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Abstract 

The purpose of this study is to examine the differences between Title I at-risk students 

who do pass algebra and those who do not.  Many Title I at-risk students fail algebra during the 

first semester in a large, urban comprehensive high school.  In Texas, House Bill 5 requires 

passing the End of Course (EOC) Algebra as the only math course for graduation.  The study 

uses one large, urban comprehensive high school to compare the time spent with after school 

extracurricular activities with the time spent on completing algebra homework.  Since the 

Brown vs. Board of Education decision, many of the students failing both algebra classes and 

algebra interventions are students of color who represent our largest subgroups – African-

American and Hispanic students (Gomez, 2012).  Recently, two authors’ stated that each 

semester that a student fails in ninth grade increases the probability of dropping out by 15%, 

regardless of whether they have high or low test scores (Nomi and Allensworth, 2013).  A 

survey was administer to two large groups: students who passed algebra and those students who 

did not pass and another survey was administered to algebra teachers from a large, urban 

comprehensive high school.   

This survey research is descriptive statistic.  The results determined after school 

extracurricular activities did not have a positive or negative impact on Title I at-risk students 

passing or failing algebra in a large, urban comprehensive high school.   The Chi-square test for 

independence indicated no significant association between number of hours doing homework, 

hours spent with after school athletics and fine arts and whether Title I at-risk students passed 

algebra as a first-semester first time ninth grader in a large, urban comprehensive high school. 
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Chapter I  

Introduction 

In most of America’s public high schools, algebra is one of several core subjects 

needed for high school graduation. Texas high school students who graduate with an 

accredited high school recommended diploma must pass four End of Course (EOC) core 

subjects: Algebra I, English I,  English II, biology, and U.S. history and acquire 24 unit 

credits of coursework.  Texas is unique.  Algebra II is no longer required for graduation 

starting in the 2014-2015 academic school year due to House Bill 5.  House Bill 5 has 

created a new set of challenges to tackle for educators in the 2014-2015 school year.  The 

implications of House Bill 5 are far-reaching because Algebra I takes center stage as an 

important class for all students to pass and, in particular, many Title I at-risk students.   

Without the rigor of taking an Algebra II course, many Title I at-risk minority 

students are not prepared to take advanced math classes in high school and pursue STEM 

(science, technology, engineering, and math) careers in college.  Many can continue to 

drop out of high school and college.   

Title I at-risk students are referred as any students who are on a free and reduced 

lunch program and not on grade level.  Some may refer to these children as “truly 

disadvantaged” in America’s urban centers.  They are largely Black and Latino (Williams, 

A. 2005).  This author gives a broader definition.  “Those students who are generally 

referred to as low-income people of color, who are part neither of the civic nor the political 

life of this nation, but who are regularly the focus of social policy and educational research” 

(Williams, A.  2005).   A research based definition is provided later.    
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Previously in Texas, all students were required to take Algebra I and Algebra II to 

graduate from high school with a recommended diploma. Algebra I is the only required 

math course needed to graduate.  In the past, the recommendation was for a small group of 

students to take algebra in the eighth grade.  These were students who had consistently 

demonstrated high math abilities and labeled as gifted and talented.  However, all other 

students are required to take Algebra I in the ninth grade in large, urban comprehensive 

high schools in Texas.  Many of Title I at-risk students perform poorly when taking Algebra 

I.   From twenty-percent to almost forty percent of all incoming ninth grade students in the 

Houston Independent School District (HISD) fail algebra the first semester.  These students 

who fail are mainly African-American and Hispanic students (Carla S. Stevens, Aug.  

2015). 

This is evident by the high volume of Algebra A (first semester) repeat classes 

offered in the spring semester filled with most African-Americans, Hispanic, and a smaller 

percentage of lower economically disadvantaged White students at High School X – the 

largest comprehensive high school in the Houston Independent School District.  The 

Houston Independent School District is the seventh largest school district in the nation.  

Also, summer school classes of Algebra I and Algebra II at High School X are filled 

predominately with African-American and Hispanic Title I at-risk minority students.    

Summer school is relatively less than twenty instructional days; the repeat and cycle 

of failure continues for many Title I at-risk students. Some have weak algebra skills 

acquired during summer school; others grasp and understand abstract algebraic concepts.  

The next important course after algebra is a geometry course that requires mastery of 

algebraic skills to successfully pass.  Many Title I at-risk students attend the numerous 
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Geometry A (repeat class) in the spring semester.  In the third high school year, or 

sophomore year, many Title I at-risk or minority students limp academically to the next 

sequential math class called Math Models Application (MMA).  These students finally 

stagger to Algebra II to meet the four year math requirement for graduation.  Due to House 

Bill 5, the path to graduation is confusing for Title I at-risk or any student who fails a 

section of algebra in the ninth grade or fails the state’s mandated STAAR (The State 

Assessment of Academic Readiness) test.  Counselors, administrators, and math teachers 

work in a triage to ensure timely and appropriate placement of the next sequential math 

class for many Title I at-risk students.  

The Texas legislature adopted House Bill 5 in 2013 which no longer requires 

Algebra II as a required course for high school graduation. The bill addresses new 

attendance rates and graduation pathways for all secondary school students.  House Bill 5 

created new challenges for all Texas school districts, Title I at-risk students, secondary 

math teachers, counselors, and school administrators.   

House Bill 5 made bold, sweeping curriculum changes.  Many Texas school 

districts are required to make the new changes quickly as implementation unfolded in the 

2014-2015 school year.  Algebra I takes center stage as one of the most important 

components, next to tighter attendance rates, and graduation pathways.  All major 

curriculum changes start in the eighth grade.  With the current topic of not requiring 

Algebra II as an End of Course Requirement for graduation in the state of Texas, many 

school districts scrambled to rearrange and create new course selections and pathways for 

many freshmen high school students in 2014.    
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Algebra II was required as one of the 4 X 4 plan (one different math and science 

course per year in 4 years) as a graduation requirement for a recommended diploma in 

Texas.  Most Texas high school students received a recommended diploma.  About five 

percent of high school students from both ends of the spectrum receive either a 

distinguished honors diploma for high achieving students or a minimum core diploma for 

students with learning difficulties.  In Houston ISD, the school board approved House Bill 

5 plan on April 10, 2014 with the option of allowing students to take Algebra II to earn a 

Distinguished Level of Achievement Diploma.  Algebra II is no longer mandatory in Texas 

high schools.  The role of the high school counselor’s expanded to include the proper 

placement of many students in the correct Endorsement Plan and they strategically 

recommend eligible students to take Algebra II.    

First, middle school counselors fill out a detailed Personal Graduation Plan for each 

eighth grade middle school student leaving for high school.  The high school counselor 

must meet with every incoming ninth grade students to make sure the Personal Graduation 

Plan is the same form from their middle school.  Additionally, this form needs to be filled 

out for each new student to the district or to any Texas high school since House Bill 5 

applies to all Texas schools.  This form requires a parent’s signature and a one-on-one 

meeting with each student.  Some large comprehensive high schools have more than nine 

hundred incoming freshmen or ninth grade students.  (see Appendix A)   

All ninth grade students in Houston ISD enter under the new 26-credit Foundation 

High School Program with one of four pathways to graduation called an endorsement plan.  

These four endorsement plans consist of: Business and Industry, Arts & Humanities, Public 

Services, Multidisciplinary Studies, and STEM (Science, Technology, Engineering, and 
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Mathematics).  If any high school student decides to take Algebra II, with approval from 

the counselor and parent, the student can earn a Distinguish Level of Achievement Diploma 

and become eligible for automatic admission into state universities if the student graduates 

in the top 10% of their class (Houston ISD.org/PlanYourPath, 2014).  As previously stated, 

all incoming ninth grade students in all Texas high schools must pass the five required End 

of Course (EOC) exams to graduate: 

 

Figure 1.  End of Course Exams for Graduation in Houston ISD. 

