment.
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The second possibility is that Nevada state standards do not adequately align with the CCSS.
However, state leaders, district personnel, and teachers conducted an extensive review and
adoption of the CCSS before implementation occurred. These efforts were extensive; the work
was based on the collaborative efforts of curriculum experts, the work of other groups, and
practicing educators throughout the state. The instructional experts, the district leadership, and
the Nevada Department of Education have indicated that the Nevada CCSS are well aligned with
the CCSS.

The third possibility is that the CCSS do not prepare students to be college and career; that is,
the CCSS are not aligned with the ACT, which is the Nevada criterion for college and career
readiness. Greer (2018) explained “the CCSS appear to be far from perfect, but represent an
improvement over past standards” (p.112). However, testing results demonstrate the
disconnection between the ACT and CCSS.

Interestingly, in an extensive review of common core standards and ACT, Achieve (2018)
determined an overall content rating as a weak match for mathematics and ELA with CCSS.
According to ACT Inc. (2016), there are definite discrepancies between portions of the
assessment and CCSS. Skills that many school leaders believe are foundational to college
readiness are not covered by the exam. Achieve recommended that “states should not use the
ACT as the statewide accountability measure for ELA and mathematics” (2018, p. 32).

With the standards based efforts to reform schools, district leaders, school administrators,
and educators find themselves in difficult situations. Many states, including Nevada, have
established policies that require increased graduation rates, state standards, and other specific
measures. As a result, a major goal for Nevada schools has been to increase graduation rates;

this is variable that has been carefully monitored for the past several years. High schools and,



122

specifically, staff at CHS have been able to improve graduation rates. The current study suggest
that graduation rates, and ACT results are not aligned.

The standards based efforts to reform education have resulted in extensive improvement in
teaching and learning. For example, the development of CCSS for Nevada schools helped raise
the rigor and expectations in classrooms and promoted an improvement in college and career
readiness (Institutional Reseach, 2019). However, the ACT, CCSS, and skills related to college
and career ready could be better aligned. For example, Achieve recommended “that the ACT be
augmented with additional items to bring it into better alignment with states that have adopted
the CCSS. Augmentation presents challenges, particularly added cost and complexity with such
an assessment” (2018, p. 6).

However, formal policies have not been established and monitored to the concept of college
and career readiness. Additionally, the concept is difficult to measure with validity and
reliability. The above discussed studies and others suggest that the ACT and CCSS are not well
aligned. Research and educational leadership practices suggest that what is carefully measured
and reported will improve. In part, the results of this study suggest that policies and practices
related to preparation of students to be college and career ready should be carefully reviewed,

clear expectation established, and appropriate assessment developed.
Implications for practice

This study has implications for school district officials, site administrators, and classroom
teachers, who collectively and individually face the challenges associated with the development

of college and career ready graduates. Educators continuously investigate methods to provide

better instruction to support improved learning.
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Nationwide, all too often, high school graduates are not college or career ready (Henry &
Stahl, 2017). For Nevada, ACT composite score results were reported as the benchmark for
college readiness. For 2018, statewide results indicated 11 percent of the Nevada students
achieved an ACT score judged to meet college admission standards (Nevada Department of
Education, 2018b). Results reported in the Nevada Department of Education Accountability
Report (2018a) indicated that Carson High School students had a math mean scale score of 18.2
in the 2016-2017 school year. The following year the mean ACT Math scale score was 18.3. A
math scale score of 22 meets the ACT benchmark required for Nevada postsecondary
institutions. Thus, on average, Carson High School students did not attain the minimum score to
meet the benchmark for math. A minimum score of 18 on the ACT English section of the test is
needed to meet the college ready English benchmark score for entrance into a Nevada university
without remediation in college English classes. The 2016-2017 mean ACT English scale score
for students attending Carson High School was reported as 16.7. It was slightly higher for the
2017-2018 school year (16.9). The mean science scale scores were reported at 18.5 for both
years and the national college benchmark was a minimum score of 23. In summary, the average
ACT Math scores for Carson High School students were lower than the state benchmark of 22.
ACT English and ACT Science scores also fell short of their respective benchmarks.

