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CHAPTER ONE: THE PROBLEM

As a current faculty member in a private postsecondary college, I often encounter students who have grave math deficiencies.  This has challenged me to explore the dynamics of the learning process of entry-level college students in remediated mathematics courses.  As an educator, I have observed the math competency of entering freshman drop over the last 5 years.  It is a personal goal to improve the math proficiency skills of students to better prepare them for real world mathematical challenges.
Studies have shown, and educators agree, that mathematics can be a difficult subject for some students to learn, especially those who are ill-prepared (Montgomery & Freed, 2011).  Montgomery and Freed (2011) pointed out that 80% of students entering a particular college are required to take a remediated math course and 50% of them do not complete it successfully.  Various adult learning models indicate that there is no single way to learn.  Mezirow (2003) stated that learning takes place through observation, perception, and an individual’s own responses, all of which form learning models (Bigge
& Shermis, 2004).  For this study, the transformative learning model as applied to adult learners will be used as a context for understanding the learning process of entry-level college students (Mezirow, 2003).  When it comes to education, Skinner and other theorists and educators corroborate that motivation is a significant factor in high academic performance (Bigge & Shermis, 2004).
Problem Background

Education first took shape in the homes and in the fields of the earliest civilizations.  In the beginning, there was no real formal education.  As civilization evolved, writing became necessary in an effort to collect and preserve cultural heritage.
 (
10
)



First-hand experience was not sufficient to teach reading and writing, and so the notions of the school and the teacher developed and progressed.  During this time, learning succeeded primarily through memorization, and student motivation occurred through fear of brutality (Klein, 2003).
In Ancient Greece, two primary educational paths developed that were often determined by class.  In the city-states, the role of education was to prepare children for the adult activities in which they would partake as citizens.  The goal of education in Athens was to produce citizens who were trained in peace and war, well-rounded, and spiritual (Klein, 2003).  When the Roman military conquered Greece in about 146 BC, the culture of Greece permeated Rome, and one educational contribution to Rome from Greece was the concept of book-based learning.  With the fall of the Roman Empire, education began to disappear (Klein, 2003).
Through the middle ages, the medieval church took over the responsibility for education.  The church’s last goal was to prepare men for life beyond the grave by bonding with God during their time on Earth.  The classroom schools housed students from 6 to 16-years-old, as well as adults and became vocational schools for clerks and clergymen.  Children were not recognized as children but as miniature adults, and there was no distinction made between age groups (O’Connor & Robertson, 2010).
Throughout the 1100s and 1200s, the number of universities increased.  The curriculum, which consisted of the seven liberal arts, was grouped into two separate divisions.  “Trivium, the first group, consisted of preparatory grammar, rhetoric, and logic.  Quadrivium, the more advanced division, consisted of arithmetic, geometry,



music, and astronomy” (Fideler, 1996).  The acceptance of women into education afforded girls from noble heritage enrollment in schools (Klein, 2003).
The focus of education in the Renaissance era, roughly the fourteenth through seventeenth centuries, was much like that of the Greeks—to develop intellect, spirit, and physical strength for a complete and well-rounded life style.
By 1636, Harvard was founded and designed to train Latin school graduates for careers in the ministry.  The first textbook, The New England Primer, made its debut in
1690 and served to teach reading and religion (Klein, 2003).  Following the Revolutionary War, the production of new textbooks began to increase.  Noah Webster’s American Spelling Book became a popular schoolbook.  One result was the spelling bee craze, fed by drills and memorization, which lasted well into the early twentieth century (O’Connor & Robertson, 2010).
The 1820s embodied the movement in the United States toward state-supported, religion-free education.  In 1834, Massachusetts established a state board of education with Horace Mann at the helm.  By the end of the nineteenth century, the common school system was well in place.  The next daunting task was the push for tax support of higher education.  The Boston Committee established the first public secondary school in the United States, the English Classical School (Guisepi, 2011).  Unlike some European countries, the United States provided one education for everyone, regardless of economic status (Klein, 2003).  There was yet another issue to tackle, that of women acquiring education.  In 1833, Oberlin College was founded as a coeducational college and enrolled four women in 1834.  In 1861, Vassar was founded as the first official college for
women.  By 1880, immigration was responsible for a significant increase in the U.S.



population.  It became imperative that education be inclusive in order to convey vast and significant knowledge quickly.  The one-room schoolhouse was replaced by a larger building that grouped students together by age and created multiple grade levels (Klein,
2003).

The National Education Association’s Commission on the Reorganization of Secondary Education, in 1915, asked William Heard Kilpatrick to study the problem of teaching mathematics in high schools.  Kilpatrick was a prominent education leader, protégé of John Dewey, professor at Teachers College at Columbia University, and author of the book, Foundations of Method, which at the time was a standard text for teaching education courses across the country (O’Connor & Robertson, 2010). Kilpatrick’s report, The Problem of Mathematics in Secondary Education (1920), concluded that nothing in mathematics should be taught unless its value could be shown;
he further recommended that only a select few students be encouraged to study traditional high school mathematics (O’Connor & Robertson, 2010).
During the 1920s, the Mathematical Association of America (MAA) was a participant in the founding of the National Council of Teachers of Mathematics (NCTM). The reason, in part, was to counter the progressivist agenda––student-centered, discovery learning, education based on utilitarian skills (Klein, 2003).  Thus, “The 1923 report” was published and disseminated, and contradicted most of Kilpatrick’s progressivist theories. However, Kilpatrick and progressivism had greater influence.  The Activity Movement, born in the mid-1930s, argued against separate instruction in math and other subjects, its ideals inspired by the progressivist theory of Kilpatrick (O’Connor & Robertson, 2010). By 1949 the progressivist movement, Life Adjustment, had begun to fizzle out and was