Public debate is strenuous due to this new algebra requirement stated in House Bill 

5.  Implications for this change affect many high schools and colleges.  Many high school 

math educators believe that not requiring Algebra II as a mandatory course for all high 

schools students only leads to more remedial math classes in college.  Remedial courses in 

college do not carry any credit and the costs are equal to a credited course in college.  The 

ascending astronomical cost of higher education is not good for many Title I at-risk nor for 

low to middle income families.  Several large, urban cities are tackling this high cost of 

college by creating six year high schools and simultaneously educating Title I at-risk 

students with a solid science, math and technology curriculum (Foroohar, 2014).    

Rana Foroohar emphasizes, “There is a $1 trillion student-debt bubble being faced 

by kids entering what’s still the toughest labor market in a generation” (2014. p. 26).  The 

author describes a new six-year high school program piloted in Chicago, Washington, and 

New York called P-Tech Schools where minority students earn a diploma and an associate 

Algebra I English I English II Biology U.S. History
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degree while focusing on science, math, and technology career pathways.  Being poorly 

prepared academically coupled with high college tuition costs, a college education is more 

elusive for economically disadvantaged Title I at-risk students than ever before.  The 

likelihood of more Title I at-risk students pursuing the critical STEM (Science, 

Technology, Engineering, and Math) fields or other college fields  becomes more daunting 

and unattainable unless the algebra problem is solved in our secondary schools. 

 Furthermore, the state of Texas has decided to move down Algebraic II concepts 

into the algebra curriculum in ninth grade.   Algebra concepts are in all eighth grade new 

curriculum standards starting in the 2014-2015 school year.  All algebra math teachers that 

teach in a large, urban comprehensive middle or high school with a large population of 

Title I at-risk or minority students need to be adept and better prepared to effectively teach 

algebra.  It is not surprising, year after year, in large, urban comprehensive secondary 

schools, there is a high turnover of math teachers who teach algebra and other regular non-

advance math classes.  Recently, letters to the New York Times Sunday Review cited three 

reasons why there is a national shortage of teachers.  The author states, “Educators cite low 

pay, lack of respect and support, and high stakes tests as causes (“The Teacher Shortage,” 

2015).  A teacher responding to this article stated eloquently, “I am unable to see individual 

children as data points as required by the corporate movement (“The Teacher Shortage,” 

2015).  

In 2013, High School X, lost eleven out of twenty-five math teachers.  Most of 

these teachers taught regular math courses including Algebra I and II.  Three of the eleven 

retired due to over-crowded classrooms and struggled with acceptance of the new teacher 

evaluation system that links student performance to a teacher’s annual evaluation.  These 
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three teachers are called the “Irreplaceable.” In a study of 90,000 teachers in four urban 

school districts, “Irreplaceable” are teachers who are so successful that they are nearly 

impossible to replace; in fact, when one leaves, it can take eleven hires to find just one 

teacher of comparable quality (Education Digest, 2013).  This article points out, “These 

are the teachers urban school districts desperately need to keep (Education Digest, 2013). 

These teachers are not only “Irreplaceable” in low-performing schools but, in all schools 

that have a large number of Title I at-risk students.   

 High School X in 2014 needed to hire eight new teachers in the math department.    

These teachers taught regular math classes.  One first year teacher resigned before the end 

of the semester.  This situation left one hundred and fifty Title I at-risk students struggling 

to develop important algebraic math skills.  The last minute replacement teacher who had 

little experience needed more than a miracle to help all these students catch up and pass 

algebra in the final months of the school year.  Another teacher taught regular geometry 

with mostly Title I at-risk students.  She decided to stay home and raise her teenage 

children.  Oddly, the previous year, she had made huge sacrifices to become a certified 

math teacher while raising young teenagers.  Sadly, in less than one full school year, she 

became one of many math teachers desperately needed in a critical teacher shortage area.    

Math teachers who remain in secondary education for many years teach PreAP, 

Advance Placement, or college prep math classes.  Based on the researcher’s twenty-four 

years in education, he observed unequivocally that the least experienced teachers teach 

algebra with many Title I at risk students in the ninth grade in many large, urban, diverse, 

or high minority high schools.  Neils Henry Abel, Norway’s greatest mathematician of the 

19th century scribbled these relevant words in a notebook, “It appears to me that if one 
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wants to make progress in mathematics, one should study the masters” (Fauvel & Van 

Maanen, 2002).  The issue of poorly prepared or inexperienced secondary math teachers 

teaching the most difficult and challenging students compounds the algebra problem for 

many Title I at-risk students. 

Many large, urban comprehensive secondary high schools’ accountability rating 

hinge largely on low math and science scores.  Until recently in Texas with the STAAR 

standardized test, ELL (English Language Learners) low English scores is now a major 

concern.  Unlike the sequential alignment of English (I-V) classes, Algebra I and Algebra 

II do not follow a sequence course pattern.   Algebra math teachers who teach first time–

ninth grade students or “pure” freshmen feel added pressure to teach a more compact 

curriculum cramped with more difficult Algebra II abstract concepts.  Algebra II is usually 

taught in the eleventh grade for non-college prep track students. 

A school’s rating in Texas or report card is based on any ethnic group’s lowest 

passing rate in one or more core subject in the state’s standardized test and does not factor 

in the high performance of strong academic students in AP classes or AP exams.  A 

percentage of students who performed at the commended level are reported. The main 

determining factor for accountability ratings is on the many Title I at-risk students who did 

not meet minimum standards.  In high minority schools or large, urban diverse high schools 

with a high number of Title I at-risk students, their performance on standardized testing is 

crucial for survival in education.  In many urban school districts, administrators desperately 

search for the magic formula or proven strategy to avoid severe penalties; such as loss of 

job, removal, or school closure as a result of low performance on a standardized test for 

many students of color or Title I at-risk students (Jackson, 2011). 
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In many large, urban cities like New York, Washington, Chicago, Los Angeles, 

Houston, and Dallas, a new teacher evaluation system is implemented to align students’ 

academic performance in math, science, English, and social studies to a teacher’s rating 

score on job performance.  In Texas, ninth grade algebra math teachers in largely, urban 

comprehensive high schools are pitted against the four walls of higher accountability 

standards, rigorous curriculum, crowded classrooms, and increasing number of low-

performing diverse, ethnic students.    

Large numbers of critically needed math teachers are leaving the profession year 

after year.  Sadly, in large comprehensive high schools with a large concentration of 

minority or Title I at-risk students, not only are teachers leaving, school administrators and 

principals are leaving or strongly encouraged to resign.  This high turnover of staff does 

not create a stable learning environment for many Title I at-risk students.  In Houston ISD, 

the Human Resource Recruiter, Luis Najara shared that, “HISD has thirty-two math 

openings in secondary; this is not peak hiring season” (Najara, personal communication, 

2014).  Amazingly, this secondary problem has existed for decades.  This critical problem 

of poorly preparing our students and teachers in education finally came to the forefront of 

America’s public discourse in 1983.    

The National Commission on Excellence in Education published its famous report: 

A Nation at Risk: The Imperative for Education Reform.  Under the guise of proving to the 

world that American students can be better educated than the rest of the world, new 

education reform initiatives took center stage in the field of education.  Education reform 

initiatives are the norm in America’s large, urban diverse school districts and cities.   There 

has been limited success with all the new education reform initiative since 1983.    
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Traditional high schools haven’t necessary led to a better path; while 70% of high school 

graduates today go on to higher education, only 30% of young Americans make it through 

four-year college, and only 10% graduate from a two-year institution, despite 20 years of 

educational reform (Foroohar, 2014).   

Many of these educational reforms have included an explosion of charter schools, 

a push for Common Core standards, closer ties with the business community, more 

parental involvement programs, small learning communities (career academies in high 

schools), and new teacher evaluation systems.  Some authors claim educational reforms 

are a complete failure.  One author declares, “The many unsuccessful and hugely 

expensive attempts at school reform in our past, historians Tyack and Cuban observed the 

same mistakes being repeated over and over again: top-down remedies, grandiose claims 

about the latest technology, disdain for teachers (Rose, Mike, 2015). 

 Most school reform efforts have not been successful, except for a few charter 

schools like KIPP, YES Prep, Harmony, Early Colleges, and specialty magnet schools.  