Along with the State, school district officials are responsible for making decision on
various policies that drive educational practices. For example, the State Department of
Education policy and Carson High School (CHS) policy related to graduation requirements
mandate that students complete the correct number of credits (22.5 for the State, 24.5 for the
school district). Each student is required to earn four credits for math and English, and three

credits for science. Nevada high school students are required to successfully pass End of Course
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(EOC) exams and attempt a standardized test their junior year (ACT). However, these
requirements have not promoted CCR for the average student.

Both the district and state of Nevada graduation policies focus on completing a specific
number of credits. According to the Nevada Department of Education (2018), the graduation
rate for Carson High School for the 2016-2017 school year was 88%, and it increased to 93.2%
for the following school year. However, as the data indicated, students who completed the
correct number of credits for graduation were not college and career ready as measured by ACT
scores. Thus, such policies and corresponding instruction do not ensure that secondary students
graduate college and career ready. This is aligned with the finding of Bromberg and Theokas
(2016).

Carson High School created a specific academic pathway to earn a College and Career
Ready (CCR) diploma. To earn the CCR diploma, students must have a weighted or unweighted
GPA of 3.25 while earning 24 credits, two of which are advanced placement classes, dual-credit
classes, CTE classes, or world language classes. The ACT results must be at or above a 22 for
math and 18 for English; whereas, the minimum scores needed for SAT critical reading and SAT
math is 500 for each of the subjects. The criteria for career readiness requires completion of a
CTE pathway while maintaining a 3.0 GPA, scoring a minimum of 50 on the ASVAB, and
obtaining a credential from a business or industry (e.g. OSHA). More information regarding the
criteria for the CCR diploma is displayed in the flow chart in Appendix H.

The review of the data presented earlier leads to a variety of implications including a
need for viable curriculum alignment and appropriate course enrollments for all students. The
data suggested that the curriculum associated with enrollment in on track courses should involve

better alignment with the skills and knowledge covered on the ACT. Thus, the dilemma is two-
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fold. Carson High School needs to promote increased enrollment in above track academic
courses, or adjust the curriculum and increase the rigor of current on track courses.

In summary, most student enrolled in on track courses, the majority of core courses
offered at Carson High School, did not meet the ACT benchmark needed to enroll in a Nevada
college without remediation in math or English. Even though on track students earned the
required amount of credits to graduate, data showed that they are not fully prepared to enter a
postsecondary institution. A shift from the concept of increasing graduate rates to attaining skills
and knowledge related to college and career readiness is more beneficial for high school
students. However, change within an organization is difficult; “In truth, any change will meet
resistance, because change is loss. In fact, meaningful change is a particular kind of loss”
(Reeves, 2009, p. 45). For systemic change and a positive paradigm shift to work properly, it is
imperative that involved stakeholders have a shared vision. A shared vision or shared mindset is
a key contributor to successful change:

The reason is that mindset — what is in the minds of those creating policy or

implementing a plan — is more important than the policy or plan on paper and how it’s

aligned. Whole-system reform requires collective coherence; in other words, leaders
need to cultivate a shared mindset among individuals within the system.

(Dufour & Fullan, 2013, p. 23)

It is important that educators know that they have a voice in decisions that affect timelines,
content policies and curriculum, thus providing ownership within the paradigm shift. “Leaders
must choose the appropriate change tools based on a combination of factors, including the extent
to which staff members agree on what they want and their consensus on cause and effect”

(Reeves, 2009, p. 39). Continuing, Reeves (2009) explained that when altering the behaviors of
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a collective group of educators, it is important that the strategies utilized to meet the needs of the
system are executed with the right combination.

The on track course curriculum could be adjusted to expose students to higher academic
material and more rigorous course work. The data indicated that enrollment in rigorous courses
was related to student performance on the ACT. Long, Conger, and latarola (2012) explained
that “Students who take a rigorous course before they graduate from high school are 5 to 6
percentage points more likely to enroll in college than students who do not take such courses....
Furthermore, students who enroll in college get additional value from their rigorous high school
courses” (p. 316).