abandoned by the 1950s.  Reports show that from 1933 to 1954, the number of students enrolled in math courses took a sharp decline (O’Connor & Robertson, 2010).  The 1950s began the era of the New Math period, described as the combination of skills, instruction, and understanding.  The positive side of New Math was that it emphasized coherent logical explanations to accompany the mathematical procedures taught in the school curricula, as opposed to just procedure alone (O’Connor & Robertson, 2010).
The University of Illinois Committee on School Mathematics conducted the first major New Math era project in 1951.  In 1955, a commission was established by the College Entrance Exam board to investigate and report the math needs of American youth. These findings gained little attention until the launch of the USSR’s Sputnik, the first space satellite (Klein, 2003).  This called the U.S. government’s attention to the low quality of mathematics instruction in public schools.  Congress responded by passing the
1958 National Defense Act in an effort to increase the number of math majors and promote science-related fields (O’Connor & Robertson, 2010).  That same year, the American Mathematics Society, its goal being to develop a new high school mathematics curriculum, established the School Mathematics Study Group.  By 1959, many groups had developed curricula committees, and individual high school and college instructors began writing their own texts using the guidelines set forth by the finding of the curricula committees (O’Connor & Robertson, 2010).  In 1962, “On the Mathematics Curriculum of the High School,” a letter signed by more than 50 prominent mathematicians,
criticized the New Math and offered general guidelines for improved future curriculum. By the early 1970s, foundations cut funding in support of New Math––there was now a call to get back to basics (Klein, 2003).



The 1970s progressivist movement regained momentum and led the way to the Open Education Movement, a repeat of the progressivist program of 1920.  This movement depended on parents to provide academic support at home, resulting in significant negative effects on families with limited resources.  The concerns for children in poor and minority communities were not resolved.  As a result, the mid-1970s led way, in many states, to the creation of minimum competency tests in basic skills.  During the
1970s, standardized test scores plummeted steadily and bottomed out by the 1980s

(O’Connor & Robertson, 2010).

The Presidential Commission under Jimmy Carter determined that math education was deteriorating, pointing to low enrollment in math and lowered school expectations in higher-level math classes and lower college entrance requirements.  Two prominent outcomes of the commission were the issued reports, “An Agenda for Action” and “A Nation at Risk.” The first of the two established the need for a new direction in mathematics and a wider range of performance measures, which ultimately led to the
1989 National Standards, a list of mathematical benchmarks for bands of grades (i.e., K-

4, 5-8 and 9-12) that was an elaboration of “A Nation at Risk” (Klein, 2003).  “A Nation at Risk” pointed out the significant increase in college level remediated math courses. Leaders of industry complained that a significant number of employees demonstrated a need for remedial training for the military and business professions.  There were math teacher shortages, a need for better quality textbooks (which needed to be upgraded to be more rigorous), and a lack of quality teachers––teachers had more educational training than subject content knowledge (O’Connor & Robertson, 2010).



In response to these reports, the NCTM established the 1986 Commission on Standards for School Math, and as a result, the Curriculum and Evaluation Standards for School Math were developed, revised, and published in 1989.  These standards set general guides for bands of grades (i.e., K-4, 5-8, and 9-12) and lists of topics in need of increased attention.  The NCTM standards were founded on the general theme of progressive education, which incorporates self-paced learning and discovery learning, also referred to as constructivism (Klein, 2003).  In 1989, the nation’s governors held an
Education Summit, attended by then president George H. W. Bush, where the participants committed to making U.S. students leaders of the world in math and science by the year
2000.  Employers had complained about the costs of having to train their employees in

the basic skills.  Compared with foreign students, the United States was far behind, which motivated politicians to make a call for bipartisan support of National Standards. Supported by the National Science Foundation (NSF), the NCTM standards were formed and became the blueprint for mathematics (O’Connor & Robertson, 2010).  In 1991, statewide systemic initiatives were launched that encouraged states to align their
standards to the NCTM standards, promoting uniformity and adherence to NCTM standards.  By 1996, the NSF had established a guideline for what constituted effective standards-based education.  In further support, the NSF created and funded the K-12
Math Curriculum Center to support school districts that were building effective mathematics education programs using materials developed by the NCTM.  Many districts reported huge successes implementing NCTM standards and curricula (O’Connor & Robertson, 2010).



There was parental backlash against the NCTM programs.  The programs appeared to have some shortcomings, such as failing to develop fundamental arithmetic and algebra skills due to the excessive encouragement of calculators.  Additionally, topics pertaining to statistics and data analysis were redundant and overemphasized, math definitions and proofs were often deficient or even absent entirely, and in some cases
there were no books utilized (Klein, 2003).  The state of California adopted the 1985

California Model Curriculum Standards, but parents had become concerned, alarmed, and disgruntled.  A group of parents in Palo Alto, California, formed Honest and Open
Logical Debate (HOLD), which opposed the curriculum standards.  A similar group created by parents, “Mathematically Correct,” was organized to help parents challenge the NCTM agenda and to work with HOLD to establish new California mathematics standards in 1997 (O’Connor & Robertson, 2010).
California, being the most populous state, was closely observed by others as efforts to denounce the California 1997 math standards soon after their release
progressed.  There was, however, significant strong support by university mathematicians and parent groups.  By 2000, the prevailing view was that California’s mathematics program threatened progressivist presence in K-12 mathematics education (O’Connor & Robertson, 2010).
Purpose of the Study

This study will investigate and identify entry-level college students’ solutions and potential impediments to the mastery of content material within remediated mathematics courses.  Many students entering college are being required to take a math course in which the curriculum for the course is basically high school mathematics (Blum, 2007).