Some of these schools have very rigid selection criteria, easy exit criteria, and limited 

enrollment.  Most of these smaller schools have a lottery system for entry like KIPP and 

YES Prep.  These charter schools are non-comprehensive (meaning small athletic and 

fine arts programs) and average between two hundred to four hundred students per 

campus.  Unlike the large comprehensive urban or suburban high schools, that have 

between two and four thousand students, these schools carried the heavy load of 

accountability for the state.   

Some critics argue whether these Title I at-risk students would have gone to college 

even without the existence of these successful charter schools.  Conversely, others argue 
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these small specialty schools create a brown and black “brain drain” pipeline out of the 

neighborhood schools.  Consequently, pulling the best and brightest young budding 

academic minds to non-neighborhood schools leaves many Title I at-risk students without 

a consistent pool of strong, motivating, and positive academic peer role models. This 

neighborhood cultural group is weakened. In sum, a cultural group strongly affects 

behavior patterns (Jackson, 2011).  Reciprocally, some that leave, typically lose a strong 

connection to their community, elementary school friends, and may shun those left behind. 

Later, they will be unfairly accused of losing cultural ties.  In one study of successful 

African-American mathematic students, the teasing from other students ranged from good 

natured teasing and being called “nerd” to accusations of trying to act “white” (Burton, 

2003).  For those students left behind or remain stuck in high minority low-performing 

schools, the compelling questions are: who is teaching algebra?  Who is leading 

administratively and encouraging these Title I at-risk students to perform at high levels on 

a consistent basis?  Who are the campus leaders and “unsung heroes” who are not replaced 

after one year? 

A Nation at Risk report also stated, “The shortage of mathematics and science 

teachers was particularly severe with shortages in 43 of the 45 states surveyed in 1981 and 

half of the new mathematics teachers were unqualified” (Center for the Study of 

Mathematics Curriculum, 2005).  In 2002, Carolyn Nelson, pointed out critically, “The 

casual observer notices the teaching vacancies most often posted in newspapers are in high 

need, low-performing schools, nearly a third of teachers leave the profession during the 

first three years, and almost fifty percent leave after five years” (Nelson, p.2).  This author 

further adds that a similar situation would surely cause a panic in our nation if fifty percent 
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of doctors were leaving the medical profession within five years while trying to find a cure 

for heart disease or cancer in public state hospitals.  Many new and veteran algebra math 

teachers and educators, year after year, try hard to solve the mystery or educational 

malfeasance as to why some Title I at-risk students understand and master algebraic 

concepts and many others do not.    

The Reorganization of Mathematics in Secondary Education (1923) published one 

of the first historical documents on education reform relating to secondary math teachers.  

The report mentioned the training of teachers as a serious discourse of discussion.  

Committee members emphasized that the math teacher’s qualifications, training, 

personality, skills, and enthusiasm fundamentally contributed to the problem of 

secondary mathematics.    

The report further suggested that the United States was far behind Europe with 

scientific and professional training for its secondary school teachers.  Moreover, this report 

recommended that the field of teaching must attract men and women of the highest ability 

into the profession, give those higher salaries, smaller classrooms, and more time for 

continued study and professional advancement (Bidwell & Clason, 1970). These 

contemporary educational issues are prominently relevant today in many urban educational 

policies and initiatives.        

 In 2014, Leila Meyer, from British Columbia, writes, “The severe shortage of 

qualified math and science teachers in the United States is undoubtedly contributing to our 

nation’s growing STEM (science, technology, engineering, and math) education crisis” 

(Meyer, 2014).  In the University of Houston “teachHouston” program, Tom Le, Clinical 

Associate Professor, shared, “We cannot keep our highly trained math teachers in 
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education.  We are losing them quickly” (personal communication, 2014). With the high 

failure rate of many Title I at-risk students who take the first advanced math class – algebra 

in the ninth grade, the critical shortage of math teachers, the low retention rate of certified 

math and science teachers in education, and the abysmal rate of Title I at-risk students 

finishing college, we can unequivocally state that many urban cities are grappling with this 

phenomenon.   This problem is not new.  This complex problem was noted in America’s 

public education arena since the turn of the 20th century.    

Statement of the Problem 

This study focused on secondary high school algebra math students in ninth grade 

during the first semester in one large, urban comprehensive school.  The main goal is to 

examine Title I at-risk students who pass algebra in the first semester and attempt to 

determine what distinguishes them from their Title I at-risk peers who do pass algebra in 

the ninth grade in their first semester.  This study examines whether or not Title I at-risk 

who fail are spending too much time on extracurricular activities when they should be 

effectively completing their algebra homework and passing algebra.  In a large, urban 

comprehensive high school, extracurricular activities compete aggressively with 

homework time and after school tutorials for many Title I at-risk students.  It is important 

to find patterns or trends to better understand this phenomenon and illuminate the problem 

as it is.   

Once we gather data using surveys and analyze the results using descriptive 

statistics, recommendations and implications for future studies are mentioned.  We hope to 

improve or increase the passing rate for Title I at-risk students with algebra.  This can 

potentially increase the success rate of Title I at-risk students passing algebra in the first 
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semester to receive whole course credit if we can decrease the high number of repeat 

classes needed for those students who fail algebra after the first semester.  

 Since most students are required to take algebra in the ninth grade in the state of 

Texas, both as a required math course and EOC subject needed for graduation, many Title 

I at-risk students in large, urban comprehensive high schools do not perform well on both 

testing criterias.  In contrast, many Title I at-risk or minority students who attend effective 

smaller specialty schools or successful charter schools with selective criteria for 

admissions, limited spots in a lottery system, and easy exit criteria, generally perform better 

due to five strong correlates.  These smaller successful charter schools have five common 

correlates – increased time, better human capital (“effective” teachers and principals), more 

student level differentiation (smaller student/ teacher ratio), frequent use of data, and a 

culture of high expectations (Fryer Jr., 2013).  The achievement gap is narrower in these 

smaller successful charter schools.   

In contrast to large, urban secondary high schools, the achievement gap is wider.   

This achievement gap is obvious with the high volume of Algebra I repeat classes offered 

in the spring semester filled mostly with African-American and Hispanic students and 

summer school classes of Algebra I and II filled with mostly African-American and 

Hispanic Title I at-risk students.  Following algebra is geometry in the math course 

sequence, several classes of geometry (repeat class in the fall) are filled with Title I at-risk 

African-American and Hispanic students with weak algebra skills.  Consequently, the low 

performance of Title I at-risk students on the state’s standardized test is evident.  Recently, 

clear evidence exists for the state of Texas standardized Algebra I STAAR (State Test on 

Assessment and Achievement Readiness) testing indicates African-American and mostly 



15 

 

 

Hispanics ELL (English Language Learners) students scored the lowest in Algebra in the 

seventh largest urban school district in the nation – Houston ISD.  Similar statewide results 

were evident with the previous standardized test TAKS (Texas Assessment of Knowledge 

and Skills).   (TEA - Texas Education Agency, 2013). (see Figure 2) 

Algebra 1 State and Houston ISD Performance for 2012-2013 

 

Figure 2.  Algebra I scores for Houston Independent School District 2012-2013.  

   

 

The Algebra I academic passing results among the different ethnic groups in the 

Houston Independent School District out of the total 14,682 students in ninth grade.  The 

students are first time standardized STAAR test takers.  At bottom of graph, the 
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percentages of the different ethnic groups within the Houston Independent School District 

for the 2012-2013 school year is listed.   

Student achievement and school ratings are critical for campuses and principals 

with a high number of low-performing Title I at-risk students.  In 2011, the state of Texas 

categorized schools as ‘exemplary” “recognized” “acceptable” and “unacceptable” based 

primarily on test scores.   Accountability ratings are so easily brandished across campuses 

to inform voters and home buyers how well the school performed.  These schools must 

inform parents (Smith, 2011). The interesting thing is that low-performing or 

“unacceptable” campuses do not brandish these ratings on their campuses.  The low 

performance of Title I at-risk students on standardized testing becomes a matter of survival 

for principals, teachers, and the whole campus.    