Based on the data presented earlier, Hispanic students need additional support to not only
achieve higher ACT scores, but also enable them to succeed in the courses considered on and
above track. The implementation of support classes for core subject areas is necessary to help
students master academic content. Educators should communicate with Hispanic students and
their families and explain that it is more beneficial to enroll in classes that help prepare students
for college and/or career than enrolling in a course just to attain a credit. Similar to all students, it
is important to expose Hispanic students to higher-level academic content and more rigorous
curriculum. The district should continue professional development and require teachers to get
their endorsements with programs such as Highly Qualified Sheltered Instruction (HQSI) and
Teaching English as a Second Language (TESL). Such programs are designed to help teachers
use strategies to develop language acquisition and literacy development for their students.

The data also indicated that students with an IEP and students considered LEP do not
tend to enroll in and understand content in above and on track courses. Brand, Valent, and

Danielson (2013) explained, because students with disabilities (IEP) graduate from high school
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with less frequency than general education students, continued supports are required. All
stakeholders should understand the importance of attaining skills that prepare students for life
after high school. Brand, Valent, and Danielson (2013) pointed out that in many high schools
there is perception that students with an IEP are not capable of completing rigorous coursework.
Thus, these students tend to enroll in classes that were deemed lower level academically, which
enable students the opportunity to earn the required credits for graduation. A shift in mindset and
practice is needed to help students with an IEP perform at higher academic levels. Students with
an IEP learn differently; Mader and Butrymowicz (2017) explained that the majority of students
with a special education plan are able to handle high level and rigorous academic course work.
However, educators “often neglect to teach these students the soft skills that will help them in
higher education — like how to study, manage their time and self-advocate” (Mader &
Butrymowicz, 2017, p. 1 para 2).

Implementation of appropriate academic supports to master content, strategies to teach
soft skills, and transition plans for students with an IEP could increase enrollment in on track
and above track courses. Transitional strategies could play a critical role to prepare students for
postsecondary education and career endeavors. Brand, Valent, and Danielson (2013) discussed
the importance of generating stronger partnerships between secondary and postsecondary
institutions as well as businesses to develop connections to help all students.

Along with increasing the exposure students with an IEP have to above track course
content, teaching soft skills and implementation of different supports, it is important that special
education teachers target the correct accommodations. “A valid accommodation does not change
the construct being evaluated but offers a “differential boost” to students with disabilities,

improving their performance to a greater extent” (Kern, Hetrick, Custer, & Commisso, 2018, p.
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1). Appropriate accommodations are critical; for example, educators and counselors are able to
appeal for test modifications for student with an IEP if appropriate. According to the ACT
organization (2019), modifications include periodic breaks, extended time and multiple days to
complete the assessment. Appropriate accommodations permit students to utilize the same tools
implemented throughout their daily schooling.

Students who are designated LEP face similar issues. Thus, appropriate solutions will be
similar, including academic support, exposure to more rigorous curriculum, and communication
of academic goals with all stakeholders involved with these students. Teachers and counselors
should, when appropriate, apply for modifications for standardized testing for students that are
LEP.

The duties of site administrators are numerous. Because graduation rates are a crucial
standard for secondary high schools, the push has been to ensure students attain the appropriate
number of credits. Students are permitted to enroll in courses for a variety of reasons including
career interest, perceived strengths of the students (strong in mathematics, weak in English), and
effort required. However, such criteria do not ensure college and career readiness; a shift in
practice is needed. For the 21% century, graduating from high school is no longer enough; all
students must graduate college and career ready.