The purpose of this study will be to explore and identify factors that can sabotage mathematics learning in an effort to promote higher levels of mathematical acuity and successful course completion.
Research Questions

Research continues to show math to be one of the most challenging subjects to master.  Instructors continue to seek ways to improve the performance skill level of students, particularly high school students who are entering college, and soon thereafter, the real world.  Entry-level college students are considered to be adult learners.
The research questions that will guide this study are:

1.   What are key external factors students perceive as contributing to their successful completion of college level mathematics?
2.   What are key internal factors students perceive as contributing to their successful completion of college level mathematics?
3.   What are key external factors that students perceive as possible deterrents to content material mastery of college level mathematics?
4.   What are key internal factors that students perceive as possible deterrents to content material mastery of college level mathematics?
Limitations and Delimitations

There are potential threats to the research that may have an effect on the data and the results, potential weaknesses in the study.  The first limitations of this study are the researcher’s level of proficiency in math and bias concerning college students’ ability to learn math.  There are also threats to data collection, as the questions may be misinterpreted, misunderstood, or answered inaccurately or dishonestly.



The awareness, knowledge, and skill of the researcher as an interviewer should minimize the threats to data collection.  However, a limitation may be differences in the instructors’ personal delivery styles.  Another potential threat is student and instructor attendance.  One additional limitation could be an instructor’s bias toward traditional teaching methods and student learning.  Another limitation involves the inability to infer causation based on the variables in the study.
The population will consist of students from the Art Institute of California – San

Diego only.  This will be considered a small sample. These students range in age from

18 years and up, and there are a near equal number of males and females.  The age and gender of the sample size would be a delimitation.  There is not a full range of degree offerings at this institution.  There is only one remediated mathematics course offered and there are only three mathematics instructors.  Further research may also warrant differentiation of the student demographic to investigate whether students of one demographic type perform at a higher or lower level than another.
Definition of Terms

Adult Learning Theory

According to Mezirow (2003), adults react and respond to life situations according to their history and past experiences.  The way in which adults interpret these experiences is a key element in learning.  Adults also tend to embrace learning and learn more effectively once they have identified an applicable purpose to the course material. The applicability of the material is determined based on the individual’s history and experience (Mezirow, 2003).



Motivation Theory

Motivation is important to learning.  Studies have shown that when students are interested and experience success and a sense of achievement, they perform better and receive higher grades (Anderman, 2004).  One motivational activity creates much controversy—homework. Homework provides children with time and experience to create confidence and proficiency as a result of practice (Bempechat, 2004).  Allowing students to participate or allowing student input in a planned activity instills a sense of ownership and makes them feel more in control of their learning (Priceless Teaching Strategies, 2008).  Providing rewards can be a powerful motivational tool.  It can be in the form of verbal praise, not letting good work go unnoticed.  Youngsters are geared toward visuals, or being shown what the teacher means.  Teachers should make learning visual (Harris, 1991).  Having an icebreaker at the beginning of a term is great way to ease tensions and remove first day jitters for everyone.
Skinner’s work primarily centered around psychological research on learning processes—he concluded that human behavior is the product of selection (Bigge & Shermis, 2004).  Skinner developed the theory of operant conditioning, the learning process whereby a response is made more probable or more frequent (Bigge & Shermis,
2004).  An operant is a behavior, or a set of acts, that constitutes doing something. Operant responses are often modified or changed based on experience and environment. When a behavior is reinforced, the chances of that behavior being repeated are increased (Bigge & Shermis, 2004).  Skinner also believed that a teacher is the best motivator, as he or she is the person who is in the best position to utilize operant conditioning.



Remediated Mathematics

In these courses, students review the concepts and practice the skills necessary to succeed in a college-level mathematics curriculum (The Art Institute of California San Diego, 2009).  This type of course examines and demonstrates various concepts of mathematics and prepares students for a basic algebra course.  Students learn by solving simple math and reading problems similar to those found in everyday life.  Knowing how to perform the mathematics in this course will assist students in their personal lives as well as make them more valuable employees in the future (Dougan, 2005).
Importance of the Study

The focus of this study will be to seek ways to enhance mastery and understanding of mathematics for successful application in a professional environment. Additionally, this study seeks to find ways to improve the success of entry-level college students and to improve their math literacy.  Elevated success of all college students introduces better-prepared prospects for careers, particularly in those related to the field of mathematics.  History shows that math assists in solving real life problems; these solutions can be recreated and used as class lessons or case studies, thus making math visual, memorable, and relatable.  This process helps students see mathematics as a method of addressing a dilemma or confronting a challenge, rather than simple memorization (Bellamy & Mativo, 2010).
Education leaders across the country are examining ways to strengthen education modules in an effort to help students build a strong, solid foundation and to increase their levels of confidence.  Education experts also seek possible ways to improve the learning and overall understanding for students in mathematics, to elevate mathematical aptitude



globally, and to serve the future of the country better by carefully preparing students for careers in the field of mathematics (Bunt, 2009).  Schools and teachers have attempted to design more student-centered learning, which caters to students’ needs in an effort to improve overall education (American Society for Public Administration, 2007). Educators seem hopeful in their attempts to find solutions for the decline in overall education (Illich, Hagan, & McCallister, 2004).  They exhibit positivism and remain objective (Iowa Community Colleges, 2008).  One such attempt would be to analyze many current education systems, determine best educational practices for the greatest successful outcomes in students’ preparedness, and as a result make improvements in the academic system (Marklein, 2005).  It is imperative for educators to remain in an “analyze and improve” mode, and to conduct frequent analyses of the education system (Illich et al., 2004).  There is a need to find ways to better prepare students for college developmentally as well as academically.