Therefore, low test scores, from mainly Title I at-risk students, contribute directly 

to the high turnover of principals in many large, urban school districts.  In Houston ISD, 

with the Apollo (infusing effective charter school strategies or correlates into twenty low-

performing schools in 2010 -2011) experiment, nineteen out of twenty principals were 

removed before the experiment began for chronically low student performance on 

standardized tests (Fryer Jr., 2013). In one study of over 519 new principals, it was 

discovered that about 20 percent of new principals were likely to leave within one or two 

years if test scores dipped.   In the same school, tests scores continue to decline the 

following year with a new principal (Samuels, 2012).  In this same report, Robert A.  

Flanery, director of the National Association of Secondary School Principals, said he was 

not surprised by the correlation between high principal turnovers with low student test 

scores.  The constant “churning of new principals” contributes to the downward academic 
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slide year after year, until a principal can make progress.  Mr.  Flanary further suggests this 

usually takes a minimum of at least three years before a principal can make substantial and 

sustainable academic progress.  In the meantime, we can deduce that many Title I at-risk 

students fall further behind academically and develop weak math and reading skills due to 

the constant instability on a school campus.        

While many Title I at-risk students do pass the minimum standards for algebra at 

or above fifty percent on the state’s standardized test, many do not pass the whole year 

course credit.  Many of these Title I at-risk students attend summer school for a credit 

recovery program that lasts twenty or less instructional days.  As the new algebra course 

curriculum in the ninth grade is compacted with Algebra II concepts and skills, Title I at-

risk students find passing Algebra I more difficult.  Many Title I at-risk students find it 

more treacherous to navigate a successful path to graduation with strong math skills.   

It is critical to find new solutions to help Title I at-risk students pass algebra in the 

first semester in the ninth grade. The recent data from Houston ISD on algebra retesters is 

confounding when 73% of Algebra retesters did not pass. (see Figure 3) 

 

Figure 3.  The Houston ISD STAAR End of Course results for Algebra retesters.   

 

46% Hispanics

28% African-
Americans

3% Whites 

HISD DECEMBER 2014 ALGEBRA EOC FAILING RETESTERS 
DEMOGRAPHICS

STAAR EOC  # Taken # Failed

Algebra I Totals  3,145 2,311

Hispanic\Latino 1447

African American 894

Whites 110

 # failed 2,311 
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This study focused primarily on examining the phenomenon of many Title I at-risk 

students – predominately African-Americans and Hispanics who fail algebra the first 

semester in a large, urban comprehensive high school.  Two groups of Title I at-risk 

students’ responses to a survey are examined to gain a better understanding.  One group of 

students who did not pass algebra the first semester are asked the same questions as those 

students who did pass algebra the first semester in a high school.  Algebra teachers who 

play a critical role in educating all students are participants in the study.  The algebra 

teacher’s perspective is important to better understand this problem. They are in the 

classroom with these students every day.  Due to recent budget cuts and hiring freezes, 

classrooms in many urban secondary schools are overcrowded.  

Most educators are aware of the achievement gap between Whites/ Asians and 

African- Americans/ Hispanics.  This problem has existed and persisted for many decades.  

The US gross domestic product (GDP) could have been up to $525 billion higher than it 

was in 2008 had the achievement gap been closed in 1998 (Abel, 2013).  Educating all 

Title I at-risk students with strong algebraic skills makes economic sense.  More striking 

is that the achievement gap indicators can be identified and traced from birth to high school. 

In a recent study by the Casey Foundation identified key factors as important 

indexes for greater opportunities in America.  These factors such as normal birth rates, 

fourth and eighth grade math and reading proficiency scores, graduating on time, college 

completion rates were identified for different ethnic groups in America.  This study found, 

African-American, American Indian, and Latino children face some of the biggest 

obstacles to opportunity in America (Casey, 2014).  Asians and Pacific Islanders, followed 

by Whites have the highest index for greater opportunities.  The children of color and the 
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children of immigrants have historically suffered the most from a good quality education 

in America. 

Early in the twentieth century, studies demonstrated that a large number of minority 

students in city schools were denied promotion (the “retarded” pupils) were lumped in the 

lower grades and held back and considered “over aged” (Tyach & Tobin, 1994).  Some  

educators can argue little has changed.  Presently, the math achievement gap for (ELL) 

English Language Learners has widened in the eighth largest school district in the nation 

– Houston ISD for the past three years.  See Figure 4. 

 

Figure 4.  A change over time report from 2012-2015 for (ELL) students. 

  

Opportunities for Title I at-risk students are greater if they follow a college prep 

track in any large, urban or suburban high school.  He or she must successfully pass the 

beginning of all advanced math courses – Algebra I in high school.  If any Title I at-risk 

student does not pass Algebra I or decides to take the non-college prep route, his chances 

of learning an abundance of advanced math classes for college readiness or a career 
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pathway is severely limited. (see Figure 5).   Unlike the sequence of courses required for 

graduation credits for English in Houston ISD, a student can meet the requirements for a 

Recommended or Distinguished Achievement Diploma with this sequence of courses: 

English I, II, III, and IV and English II for Speakers of Other Languages may be substituted 

English I and II.  This applies only for students with limited English proficiency who are 

at the beginning or intermediate levels of English language proficiency (Houston ISD, 

2012). 

The missed opportunities and obstacles become more poignant and evident as some 

Title I at-risk students move up the math curriculum sequence of courses in a large, urban 

comprehensive high school.  If any Title I at-risk student is successful with middle school 

algebra, he can have an explosion of more advance math opportunities.  He can have 

thirteen options to take college or career builder’s math courses.   If he/ she is successful 

with ninth grade algebra, they will have five advance math courses as an option.  (see 

Figure 5)   

  



21 

 

 

 

Figure 5. 4 X 4 Mathematics Plan and Graduation Requirements for Houston ISD.  

 

For educators, algebra is called the gateway, the gatekeeper, the terminal class.  

With the new Texas state law requiring algebra the End of Course (EOC) math class for 

graduation, algebra becomes the gateway class or the terminal class.  Algebra is a gateway 

for those who pass and take more advanced math classes for college/career readiness.  

Algebra is a terminal class to those students who failed it once or repeatedly and get 

frustrated and drop out of high school.  This is substantiated by recent research by (Nomi 

and Allensworth, 2013), the authors state, “Increase in failure rates is a large concern in 

urban districts because course failure is the leading indicator of eventual dropout – each 

semester that a student fails in ninth grade increases the probability of dropping out by 15% 

regardless of whether they have high or low test scores.” Once a student drops out of 

 Beyond 2011, students need four credits to graduate. 

 High school courses completed in middle school may count for high school credit. 

 MMA must be taken before Algebra II for a Recommended Diploma, but not for a 

Distinguished Diploma. 

 DC, IS, AP, and AQR must be taken after Algebra II. 
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school, the student is not given a second opportunity to start the ninth grade again. This 

“drop-out” label is a lifelong social and emotional stigma.  The high school is a one shot 

experience.   

At High School X, the math department chairperson, created a diagram to help 

counselors navigate for proper placement of students in the appropriate math class.  If a 

Title I at-risk student is misplaced in the wrong section the following semester, it usually 

takes a few days or weeks for it to be resolved by the counselor.  Typically, many Title I 

at-risk or minority students have low parental involvement in secondary schools.  Some 

parents are overly polite with passive advocacy to challenge high school officials as to why 

their child has not been properly scheduled in the right math class after two weeks.  Unlike 

athletes, fine arts students, or high achieving honor students who have “a team of  

advocates” (coaches, teachers, affluent parents, and program coordinators) who demand 

quick and proper placement of their children on a team, band, honors class or dance rosters 

before the school year starts.  Consequently, the challenge for urban school administrators 

is to ensure Title I at-risk students are given priority with proper placement in the right 

math class on the first day of school in a large, urban comprehensive high school.  With 

the intense demands of starting a school during the first week, this priority is often easily 

and unintentionally overlooked by any campus principal. 

With the increased focused on accountability, drop out percentages are important 

for all large, urban high schools.  In a study of high school drop outs from 1972-2009, an 

overview of data revealed that three million Americans between the ages of fifteen and 

twenty-six were dropouts.  These three million varied by race and ethnicity: Hispanics had 

the highest (17.6 percent), African-Americans (9.3 percent), Whites (5.2 percent), and 
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Asian American and Pacific Islanders (3.4 percent) (Viadero, 2011). We can conclude 

many at-risk students who drop out of school are mostly African-Americans, Hispanics, 

and poor Whites.   We need to solve the algebra problem in order to turn the tide.    