The data revealed that enrollment in appropriate academic courses matters in relation to
ACT scores and thus, college and career readiness. Interestingly, for this data set, the number of
students enrolled in off track courses was considerably higher than the number of students
enrolled in above track courses. Because the State has established that ACT results are the gold

standard, curriculum, instruction, and assessment should be aligned with that standard.
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Due the implementation of RTT-D grant, staff members have already created curriculum
maps and instructional units to make sure core content is aligned to standards. Teachers have
utilized strategies of the Learner-Centered Model of instruction and have worked to ensure
students have mastered content within the relative cores subjects. School counselors should
continue working with educators to communicate the appropriate academic class pathways and
promote either the Honors diploma or College and Career Readiness diploma. Exposure to high-
level academic content and a rigorous curriculum is critical to prepare students for future
endeavors. Thus, as an alternative of promoting credit accrual, educators have an opportunity to
promote mastery of content, learning goals, and access to a viable curriculum aligned with the
ACT.

The State and Carson High School have taken steps to increase student enrollment in
college and career ready courses; however, these efforts have not been sufficient. The Nevada
Board of Regents, utilizing the established ACT and SAT benchmarks, has implemented a policy
for Nevada students related to student placement in college level courses (math and English).
The students must meet college-ready benchmarks to be exempt from enrollment in remedial
math or English courses at a Nevada postsecondary institution (State of Nevada Department of
Education, 2019). The state board has recognized that many Nevada students are not prepared
and must enroll in remedial courses in college. Thus, the Nevada Board of Regents, through
funding policies for colleges and universities has recognized that a system of support at the high
school level needs to be in place to help students meet the required criteria.

In summary, to prepare a larger percentage of students for college and career readiness, a
focus on students that are enrolled in on track courses should take precedence. Data suggested

that many students enrolled in on track courses still need remediation upon entering college.



130

Thus, these courses need to be better aligned with content and skills covered on the ACT. The
data indicated that implementation of a rigorous curriculum and course work is needed to help
students enrolled in on track courses increase their ACT scores. Higher expectations need to be
communicated. Attaining the required number of credits is no longer enough as college and
businesses expect students to meet the required benchmarks.
Limitations
The study indicated that significant relationships existed among selected independent
variables and the results from ACT subject scale assessments. However, this study focused on
only one secondary school during two school years. Additional studies at other secondary
schools within the area might be necessary before the efficacy of the study can be determined. In
addition, because curriculum and policies continue to change, studies across multiple school
years would be helpful.
Recommendations for Further Research
Recommendations for further research is dependent on the key finding of this study.
These recommendations include:
1. Conduct a study to determine if standardized test (ACT/SAT) are truly the best
indicator of college and career readiness.
2. Conduct research to determine if the ACT / SAT have a significant relationship with
common core standards.
3. Conduct a study to determine the number of female and male students that are
enrolled in the above track courses.
4. Conduct further research on strategies to promote student enrollment in higher-level

classes.
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5. Conduct further research on the effectiveness of the College and Career Readiness
(CCR) diploma offered at Carson High School.
6. Conduct further research on the effectiveness of the implemented policy for Nevada
students that guarantees student placement in college level courses (math and
English) if students attempt standardized tests and meet college-ready benchmarks to
Nevada postsecondary institutions.
Conclusion
Chapter 5 provided a summary, discussion and conclusion based on the computed data
developed in chapter four of the study to determine the answers to proposed questions. It was
revealed that significant relationships existed among ACT subject scale scores and selected
independent variables including the enrollment of various core academic pathways. The study
also answered research question number 2; Analysis of the core subject correlation matrices and
forward selection models determined certain combinations that best model achievement for the
ACT subject scale scores and ACT composite scores were verified.
The study indicated that students enrolled in above track courses fair better on the ACT
(an indicator of college readiness) than students enrolled in on track or off track courses.
Enrollment in above track courses not only had higher correlations with respective ACT scores,
but it also revealed through the forward selection model that above track courses had the highest
estimated values.
The majority of students enrolled in on track courses attained the required amount of
credits to graduate. However, the average score on ACT subject scale assessments were below
the minimum ACT benchmark for Nevada for both school years studied. Data indicated that

students enrolled in these on track courses had a lower percentage of students meeting the
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required ACT benchmarks in math, English and science than those students enrolled in above
track courses.