CHAPTER TWO: LITERATURE REVIEW

This chapter will review the research associated with the current performance of students in mathematics.  Math can be a difficult subject to learn, as reports show California students rank near the bottom on the National Assessment of Performance, the nation’s report card (Education Commission on the Future of Higher, 2006).  This report indicates that higher education in the United States has done much and has come a long way, but there is a need for drastic improvement.  Since the beginnings of formal education, several colleges and universities have been created, many individuals have been educated, and Americans believe the education industry is strong, which may be a disguise for what may be complacency.
Reports continue to indicate student performance is increasing, but only minimally (Harrington, 2010).  California’s student test scores are increasing in very
small increments that are not in keeping with increases in the student population.  Student scores increase but still only half of those tested score proficient or advanced.  There is definitely room for improvement.
Improving students’ performance in remediated mathematics seems to be a country-wide need.  A Florida report showed that students are underprepared in math and remediated math programs have been developed and implemented (Rodriguez, 1994).
This report further showed that 40% of students entering colleges for the first time are not academically prepared in mathematics.  The articles pointed out that there is conflicting news in the data.  Test scores from a state-wide exam, the College Level Academic Skills Test (CLAST), indicate that students enrolled in community colleges in Florida are



performing well.  Seventy-two percent of the near 10,000 students enrolled in Florida community colleges score at or above proficiency on this exam.
In El Paso County, Colorado, reports indicate that only half of tenth graders score proficient or above in mathematics (Mcgraw, 2011).  According to the research, scores have remained relatively flat for the last 5 years.  There is a move currently underway
that is being spearheaded by the state to implement new standards that are fewer, clearer, and higher, and that are intended to prepare graduates for higher education or the workplace.  The results continue to indicate a need for improvement (Leal, 2009)
Remediated math has become an “insurmountable barrier” for many students enrolled in colleges nationally, causing many to abandon the notion of higher education altogether (Bryk & Treisman, 2010).  At a few institutions and throughout the nation, students are being required to take remedial mathematics courses and one half of them do not pass; of the half that does pass, they take the course multiple times.  College leaders continue to seek ways to provide their students with mastery techniques to assist them with mathematics (Blum, 2007).
There is need for math reform.  A math tutoring business is a classic example of market success responding to government failure. The author, Fagin, draws contrast and comparison to her own personal account of teaching.  She described teaching students in Russia and those in the United States.  While teaching in Russia, there was a need to develop more advanced curriculum because the students of the same grade level were far more academically advanced (Fagin, 2009).
There is a need for change.  This article discussed a report issued by the National

Research Council and called for a radical overhaul of the way mathematics is being



taught in the United States.  The author pointed out that teacher lecturing has been proven to be the least effective method of math instruction, yet it is the most commonly used method (Byrne, 1989).  Bush created a National Math Advisory Panel to address how the nation’s educators can train children well enough to be prepared to fill positions requiring high levels of mathematics (Paley, 2006).
Many higher level jobs, particularly those in the engineering field, require proficient math skills for consideration.  Thousands of these jobs go unfilled each year in the United States.  Leaders at one community college are hoping to educate students to support the high demand for these positions and skills (US Federal News Service, 2011). There have been many attempts to correct the issue, but again with little improvement.
There are a few specific theories that lend themselves to investigating solutions to improving the math acuity of entry-level college students in remediated mathematics. Various adult learning models reveal that there is no single way to learn.  Mezirow
(2003) stated that learning takes place through observation, perception, and an individual’s own responses, which form a learning model (Bigge & Shermis, 2004).  For this study, the transformative learning theory, as described by Mezirow, will be used as a context for understanding how entry-level college students learn (Taylor, 2000). According to Mezirow, adult learners use past experiences as a frame of reference to begin learning again.  They often interpret new knowledge based on prior experiences. Learning, for the adult learner, means to revise previous understanding (Taylor, 2000).
Motivation is important to learning.  Studies have shown that when students are interested and experience success and a sense of achievement, they perform better and receive higher grades (Anderman, 2004).  There are more distractions to education with