Need for this study 

Why is this study important?  Since 1911, The International Commission on the 

Teaching of Mathematics (United State Bureau of Education, 1911) published a report on 

Failures in Secondary Mathematics.   The report suggested in spite of improvements and 

increased efforts in mathematics, when results are so poorly realized; we must all look for 

underlying causes and conditions beyond the control of the average teacher or even the 

average school (Bidwell & Clason, 1970).  The high math failure rates echoed in 1911 is 

alarming because the same issues and concerns exist today.  We have not successfully 

solved the algebra phenomenon for many Title I at-risk students in large, urban 

comprehensive secondary schools.  The competing demands of extracurricular activities 

affect the time demands critically needed for completing algebra homework in a large 

comprehensive high school.  This is a specific condition outside the classroom.   

More recently, the Organization for Economic Co-operation and Development 

(OECD) commissioned a study — called PISA, or Programme for International Student 

Assessment — to measure the effectiveness of educational systems around the world.  In 

2012, America didn't even make it into the top half of the participating countries.  American 

school children test below average in complex math skills like algebra, trigonometry and 

word problems.  For comparison, only two percent of U.S. teens are considered top math 

performers by PISA, whereas 31 percent of Chinese students achieve the honor (McCoy.  

Aug. 24, 2014).  American students are way behind other international students in spite of 

http://www.ncee.org/programs-affiliates/center-on-international-education-benchmarking/top-performing-countries/
http://www.oecd.org/unitedstates/PISA-2012-results-US.pdf
http://www.washingtonpost.com/local/education/us-students-lag-around-average-on-international-science-math-and-reading-test/2013/12/02/2e510f26-5b92-11e3-a49b-90a0e156254b_story.html
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our wealth and resources.  Title I at-risk students competing with international students do 

not factor in the equation.  One can argue that advanced math and algebra are the most 

important subjects of all high school courses.    

America has spoken.  In a recent national Gallop poll, Americans agreed that math 

is the most valued subject in school followed by English, science, and social studies (Jones, 

2014).  Since the Brown vs. Board of Education monumental decision in 1955, the 

challenge to succeed with high math and science classes offers greater academic 

opportunities for all students.  After fifty-seven years, in 2012, many of the students failing 

both algebra classes and algebra interventions are students of color who represent our 

largest subgroups – African-American and Hispanic students (Gomez, 2012).  

The purpose and results of this study have important implications for all large, 

urban comprehensive high school graduation rates, completion rates, and college and 

career readiness in major urban school districts and cities in America.   In terms of careers, 

jobs, and economic development opportunities, the lack of many Title I at-risk students 

taking advanced math and science courses has far reaching ramifications for our nation as 

we become more diverse, global, and technologically advanced. The economic and social 

costs are astronomical.    

Additionally, the need of this study is more direct and of vital importance to 

universities and colleges because some Title I at-risk students who struggle academically 

to reach graduation in high school usually take remedial math classes in colleges and 

universities.   If we can decrease the failure rate of Title I at-risk students failing algebra in 

the first semester in the ninth grade, the potential to reduce the number of non-credited 

remedial classes, take advance math classes, and lower college costs for Title I at-risk 
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students are greater.  Clearly, large groups of Title I at-risk or minority students cannot be 

left behind in our major urban cities.  We need to examine one large, urban diverse 

comprehensive high school with the goal of finding patterns that may illuminate this 

phenomenon.  

Additionally, we need to consider social and economic implications for this study.  

Not only is this an economic or social obligation; it is a moral obligation to look for a new 

solution.  The success rate of many Hispanic Title I at-risk students in colleges is abysmal.  

Compounding this problem within the last decade is the Texas tuition policy that 

deregulated college prices in 2003.   Two Vanderbilt University scholars, Stella Flores and 

Justin Shephard, examined the direct consequences of this Texas tuition policy. “They 

discovered with disturbing clarity that this Texas tuition policy suppressed enrollment in 

higher education for Hispanics; this should give pause to other policy makers in other 

states” (Rivard, 2014).  This study did not find a negative effect on African-American 

students.  Essentially, this policy is reflecting the pricing out of Hispanics in Texas research 

universities.  Other countries deal with similar challenges. 

In Canada, university professors are faced with a similar situation.  Many university 

professors in Canada have the same message that first year students arrive thoroughly 

unprepared with higher level math and some professors are forced to (re-teach) high school 

basic math (Urback, 2013).  In the editorial section of the Houston Chronicle, Eric Kayne 

writes poignantly, “The college report card revealed.  Texas needs improvement.  Texans 

who started eighth grade in 2001, less than one-fifth went on to earn a higher education 

credential within six years of high school graduation.  Rates were lower among African-

American and Hispanic students and the economically disadvantaged” (Houston 
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Chronicle, 2014).  Unless we find a new solution or educational strategy, we can 

deliberately continue to fail many Title I at-risk students with acquiring the algebraic skills 

needed for future educational success.   

Consequently, these students are not adequately prepared for colleges, careers, or 

jobs.   The offering of more math classes to all high school students may lead to a different 

outcome.  However, a strong curricular preparation strategy needs to start earlier than the 

ninth grade for all students, especially for all Title I at-risk students.  This is what an 

advanced International Baccalaureate (IB) math program looks like for well prepared and 

qualifying students in one large, urban comprehensive school (Mazzoni, Oct.  20, 2014).   

This (IB) program cannot be only for the elite students if we want our country to prosper 

academically – nationally and globally.  (see Figure 6)   
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 IB Mathematics Standard Level (SL) 
High School X courses leading up to the IB exam 

 

         

   Math SL - Option 
1 

 Math SL - Option 
2 

 Math SL - Option 
3* 

 

 Grade 9  Geometry 
(PreAP) 

 Algebra 2 
(PreAP) 

 Algebra 1 (PreAP)  

         

 Grade 
10 

 Algebra 2 
(PreAP) 

 IB Math SL  Geometry (PreAP) and 
Algebra 2 (PreAP) 

         

 Grade 
11 

 IB Math SL  AP Calculus AB or BC 
IB Math SL Exam taken in May 

IB Math SL  

         

 Grade 
12 

 AP Calculus AB or BC 
IB Math SL Exam taken in May 

AP Statistics 
(optional) 

 AP Calculus AB or BC 
IB Math SL Exam taken in May 

 Note: AP Statistics may be taken any time after completing Algebra 2. 
* Option 3 requires special permission from the IB Coordinator. 

         
         

Figure 6.   This course of sequence for an IB advanced math college track. 

  

 

Any advanced prep math track or course of sequences requires strong algebraic 

math skills prior to entering the ninth grade.  It is imperative for all Title I at-risk students 

to receive and master strong math skills before entering a large comprehensive urban high 

school, in order to maximize the opportunities for college and career readiness.     

Some have argued that offering more demanding mathematics and science course 

work for all high schools students, provide students, greater opportunities to challenging 

content aligned with college readiness.  (Plunk, Take, Bierut, and Grucza, 2014).  Other 

educators argue that more state-mandated math and science curriculum hurt some students 

in the short term, especially those from poor districts that may struggle to implement large 

scale curricular changes (Plunk, Take, Bierut, and Grucza, 2014).  In this great nation of 
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mass resources, we can solve this nagging critical problem if we make it a priority.  

Furthermore, as high school classroom environments becomes more technology-infused, 

the vast potential for all Title I at-risk students to learn algebra in an engaging, inter-active 

classroom is feasible. Many school districts are implementing bold and expensive 

initiatives to infuse more technology in the classroom with one-on-one (computer or I-

pads) programs in many urban high schools.   

The research study focuses on a large, urban, diverse, comprehensive high school 

called High School X with over three thousand students.  At High School X, the creation 

of the master schedule at mid-semester (usually starts in December) for the math 

department is telling.  All math teachers create a form requesting projection of failures.  