Chapter 5 discussed the advantages and disadvantages of both credit accrual and mastery
of content. Credit accrual is important to districts nationwide, because the graduation rate is a
measurement of success for secondary schools and school districts. Thus, to prepare students for
college and career readiness, a shift in current secondary educational practices must occur. A
decision on the pathway to success should be prioritized, and a decision if mastery of standard
based content is more important than attainment of a specific number of credits in classes that

may not effectively prepare students for college career readiness.
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Appendix B
Carson High School Science Diagram
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Appendix C
Carson High School Guide for Honors Biology Placement

Guide for Honors Biology Placement

. 5.2a- Student successfully passed both semesters of Algebral at the 8™ grade
level. ~AND--

. 5.2.b-Student scores in the top 20% on the 8" grade NWEA MAP Assessment for
ELA score. ~AND--

. 5.2¢- Student successfully passed both semesters of 8™ grade science at a B- or
higher.
-OR--

. 5.2¢.i- Student successfully passed both semesters of 8™ grade science at a B- or
higher.—AND--

. 5.2d Student scores in the top 20% on the 8™ grade NWEA MAP Assessment
Mathematic score. —AND--

. 5.2.e-Student scores in the top 20% on the 8th grade NWEA MAP Assessment
ELA score.
--OR—

. 5.2f- Recommendations from the student’s Math and/or Science teachers for
placement into Honors Biology.
-OR—

. 5.2g- A parent request for placement into Honors Biology and will assist in the
development of possible support program for the student.
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Appendix D
Mathematics Pathway 6-12 Carson City School District

2017-2018
6%-12 grade Mathematics Pathway
Carson City School District
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Appendix E:
Math Placement Letter

Carson Middle School 1140 West King Street  Carson City, NV 89703

Dear Parents, May 2017

It has been a pleasure teaching your child this year in Algebra I. Your child has completed a two semester
course in high school level Algebra 1. During the next few weeks, your student will be placed in a 5* grade
math class for the 2017-18 school year. Carson Middle School recognizes that placement requires a thoughtful
review of your child’s academic neads.

Math teachers take into consideration the following criteria:

Recommended behavior or score Your child's summary

1. Algebra | semester grades (recommended 85% or 1. Billy maintained an overall grade of “88" in
higher) Algebra | this year.

2. MAP Score of 240 or higher 2. Billy earned a MAFP score of 242,

3. Mastery of algebra skills proven by unit test 3. Billy consistently scored between 85 and 95%
SCOres on Unit Exams.

4. Practices study skills to handle the rigor of 4. Billy practices good study skills. His
Honors Geometry homewerk is submitted in a timely manner,

which in turn prepares him for unit exams.
Billy takes useful notes and engages in
classroom activities.

5. Regular classroom attendance 5. Billy attends class regularly and makes up
missed work promptly.

I recommend that your student be placed in Honors Geometry for the 2017-18 school year. If you have any
questions or concerns that you would like to discuss with me, please e-mail me at [test@carson.k12.nv.us.
You may also contact your child’s guidance counselor at 775-283-2800.

OR

I recommend that your child attend the Algebra | Math Camp at CHS this summer to improve/refine/practice
his/her algebra skills in order to be prepared for Honors Geometry. Please contact Sarah Lobsinger at
slobsinger@carson.kl2.nv.us or by phone at 283-1668 to reserve a spot. The math camp will take place at CHS
in room 223 every day from July 31% through August 4* from 8:00am — 11:00am. At the end of the math
camp, CHS teachers will recommend your child to be placed in Honors Geometry, Honors Algebra |, or Regular
Geometry.

If you have any questions or concerns that you would like to discuss with me, please e-mail me at
jtest@carson.k12.nv.us. You may also contact your child’s guidance counselor at 775-283-2800.