the advancement of technology.  The standard is high in terms of getting students’ attention, which is greatly fostered by motivation (Crone & MacKay, 2007).  Student motivation is one key element to successful academic performance.
Research offers many possible solutions to students’ lack of competency within mathematics. Colleges across the country seem to report the same findings.  About 60% of students who enter community colleges nationally require at least one remedial course in math or English.  Of those placed in remediated mathematics, only about 30% pass and move beyond to college level work.  Many drop out (Redden, 2010).  One institution’s attempt at a solution is to adopt a developmental-math curriculum that directs the
students’ activities to math models they were not able to master rather than going through a comprehensive book of math concepts (Gonzalez, 2010).
In 1994, the Mathematical Association of America started Project NExT (New Experiences in Teaching) in which invitations were extended to over 800 math professors who were interested in experimenting with new ways of teaching math—one of the top ideas was to make math more interactive and engaging for students (Farrell, 2006). Research indicates that institutions are responsible for the education of teachers and they should also accept the responsibility for inadequate training and preparation (Gregorian,
2001).  Researchers seem to agree that there are any number of factors, whether biological, environmental, or educational (Strauss, 2003), that contribute to the lack of content mastery in math.
Learning styles, a heavily studied phenomenon, play a significant role in developing more math astute individuals.  Takaci and Budinski (2011) suggested that math needs to take on a more real word focus, though some researchers worry that this



would compromise the rigor of mathematics.  Educators agree and scientific literature supports that 70% of the population learns more efficiently and effectively in a visual or hands-on manner (Woodward, 2000).  Using teaching styles that incorporate activities that increase students’ participation foster and reinforce learning and understanding.
Many educators have looked to instructors as the starting place for change (Darling-Hammond, 2007).  Teacher effectiveness (Eaton, 2011), training (Owen, 1998), and preparedness are all considered to be factors in improving student performance (Gregorian, 2001).
Some reports indicate that large class size is a major contributing factor to student performance (Wile, 2008).  However, extremely large class sizes in China present data to the contrary. China, with its large population and greater number of school children and thus larger class sizes, is graduating up to four times as many engineers than the United States (Tucker, 2005).  In the Chinese education system, hard work is emphasized and students complete drills repeatedly in an effort to achieve mastery.  Cultural bias may
also have an effect on achieving mastery of math content.

It would seem that these elements together encompass a collection of challenges to be considered collectively rather than independently in conveying math knowledge to students.  Collectively, these elements represent a connection to and an interest in learning and retaining mathematical knowledge.  Several attempts have been made at finding solutions to students’ difficulty in mathematics, with little to no success.  Many look to a single answer to a very complex issue––solutions to content material mastery in remediated mathematics.



CHAPTER THREE: METHODOLOGY

In this chapter, the researcher will discuss the research methods and the data analysis process that will be used for the study.  This will be a three phase, mixed methods study that seeks to identify solutions and potential deterrents to the mastery of math content material.  Phase one will involve collecting historical data, math placement test scores, and high school math exit testing results for the city of San Diego.  Phase two will be a qualitative study involving two sets of focus groups—one with former college level math students and the other with former remediated math students.  The questions will inquire about students’ comfort level in executing math assignments as well as their perceptions and feelings about math and their own performance.  Phase three will incorporate the themes that evolve from the focus groups with students from phase two. Closed-end questions will be developed for use in a web-based survey of mathematics instructors.  These questions will inquire about the instructors’ level of agreement with the students’ self-perceptions of their performance and preparedness and the potential barriers to learning mathematics.
Research Design

There are basically two fundamental types of research methodology, in addition to a combination of the two.  Qualitative inquiry, the first research methodology, involves analysis using commonly occurring descriptive words (Creswell, 2008).  Qualitative research involves exploration of lesser known phenomena, where themes are derived
from the words used in answers to questions posed by the researcher.  Similarities and differences are used to analyze and describe a phenomenon (Creswell, 2009).



Quantitative inquiry, on the other hand, assigns numbers to thoughts or feelings using a scaled range of numbers.  Quantitative research explains whether a relationship exists and to what extent a selection of variables affect that relationship.  Variables are characteristics that can be observed or measured and  are different among the population being studied (Creswell, 2009).
This study will be a mixed methods study.  Mixed methods allow multiple types of data to be collected, analyzed, and cross referenced to produce more inclusive results and a more broad understanding.  The combination of methods also permits for probing using multiple approaches and a more exploratory investigation.
Research Questions

A mixed methods design will be implemented in an effort to answer the following research questions:
1.   What are key external factors students perceive as contributing to their successful completion of college level mathematics?
2.   What are key internal factors students perceive as contributing to their successful completion of college level mathematics?
3.   What are key external factors that students perceive as possible deterrents to content material mastery of college level mathematics?
4.   What are key internal factors that students perceive as possible deterrents to content material mastery of college level mathematics?
Target Population

The participants for this study will be students attending the Art Institute of

California – San Diego (AICASD) who have taken a mathematics class while in



attendance.  Purposeful sampling is the process selecting participants who exhibit the specific characteristics that are being investigated in the study (Leedy & Ormrod, 2005). For the purposes of this study, participants will be students over the age of 18 years, male and female near equally represented, who have taken either one or both of the mathematics courses at AICASD.  The students who have attended or are currently attending AICASD will also have completed a Transitional Math or College Algebra course.
Phase One: Archival Study

Phase one is the evaluation and presentation of historical data, an archival study. Phase one will present the historical data of entering test scores for students at AICASD from the year 2005 through 2011.  These scores will serve as a range of math skills students possess upon enrollment.  Additionally, the scores of high school students on the STAR exam as eleventh graders in years 2005 through 2011 will be collected.  These scores will be grouped and presented to give a range of students’ mathematical acuity at the time they exit high school and enter college.
A placement test for mathematics is given to AICASD students upon acceptance to the institution.  Nearly all students entering AICASD are required to take a mathematics placement test.  These scores will be tabulated, without any identifying information, and presented to provide a baseline of math skill level for an entry-level college student.
The final grades of the students will also be tallied, evaluated, analyzed, and used to determine the success of the class as a whole.  Phase one will also examine the high



school mathematics graduation requirements as set forth by the California State

Department of Education.