From this report, a repeat or a “trailer” class for the spring semester is created.  As usual, 

the algebra teachers, send the most number of “projected” failures from students in the 

ninth grade.  At High School X, they consistently created eight to nine Algebra A repeat 

classes every year.  Roughly, three hundred students take the repeat class in the spring 

semester.  These students do not take the state standardized test because the student must 

take the Algebra B section in order to take the standardized test.  This is a clever way for 

some schools to get around accounting for these students test scores in the first May 

administration of the state’s standardized test.   

These students do not take the state STAAR test until December the following year 

or the previous July if they attend summer school.   Also, about one half of these students 

take a double repeat class of either Algebra A or B in the summer recovery program. 

The summer school program at High School X is called the Summer Recovery 

Program.  In reality, these students try to recover a credit they never received.  This summer 
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school program is a Title I program for those students who failed one or more classes.  The 

program usually lasts twenty instructional days, sometimes less due to the summer 

standardized testing schedule in early July.  Most students who attend are passed with weak 

algebraic skills. Other students pass with a basic fundamental understanding or grasp of 

abstract algebraic concepts.  Fifteen to eighteen days is not enough time to develop solid 

algebraic skills needed for geometry.  Theoretically, a student can miss eighteen of the 

twenty days, take the final and pass.  In reality, the students miss an average of three-five 

days.  Most summer school students attend class for an average of fifteen days at High 

School X.  Schools are encouraged not to drop any student for excessive absences during 

summer school.   

In order to understand the two tracks of math sequence of courses for Title I at-risk 

students, a simplistic basic general sequence of math courses taken in a large, urban, 

diverse comprehensive public Texas high school is provided (Lira, 2014).  To the casual 

observer, or to a high school faculty member, it is general knowledge that many Title I at-

risk or minority students take the Column A route and other students take the Column B 

route.  Keep in mind, there are exceptions to both routes. (see Figure 7) 
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A Column       B Column 

 

(Mostly Title I at-risk students)          (Mostly Whites, Indians, and Asians) 

      

 

 

 

Ninth grade – Algebra I   Geometry (Algebra I in Eighth grade) 

Tenth grade – Geometry     or Algebra II 

Eleventh grade – Math Models (weaker math students)  or Pre-Calculus  

Twelfth grade – Algebra II   or Calculus other AP math classes  

 

Figure 7.  A basic track of math sequence courses in Texas high schools. 

 

At this point, further explanation of the “trailer class” or repeat classes is required.   

In other words, Title I at-risk students in “repeat classes” take Algebra B alongside Algebra 

A (repeat class) in the spring semester in the ninth grade to ensure passage of algebra before 

the end of year for whole course credit and success in the state’s end of year standardized 

test.   The goal is for these Title I at-risk students to be on grade level at the start of tenth 

grade.  Also, when any algebra ninth grade student passes only one section of Algebra A 

or B and does not receive whole course credit or 1 unit credit, the counselor needs to 

accurately place the student in the right class in the following fall semester.  This is not an 

easy task.   This process is critical for the success of all Title I at-risk students at the end of 

ninth grade. (see Figure 8) 

Also, if any student received whole course credit and did not pass the state 

standardized EOC STAAR math or other core subject test, the counselor needs to 

accurately place the student in the right class for intervention purposes.  As you can see, 

this process becomes more muddled and complex in any large, urban comprehensive high 
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schools with as many as seventy five to one hundred and fifty students per school needing 

intervention in the following fall semester (Kubena, 2014).       

 
Figure 8.   Diagram to assist counselors in verifying proper placement.  

  

Also, the accurate placement of Title I at-risk students in the right math class, at the 

right time, and right math level is critical for success with high school math.  High school 

counselors must consider the differing degrees of difficulty for all math classes.  For 

example, geometry can vary from regular geometry to ESL geometry, to CP (college prep) 

geometry to PAP (Pre-Advanced Placement) geometry, and to PAP (Pre-Advanced 

Placement) AP (Advanced Placement) geometry.  These variations are sometimes applied 

to Algebra I, Algebra II, and calculus.  Every large, urban high school has different degrees 

of difficulty of math classes based on the individual school needs or the clamor from some 

parents who demand more rigid college prep track systems for their children.  The only 

exception is Math Models Applications (MMA).  Math Models Applications stands alone 

as a regular third year composite (A/B) math class. 
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Moreover, the researcher realized after many years working in urban Title I 

schools, there was the existence of this phenomenon - the consistent failure in urban 

education related to algebra that seems unsolvable for many Title I at-risk students.  The 

researcher pondered these questions.  Why is algebra a difficult class to pass for many 

Title I at-risk students when it is generally known that many Title I at-risk students are 

capable of learning at high levels?  Why is algebra strategically offered in the ninth grade 

to all students when this is the grade with the highest dropout rate for high school 

students?  Why not offer algebra to all fifth, sixth, or seventh graders?  When, who, and 

why did someone decide that algebra should be included in all high school curriculums? 

Why do many Title I at-risk students fail algebra in the first semester in high school?  To 

make matters worse, why is there a persistent, decades-old, chronic, pervasive (statewide 

and nationally) shortage of math and science teachers year after year?  Why hasn’t 

someone solved this?  Is algebra really a difficult course?  Do some students panic at the 

mere thought of taking algebra?  Is there a unique math gene for some students who take 

algebra?  Why do many Title I at-risk students love math and science in elementary 

schools and perform well on standardized exams, then score miserably in high school 

algebra?  What happens in middle school, in terms of developing and preparing Title I at-

risk students for ninth grade algebra?  Does the problem of not passing algebra for many 

Title I at-risk students start in elementary schools?  What is the role of parents in ensuring 

algebra success?  Is the reason the lack of parental support, lack of academic proficiency 

from parents, or the lack of hours doing algebra or math homework? Does it start in 

middle schools?  Do we now blame social media for absorbing homework time?  Is it 

race?  Can we blame the strong introduction of huge athletics or fine arts programs in 
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middle schools that grow exponentially in large, urban high schools that absorb time and 

energy from academics for many Title I at-risk students?                       

Also, what do former or current urban high school algebra teachers think or feel 

about this problem?  Can we uncover the secret clue to this riddle inside the student’s 

brain?  Is there a genetic disposition to understand algebra – a special algebra gene?  In 

an online article, Dana Dovey discovered in a study of over 12,500 twins in King’s 

College in London, “There is a general academic achievement factor.  Children who do 

well in one subject tend to do better in another subject and that is largely for genetic 

reasons” (School Leadership, 2015).  This study suggests that some students are not 

“math people” is only in their heads.  If a student does well in one subject, they do better 

in another subject (Dovey, 2015).  Hopefully, this research sheds light on the answer.    

Primary Focus Research Questions.  To examine a pattern or trend to an obvious 

problem, the aim of this descriptive statistic study is the gathering of descriptive data to 

illuminate this phenomenon and explain “What is” (AECT, 2001).  A pattern, trend or 

association of time spent doing algebra homework is compared to the time spent on after 

school extracurricular activities for Title I at-risk students performing poorly after the first 

semester of algebra in a largely, urban diverse comprehensive secondary school.  The two 

central research questions are:   

1. What are the differences between Title I at-risk students who do not pass algebra in the 

first semester in the ninth grade and other Title I  at-risk students who pass algebra in the 

first semester in the ninth grade in a large, urban comprehensive high school? This study 

compares the time spent with after school extracurricular activities with the time spent on 

completing algebra homework. 
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2. What do algebra teachers believe is the dominant reason many Title I at-risk students fail 

algebra during the first semester in the ninth grade in a large, urban comprehensive school?   

Secondary questions include the following: 

 

 Does the introduction of large athletic and fine arts programs in large, urban comprehensive 

secondary schools decrease or exacerbate the problem of many Title I at-risk students 

failing algebra?   

 What are some important perspectives from highly qualified experienced math teachers 

who teach algebra to many Title I at-risk students in large, urban comprehensive secondary 

schools?  

Personal Bias.   The researcher’s personal bias includes not working with middle 

school and understanding the unique middle school perspective.   

It is important to remember the devastating history of institutional discrimination. 