OR

I recommend your child take Honors Algebra I next year due to the concerns listed above. If you have any
questions or concerns that you would like to discuss with me, please e-mail me at [test@carson.k12.nv.us.
You may also contact your child’s guidance counselor at 775-283-2800.
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Appendix G:
Governor Sandoval’s ACT graduation requirement letter

O Huseomin Oie Nowon Camsox Stare 555 Easy Wassuncron Avexue, Surmn S100
Canson Crry, Nxvany 89701 Las VeGas, Nevaos 89101
Owerci (775) 683-5670 Oracs: (N02) 456-2500
Fax Nou (775) 68456858 Fax No.; (702) 486-2505

Office of the Gonuernor

GREETINGS FROM THE GOVERNOR

On April 28, 2015, you and your classmates will take the ACT College Admission Test at your school,
which is an important step in your educational career, To be eligible for graduation, all students in
Nevada must take this test in their junior year, and students who miss the first ACT test date must
take the make-up test on May 12, 2015.

This experience provides an opportunity for you to gauge your college readiness, share information
about your post high school interests, and make your scores available to colleges and universities.
Every day you attend class, you are preparing for the ACT test. Test questions in the four content
areas of English, mathematics, reading, and science are directly related to the information you're
studying in high school. The harder you work, the more prepared you will be for this test. Your resulis
will help identify where to focus in order to better prepare for your future educational opportunities.

The ACT does more than determine if you're ready for college, it helps you plan for life after high
school. By answering questions about your interests, courses, and preferences you develop a profile
that can be used to match you with schools that fit your interests and goals. You will have the
opportunity to select up to four schools to receive your ACT scores at no cost. A wide range of higher
education opportunities and majors are available right here in your home state. | encourage you to be
thorough in completing this section as colieges will use this information to inform you about their
academic programs, activities, events, and campus characteristics.

Your successful transition to college or the workforce is important to the future of Nevada, and that of
our nation. You have tremendous potential, and | encourage you to give your best effort on the ACT,
as well as in your remaining high school career,

| wish you the best of luck on the ACT test and in all of your future endeavors,
Sincere regards,

BRIAN SANDOVAL
Governor
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Appendix H:
College and Career Readiness Diploma

S0 you want to know if you qualify for the CCR diploma! Let's find out!
Will you graduate with at least 24 credits AND
a3.25 (weighted or unweighted)

YES
| |

Sorry! But | bet you'll get the Standard Diploma! ( Great! Did you take at least TWO credits of- \
*AP Classes
*Dual-Credit Classes
*CTE Classes
Standard Diplomal fe— | NO l- *World Language Classes
(Exception Is that you can demonstrate proficiency in
another language via a test- talk to your guidance
K counselor if you think you'd qualify) )
ﬁd you have at LEAST the following om | YES I
ONE of these tests u
§ ACT Math: 22 | ¢ | College Rad!l Now you need to qualify for AT LEAST one of
ACT English: 18 Ready the following endorsements. Ready? Let's do this!
SAT Criticel Reading: S00 ﬂid you do at least ONE of the\¢— Career
S e NG following?? Ready

i

e Maintain a 3.0 or higher
in the CTE Pathway
*  Pass the employability

Congrats!
You’'ll get the CCR
Diploma with the

\_

College Read' ;
You won't get the college ready Endofsememvl skills test
endorsement, but let’s check if you ¥ e Pass the end-of-program
Check to see if you
get the career ready one! assessment for that
get Career tool|

\ pathway j

You won't get the career ready Score a 50 or above on the
endorsement, but let’s check if you ‘—'I NO I' ASVAB
get the college ready onel

4 =)

Obtain an Industry
Recognized credential; CPR,
L\ OSHA, A+, CNA, etc.

Get a Silver on an ACT NCRC

\ (career specialized ACT tey

Guidance Note: — Congrats!
Important Note: If you have any questions You'll get the CCR Diploma with
If the answer to both about what qualifies in any the Career Ready Endorsement!
endorsements is NO, then category— please make an Check to see if you get the
you do not quallfy for the appointment with your College Endorsement too!!

CCR Diploma school counselor!