Procedures

Phase one will be an analysis of current and archival data.  Data from placement exams will be evaluated and presented to provide a baseline for an average number of students who need remediated mathematics.  The performance of students within the remediated math courses for the last 5 years will also be tabulated, analyzed, and presented to show the success rates of students once enrolled in remediated mathematics.
The students’ scores on the math placement test for years 2005 through 2011 will be graphed and analyzed to show a baseline, average starting point in mathematics for entry-level college students.  Also graphed and analyzed will be the performance of students in the remediated mathematics course to show, on average, student performance once enrolled in remediated mathematics.  This will provide information as to the percentage of students, on average, who receive scores that indicate mastery of the content material.  Student performance in the state of California as well as the county of San Diego on the STAR exam will also be gathered, graphically represented, and
analyzed.  This data will show, on average, how well students perform during high school and upon completion of high school.
Instrumentation

To begin this study, data will be requested from the registrar’s office of AICASD. This data will be void of identifying information, and no names or ID numbers will be included in the data to protect students’ privacy and maintain confidentiality.



The STAR results are available on the California State Department of Education web site.  These data have been compiled and are free of any identifying information.
Phase Two: Focus Groups

Phase two is a qualitative study consisting of two sets of focus groups.

Focus group A will consist of up to five sub-groups of 30 to 35 students each, all of whom are over the age of 18, attending AICASD, and have completed the college level algebra course, MS011.  Students will also be grouped into two categories—those who completed with a grade of A, B, or C, and those who received a grade of D, F, or withdrawal.
Focus group B will consist of up to five sub-groups of 30 to 35 students each, all of whom are over the age of 18, and who have completed the remediated mathematics course, MS090, at AICASD.  Students will also be grouped into two categories—those who completed with a grade of A, B, or C, and those who received a grade of D, F, or withdrawal.
Procedures

Phase two of the study is qualitative.  This study will involve two sets of focus groups, one with students who have completed the remediated mathematics course at AICASD, the other with students who have completed college level math.  Questions will be asked to determine how the students feel about mathematics and how successful they believe they were in mastering the content material in math courses.  Questions will be open-ended to enable participants to express themselves using their own words.
Data collection will include students’ feelings about math, learning math, experience in math classes, and experience with math instructors.  The focus group



meetings will be recorded and transcribed.  A 10-item questionnaire will be used as a guide to direct conversations with participants (See Appendix C).  The transcriptions will be coded by the researcher to establish common themes among the responses.  The
results of the focus groups will be analyzed using context analysis, and Diction 6 software will be used to establish the emotion participants associated with the words chosen to respond to the questions.  The data will be analyzed and presented as a way to reveal potential solutions as well as barriers to learning.  The themes will be used to describe and explain how the subjects feel about math and their self-perceptions of their performance and to determine self-evaluation and comfort level with learning and retaining mathematical concepts.
The researcher hopes to find common themes that illustrate what students liked and did not like within a math learning environment in an effort to be able to produce one that is more conducive to learning and more focused on the students’ needs.  These themes will be used to describe and explain how the subjects feel about math and their performance in math.  The emerging themes from phase two will be used to develop the web-based survey for instructors in phase three.
Instrumentation

Participants will complete a consent form agreeing to participate in the study and allowing them the opportunity to remove themselves from the study at any time without any pressure (See Appendix D).  Students will be solicited form the total population of students currently enrolled in classes at AICASD who have successfully completed the remediated math course, MS090, or the college level math course, MS111 (See Appendix E).  Focus group sessions will be conducted with students in a room behind a closed door.



Any windows will be blocked with shades or curtains to provide privacy and maintain confidentiality.  Interviewees will be assigned a number that will be used to record all data for the student.  No names, addresses, or identifying information will be used. Recorded interviews will be converted to text documents and manually coded by the researcher.  Codes will be used to establish frequent and common themes in the answers to the questions.
Diction version 6 will be used to analyze the data to establish the intensity of emotion of the participants with respect to the questions being asked and their feelings toward and about mathematics.  The emerging themes from phase two will be used to develop the closed-ended questions used in the web-based survey for the instructor participants in phase three.
Phase Three: Web-based Survey

Phase three will involve a web-based survey with math teachers who are members of the National Council of Teachers of Mathematics.  This phase will further explore perceived obstacles to mathematics content mastery.
Criteria for inclusion in the survey include teaching math for at least 3 years, currently teaching math, have taught or are now teaching remediated mathematics, and over the age of 25 years.  Questions will be closed-ended and the answers will use a 5- point Likert scale to demonstrate level of agreement with the questions asked.  This survey will inquire as to the instructors’ perceptions of students, the environment, and their preparedness and performance.  The data will be used to reveal challenges that seem to be barriers to learning math as seen by students and instructors.



Procedures

Participants will be invited through the National Council of Teachers of Mathematics. This survey will inquire about instructors’ perceptions of students’ preparedness and their level of performance, commitment, diligence, and attitudes toward learning mathematics. The closed-end questions will be developed once the themes emerge from phase two. Instructors will answer questions based on a 5-point Likert scale, and the results will be tabulated, evaluated, and analyzed. The Global Research Institute will host the secure website with a SSL certificate. Data will be recorded and an Excel worksheet will produced will be accessed by the researcher only for analyzing.