The lingering effects of historical, institutional discrimination that are passed inter-

generationally cannot be overlooked. Many Native Americans Indians, African-

Americans, Mexicans, and poor Whites have a long history of neglect and abuse in 

America.   More uniquely, the experiences of African-Americans and their descendants 

have a longer and more painful history in our nation that cannot be forgotten or minimized.  

As Randall Robinson succinctly and precisely stated: 

No nation can enslave a race of people for hundreds of years, set them free 

bedraggled and penniless, pit them, without assistance in a hostile 

environment, against privileged victimizers, and them reasonably expect the gap 

between the heirs of the two groups to narrow.   Lines begun parallel and left  
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alone, can never touch (p.74). 

For this study, it is important to remember that the Emancipation Proclamation was 

passed on January 1, 1863.  This was only 153 years ago.  This is relatively a short period 

in the timeline of history and civilization.  To a group of people who were prohibited from 

reading, beaten for trying to read, wives and women raped, beaten mentally into a state of 

numb existence, mental detachment with loved ones and children for fear of them being 

taken away reaped a devastating legacy of a large group of Americans forced to come in 

chains.  Laws created by so called educated Christian civilized men treated them as 

property, chattel.  They were branded by whippings and wore name tags like name tags we 

put on our beloved prized pets.  Currently, we are educating one generation of the great 

grandchildren of slavery.  We are only three generations removed from the legislative laws 

that ended physical and mental bondage.  In urban public schools, passivity and fear of not 

demonstrating exceptional ability for fear of being recognized are survival techniques for 

African-Americans (Jackson, p.47).  We cannot be ambivalent to the long term mental, 

social, and economic effects caused by slavery.   

Theory 

Therefore, what is standing in the way of many Title I African-Americans, 

Hispanics, and Whites to acquire high levels of intellectual development in the classrooms?  

More specifically, what is holding them back from learning solid algebraic concepts prior 

to entering the ninth grade in urban high schools across this state?  Adriane Williams 

expands on the theory of social capitalism to include a component of communities, she 

states, “within neighborhoods, families, church groups, small businesses owners, and all 

other communities have to build up a sense of trust.  In some instances, this is possible, in 
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others it is not (Williams, 2005).  Where there is no trust, who is going to advocate for 

these students?  Furthermore, she writes, “people of color do not struggle on a daily basis 

because they chose to do so (Williams, p. 132).  Many Title I students also do not struggle 

every day algebraic concepts in algebra classes because they choose to.    

When asked why so many poor people are not being educated in Brazil, Paolo 

Friere, the author of The Pedagogy of the Oppressed, asserted that the miseducation of the 

poor was intentional (Williams, p.133).  He wanted to raise the consciousness of all 

Brazilians in order to change its current educational system.  His work is more urgent in 

the United States as more urban cities are seeing expanding pockets of underprivileged and 

minorities as the norm.  Dr. Yvette Jackson, posits the notion that government programs 

such as Title I and NCLB have good intention, yet, they exacerbate the cultural myth of 

the “achievement gap” by focusing on weaknesses.  She writes, “As a result, we have been 

obsessively misdirected to turn our backs on the vast intellectual capacity of these low-

performing students on standardized tests (Jackson, 2011).  Also, this misperception of 

underachieving school-dependent children are led to construct about themselves with 

misjudgment about their intelligence, marginalizing language or practices about them 

(Jackson, 2011).  These misperceptions about low-performing students is reflect by Carol 

Dweck’s “entity theory”: the belief that their intelligence is fixed and unchangeable 

(Jackson, p 44). 

Consequently, if educators continue to believe and support these marginalizing  

practices for children of color, many Title I at-risk students are completely eliminated from 

critical and great STEM careers in mathematics, engineering, science, and technology in 

college and universities across America.  The latter theories provide the framework for 
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finding potential new strategies or solutions to minimize this critical gap in student 

learning.    

Research-based definitions of terms.  

Algebra: “as having for its object the resolution of equations: taking this expression into 

its full logical meaning, which signifies the transformation of implicit functions into 

equivalent explicit ones.” (Bidwell & Clason, 1970). 

 

At-risk student: “Students at risk of dropping out of school” includes each student who is 

under 26 years of age and who: 

1. If the student is in grade 7-12 did not maintain an average equivalent to 70 on a scale of 

100 in two or more subjects in the foundation curriculum during the semester in the 

preceding or current year, or is not maintaining such an average in two or more subjects in 

the foundation curriculum in the current semester, 

2. Did not perform satisfactory on a state assessment instrument and who has not in the 

previous or current school year subsequently performed on that instrument or another 

appropriate instrument at a level  equal to at least 110 percent of the level of satisfactory 

performance on that instrument.   Education Code 29.081(d)-(d-1) EHBC (Legal)-P, p.3. 

 

African-Americans: a person having origins in any of the Black racial groups of Africa.   It 

includes people who indicated their race(s) as “Black, African-American, or Negro or 

reported as African-Americans, Kenyan, Nigerian, or Haitian (Census, 2010).  
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Asians: refers to a person having origins in any of the original peoples of the Far East, 

Southeast Asia, or the Indian subcontinent, including, Cambodia, China, India, Japan, 

Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam (Census, 2010). 

 

Dropout: A dropout is a student who is enrolled in public school in Grades 7-12, does not 

return to public school the following fall, is not expelled, and does not graduate, received 

a General Educational Development (GED) certificate, continue school outside the public 

school system, begin college, or die (TEA, 2008). 

 

Economic Disadvantage: An economically disadvantaged student is defined as one who is 

eligible for free or reduced-price meals under the National School Lunch and Child 

Nutrition Program (TEA, 2008). 

 

ELL English Language Learners: students for whom English is an additional language who 

are at the earliest stages of English language development (Gottlieb & Ernst-Slavit, 2013). 

 

Hispanics: refers to a person of Cuban, Mexican, Puerto Rican, South or Central American, 

or other Spanish culture or origin regardless of race (Census, 2010). 

 

ESL: English as a second language indicates that a student is participating in state-approved 

English as a second language (ESL) program.  An ESL program in Grades PK-8 is a 

program of intensive instruction in English from teachers either certified or endorsed in 

ESL who use second language acquisition information to teach LEP students the ESL 
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TEKS.  An ESL program in Grades 9-12 is a program of intensive instruction in English 

from teachers trained in recognizing and dealing with language differences (TEA, 2008). 

 

Freshman: is a first year student in secondary school, high school, academy, college, or 

university. 

 

Self-Efficacy: concern with judgments of how well one can execute courses of actions 

required to deal with prospective situations (Baynard, 2012). 

 

Title I: Title I students are students participating in a program authorized under Title I of 

the Elementary and Secondary Education Act (ESEA), which is designed to improve the 

academic achievement of disadvantaged students (TEA, 2008). 

 

Whites: refers to a person having origins in any of the original peoples of Europe, the 

Middle East, or North Africa.  It includes people who indicated their race(s) as “White” or 

reported entries such as Irish, German, Italian, Lebanese, Arab, Moroccan, or Caucasian 

(Census, 2010). 

 

Whole Course Credit:  Whole-course credit applies to all two-semester sequential courses 

(designated ―A‖ and ―B‖) and does not apply to any one-semester course.   Students 

whose first semester grade is a 60 or above and whose total points for both semesters is 

140 or above are eligible to receive one credit upon successful completion of the second 

semester with a grade above 70.  A student who fails the second semester is not eligible to 
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receive credit under this rule.  Students moved from a Pre-AP, Pre-IB, AP, or IB course 

into a corresponding regular course for the second semester will not receive quality points 

for either semester.  The words “unit” and “credit” are used interchangeably.   For a half-

unit or one unit course, the student receives 0.5 or 1.0 credit upon satisfactory completion 

of a course. Algebra I is a two semester course (Houston ISD, Secondary School 

Guidelines, 2012-2013). 

For the purpose of this study, Title I at-risk students refer mostly to African-

Americans, Hispanics, and economically disadvantaged Whites who are not on grade level,  

on free and reduced lunch, and failed a grade or semester.  The term Title I at-risk is used 

mainly in the context of passing rates in relation to algebra classes in the ninth grade and 

algebra achievement performance on the state’s standardized test.  Occasionally in this 

study, Title I at-risk and minority students is used inter-changeably.  Many Title I at-risk 

students belong to these two predominant ethnic minority groups in America.  These 

categories are designed for tracking academic performance for each ethnic sub-grouping 

by the Texas Education Agency on the annual (AEIS) Academic Excellence Indicators 

Student report for each school district in Texas. 