Instrumentation

The final data collection method will be a web-based survey given to instructors nationally.  The researcher will develop a survey based on the emerging themes in phase two that will be distributed via the Internet.  The data will be analyzed to determine how instructors view potential barriers to student understanding and mastery of mathematical concepts.
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APPENDIX A Permission to Conduct Research



May 10, 2011

Ms. Liz Erickson, President
The Art Institute of California – San Diego
7650 Mission Center Road
San Diego, CA 92108



Dear Ms. Erickson:

I am writing to request permission to conduct quasi-experimental research to produce and analyze the qualitative and quantitative data collection utilizing The Art Institute of California –San Diego students.  As the qualified researcher, I wish to use
four fundamental of mathematics courses to administer a pre-test and a post-test.  I would like to conduct data analysis on the Accuplacer placement test using the data for the last five years.  Additionally, I would like to conduct surveys and open-ended interviews with students to determine how they feel about mathematics and their ability to master mathematics skills.  Letters of consent for their involvement in this study are provided for your review and approval.
Upon your approval, I will contact the two math instructors to request their permission to use their classes and to consult with them for further communication and research.  I would like to conduct the interviews and surveys in a casual, classroom-type setting, and will gladly coordinate the time and schedule according to The Art Institute of California – San Diego.
If you have questions or wish to have further clarification on anything regarding this research, please contact me.  Thank you for your time and consideration.
Sincerely,







Dawn E. Easter
Faculty
The Art Institute of California – San Diego



April 18, 2012

Ms. Liz Erickson, President
The Art Institute of California - San Diego
7650 Mission Center Road
San Diego, CA 92108



Dear Ms. Erickson:

I am writing to remind you of my previous request you approved for permission to conduct a mixed methods research study utilizing The Art Institute of California San Diego students.  The study has changed slightly since its original conception, based on time and other constraints.  As the qualified researcher, I wish to interview students who have successfully completed The Fundamental Mathematics course MS090.  I would like to conduct surveys and open-ended interviews with students to determine how they feel about mathematics and their ability to master mathematics skills.  I would like to conduct data analysis on the Accuplacer placement test using the data for the last five years, using non-identifying data only.  Letters of consent for their involvement in this study are provided for your review and approval
Upon completion of my dissertation proposal I will be happy to provide you a copy.  If you have questions or wish to have further clarification on anything regarding this research, please contact me.  Thank you for your time and consideration.
Sincerely,













Diego

San














APPENDIX B Approval to Conduct Research



May 10, 2011

Mathematics Faculty
The Art Institute of California- San Diego
7650 Mission Center Road
San Diego, CA 92108



To The Mathematics Faculty:

This letter approves the request to conduct a qualitative research project utilizing the campus of The Art Institute of California - San Diego.  The researcher, Dawn Easter, will be allowed to observe and interview students enrolled in the Transitional Mathematics course MS090.  Additionally, it is approved for Dawn to conduct open- ended interviews with the students and instructors to evaluate their behaviors, attitudes and belief patterns regarding their academic success with Mathematics.  Letters of consent for their involvement in this study are provided.

Dawn will schedule a meeting with the instructors to determine the appropriate times for interview and observations.  With written consent from the students, parent and or guardian, Dawn is approved to conduct the interviews in a classroom through coordinated time and schedule availability at The Art Institute of California -San Diego.

If you have questions regarding this research please do not hesitate to contact me.  Thank you for your time and consideration.
Sincerely,





Elizabeth Erickson, President
The Art Institute of California San Diego



June 1	2011

The Registrar’s Office
The Art Institute of California San Diego
7650 Mission Center Road
San Diego, CA 92108



To The Registrar and Registrar staff:

This letter approves the request to conduct a qualitative research project utilizing the campus of The Art Institute of California San Diego.  The researcher, Dawn Easter, will be allowed to collect data relative to student's enrollment in the Transitional Mathematics course MS090, and College Algebra course MS Ill.  Additionally; it is approved for Dawn to conduct open-ended interviews with the students, instructors to evaluate their behaviors, attitudes and belief
patterns regarding their academic success with Mathematics.  Letters of consent for their involvement in this study are provided.

Dawn will schedule meetings with the Registrar and staff to determine the appropriate times for reports, questions and observations.  With written consent from the students, parent and or guardian, Dawn is approved to conduct the interviews in a classroom through coordinated time and schedule availability at The Art Institute of California San Diego.

If you have questions regarding this research please do not hesitate to contact me.  Thank you for your time and consideration.
Sincerely,



Elizabeth Erickson, President
The Art Institute of California San Diego














APPENDIX C Focus Group Questions



COLLEGE MATHEMATICS: IDENTIFYING SOLUTIONS TO CONTENT MATERIAL MASTERY IN REMEDIATED MATHEMATICS COURSES
Thank you very much for agreeing to participate in my study on identifying challenges to learning mathematics.  How are you doing today?  I would like you to take the next hour or so to discuss how you feel about mathematics and your performance in math classes as well as the environment within mathematics class.
1.   Please tell me your name, where you are from, how long attended AICASD, your major and what quarter are you currently in at AICASD.
2.   How many mathematics courses have you taken including high school, and name them,  if you can, discuss what was taught in them?
3.   What was it like being informed that you need to take a mathematics course, what were you thinking when you received that information?
4.   What was the first day of class like, what was the tone set for you on that first day?
5.   What was daily class like, procedures and activities followed during class time?
6.   What were assessments like, how did they make you feel?

7.   What is your self-assessed performance measure for mathematics?

8.   What do remember learning from math classes?

9.   What was your final grade and your perception of the teachers assessment?

10. Highlight in mathematics, instructor, situation, class, class room?

11. How do you feel about math in your life moving forward?














APPENDIX D Informed Consent



Argosy University, Southern California
Informed Consent Form

Please read this consent agreement carefully before agreeing to participate in this study.

Title of Study:  College Mathematics: Identifying solutions to content material mastery in remediated mathematics courses

Purpose of the Study:  This research study is being conducted by Dawn Easter at
Argosy University, Southern California to identify barriers to content material mastery in remediated mathematics courses..

What you will do in this study: You will be interviewed and asked questions that will include details about your concepts of change, leadership, the speed of change, demographics, your own personal views and feelings the obstacles of change and your ability to move around or through them.

Time required:  The interview process is approximately fifty minutes.

Risks:  There are minimal risks for participation in this study.  This research study is designed to identify challenges to learning mathematics.  However, you may feel some emotional discomfort when answering questions about your personal beliefs.

Benefits:
There are no direct benefits to participants.  However, it is hoped that your participation
will help researchers learn more about barriers to learning math.  At the end of the experiment, you will receive a full explanation of the study and the potential impact of the results from the study.

Confidentiality:
All information provided will remain confidential and will only be reported as group data
with no identifying information.  All the information gathered from the study, will be kept in a secure location and only those directly involved with the research will have access to them, this includes any audiotaping used during the interview.  After the research is completed, the information will be destroyed after a period of a year.

Participation and withdrawal:
Your participation in this study is completely voluntary.  You may withdraw from the
study at any time without penalty and this will not affect your current or future relations with Argosy University, Southern California.  You may withdraw by telling the experimenter that you no longer wish to participate and the study will be stopped.

Initial  	 Date 	



Researcher Contact:
If you have any further questions after participating from this study, please contact me at
(619)-990-3056 or deaster@stu.argosy.edu.

Whom to contact about your rights in this experiment:
This study is conducted under the supervision of Dr. Adrienne Anderson from the Argosy
University, San Diego County, Department of Education.  She can be contacted at (937)
470-7203 or adranderson@argosy.edu or you can contact the Chair of Argosy University, Southern California Institutional Review Board at 601 South Lewis Street, Orange, California, 92868 or (714) 620-3625..

Before signing this consent form, please talk to the researcher to clarify anything on this consent form or any concerns you have about participating in this research study

Agreement:
The purpose and nature of this research study has been explained to me by the researcher
and I agree to participate in this study.  I understand that I am free to withdraw at any time without any penalty.  I have also have written my initials and today’s date at the top of each page. After signing this consent form, I will also receive a copy of this consent form for my own records.

Signature:  	 Date:  	

Name (print):  	

Researcher Signature  	 Date: 	

Name of Researcher (print):  	














APPENDIX E Invitation to Participate



College Mathematics: Identifying Solutions To Content Material Mastery In Remediated
Mathematics Courses
Argosy University, Southern California Invitation to Participate Letter

Dear Participant,

You have been invited to participate in a study being conducted by Dawn E.  Easter, at
Argosy University, Southern California to identify challenges to learning mathematics.

Title of Study:  College Mathematics: Identifying barriers to content material mastery in remediated mathematics courses

Purpose of the Study:  This research study is being conducted by Dawn Easter at
Argosy University, Southern California to identify barriers to content material mastery in remediated mathematics courses.

What you will do in this study: You will be interviewed and asked questions that will include details about your concepts of change, leadership, the speed of change, demographics, your own personal views and feelings the obstacles of change and your ability to move around or through them.

Time required:  The interview process is approximately fifty minutes.

Risks:  There are minimal risks for participation in this study.  This research study is designed to identify challenges to learning mathematics.  However, you may feel some emotional discomfort when answering questions about your personal beliefs.

Benefits:
There are no direct benefits to participants.  However, it is hoped that your participation
will help researchers learn more about barriers to learning math.  At the end of the experiment, you will receive a full explanation of the study and the potential impact of the results from the study.

Confidentiality:
All information provided will remain confidential and will only be reported as group data
with no identifying information.  All the information gathered from the study, will be kept in a secure location and only those directly involved with the research will have access to them, this includes any audiotaping used during the interview.  After the research is completed, the information will be destroyed after a period of a year.

Participation and withdrawal:
Your participation in this study is completely voluntary.  You may withdraw from the
study at any time without penalty and this will not affect your current or future relations with Argosy University, Southern California.  You may withdraw by telling the experimenter that you no longer wish to participate and the study will be stopped.



Researcher Contact:
If you have any further questions after participating from this study, please contact me at
(619)-990-3056 or deaster@stu.argosy.edu.

Whom to contact about your rights in this experiment:
This study is conducted under the supervision of Dr. Adrienne Anderson from the Argosy
University, San Diego County, Department of Education.  She can be contacted at (937)
470-7203 or adranderson@argosy.edu or you can contact the Chair of Argosy University, Southern California Institutional Review Board at 601 South Lewis Street, Orange, California, 92868 or (714) 620-3625.

Respectfully,







Dawn E. Easter

Agreement:
The purpose and nature of this research study has been explained to me by the researcher
and I agree to participate in this study.  I understand that I am free to withdraw at any time without any penalty.  I have also have written my initials and today’s date at the top of each page. After signing this consent form, I will also receive a copy of this consent form for my own records.
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