Limitations 

This study focused specifically on two groups of first time ninth graders commonly 

referred as freshmen students taking algebra in a large, urban comprehensive high school.  

The first group is Title I at-risk students who failed algebra in the fall semester and the 

second group is Title I at-risk students who passed algebra in the fall semester in one large, 

urban comprehensive high school with over three thousand students.  This study does not 

include first time algebra test takers in eighth grade because, most, if not all, who take 
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eighth grade algebra are screened with higher math performance indicators and are not at 

risk of dropping out.  They are considered the gifted students.  This study examines survey 

results from algebra teachers who taught algebra in the past due to their unique experience 

in teaching algebra to many Title I at-risk ninth grade students.  Some new or experienced 

algebra teachers are perplexed every year as to why many Title I at-risk students fail 

algebra the first semester in large, urban comprehensive high schools.  From a front line 

view of several algebra math teachers’ perspectives, we are able to find a consensus 

perspective that may lead to a unique contribution to a viable solution or strategy to address 

this problem. 

Organization of the Thesis 

This dissertation is divided into five major components: Chapter One, Chapter 

Two, Chapter Three, Chapter Four, and Chapter Five. 

Chapter One includes a description of the following: (1) the need for the study, (2) 

The statement of the problem to be studied, (3) the purpose of the study, (4) the research 

questions that were answered by the study, and (5) if each question is accepted or rejected 

based on the results of the study. 

Chapter Two consists of a literature review of studies relative to factors that 

contribute to the high failure rate of Title I at-risk students with algebra in the ninth grade 

in large, urban comprehensive secondary schools in America. The historical context of 

algebra is examined to set the framework for this study.  The literature review focus some 

low-cost and expensive strategies that formerly or currently address this educational gap 

in learning for Title I at-risk students.  After the historical context of algebra is established, 

the literature review expands to include literature from the large, urban comprehensive 
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middle and high schools.  Success factors of Title I at-risk students who are successful with 

algebra in the ninth grade and are college bound also is examined.  This chapter provides 

a brief history of algebra as a core subject in the American educational system since the 

turn of the century.  An explanation is presented as to why algebra was created as a subject 

and why it is important in U.S. and global secondary schools.   Related research on ancillary 

topics are discussed and a theoretical framework is developed which provided a solid basis 

for this research. 

Chapter Three consists of the actual methodology of the study.  How did I do my 

research?  Was it qualitative, quantitative, or mixed methods? What instruments were 

used?  Surveys, interviews, data, to collect and analyze?  Who are the subjects?  Students? 

Parents?  Teachers?  What am I trying to find out? What theory am I trying to test? What 

is the relationship between the variables? 

Chapter Four consists of the results.  This chapter discusses the results, a detailed 

description of the results, in terms, of the population samples.  Lastly, a brief discussion on 

the conclusion is added.    

Chapter Five consists of a detailed summary and a discussion of the conclusions.  

Also, implications for educational practitioners and school leaders is discussed.  Future 

research topics is presented.  Finally, a personal reflection on the research process is shared.  

A thorough discussion of a possible change in thinking as a result of this study on personal 

biases, and preconceived ideas and values is presented.  The strong concluding “take home” 

message is the capstone of this research.    

The next section on the review of literature, the author researched the historical 

context of algebra. The introduction of algebra to the U.S., the development of algebra 
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from universities to secondary schools.  Also, low-cost effective teaching practices, 

strategies, or intervention programs to decrease the algebra failure rate of Title I at-risk 

students in large comprehensive middle and urban high schools is reviewed.  Technology 

and elementary school programs that address this problem is mentioned briefly.  The next 

section also attempts to identify factors that narrow the achievement gap and assist Title I 

at-risk students to develop strong mathematical literacy for college or career readiness. 

 



 

 

Chapter II  

Review of Related Literature 

Many people have taken an algebra course in high school.  Some who struggle to 

pass this course, normally remark, “Why should I have to take algebra in high school and 

college? I do not use algebra in my job or everyday life!”  They find little value of algebra 

and want to know why the course is required for all students in high school.  David Eugene 

Smith, professor of mathematics in Teacher’s College, Columbia College University, who 

is credited with teaching the first American textbook on the teaching of mathematics, wrote 

in 1904, in The Teaching of Elementary Mathematics report, “Useful it is, and that to a 

great degree, in all subsequent mathematical works, but for the merchant, lawyer, the 

mechanic, it is of slight practical value” (Smith, 1970).  However, another school of 

thought offers an opposing view.  These are mathematicians who strongly believe algebra 

be taught like all branches of learning for the same reason as theology, biology, and 

geology – God, life, and earth.  Professor Hudson sentiments profess, “A person who is 

wholly ignorant of any great subject of knowledge is like one who is born without a limb, 

and is cut off from many of the pleasures of and interests in life.  (Smith, 1970).  This latter 

notion is prevalent today.  In modern times, algebra is part of all secondary public, private, 

charter, and parochial schools in suburban, urban and rural America.  Algebra is a major 

course requirement for high school graduation.    

At the turn of the century, the federal U.S. government mandated free and 

accessible public education for all its citizens in public elementary schools.  Robert l.  

Church shares information in his book, Education in the United States: An Interpretive 

History, on the rapid growth of free public education in America.  In 1880, American high 
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schools were preparatory academies for colleges.  The explosive growth brought the 

number of students from 200,000 in 1890 to 1,000,000 in 1910, to almost 2,000,000 by 

1920; 7% of youths aged 14 to 17 were enrolled in 1890, rising to 32% in 1920.  The 

graduates found jobs, especially in the rapidly growing white-collar sector.  Large and 

small cities across the country raced to build new schools.  Few built in rural areas, so 

ambitious parents moved close to town to enable their teenagers to attend.  After 1910, 

vocational education was added, as a mechanism to train the technicians and skilled 

workers needed by the expanding industrial sections (Church, 1976).   

The prominent belief at this time was that industries were growing, and more and 

more people needed to learn basic math and reading skills to support the growth of our 

industrialized nation.  The notion was the more educated the general population became, 

the more prosperous the country would become.  In fact, one of Texas’s famous judge’s 

quote is engraved on the brick wall of the University of Houston.  It states, “Nothing is as 

essential in a free government as the general diffusion of knowledge and diffusion of every 

kind.”  The word diffusion is stated twice in this quote.  The subject of someone deciding 

what this knowledge is and who gets this knowledge is important.  Specifically, who gets 

to learn advanced mathematics from the universal body of knowledge?   

This literature review starts with the historical context of algebra and its 

introduction in America’s secondary schools.  We examined how and when algebra 

evolved to become the most important course for Title I at-risk students in large, urban 

comprehensive secondary schools for graduation and college readiness.  The evolution of 

“tracking” students in regular math courses and others for advanced math courses is 

mentioned.  Did this phenomenon happen by accident or is there evidence to support a 
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hidden agenda of educational segregation policies that paralleled similar social and 

economic policies to keep African-Americans and Hispanics out of advanced mathematical 

courses?  In turn, this keeps them out of good paying jobs in the science, engineering, and 

medical fields.    

Historical Context 

History of Algebra.  Algebra can be traced back to the Egyptians, Mesopotamians, 

and Greeks.  Modern scholars in the 1930’s found that elements of algebra were created in 

ancient Babylonia, two millennia BCE  (Bashmakova & Smirnova, 2000).  In the middle 

of the 19th century, over 500,000 clay tablets were found in Mesopotamia.  The tablets 

were divided into two groups.   Table texts contained multiplication tables, squares, and 

cubes.  Most tablets were linked to the “old Babylonian” Hammurabi dynasty (1800-1600 

BCE).   The rest of the tablets contained statements and solutions of problems.  These were 

(from the third and second century BCE), i.e., in the Hellenistic period.  This incredible 

discovery pushed back the origins of algebra by 13 centuries (Bashmakova, & Sminova, 

2000).  Amazingly, solving mathematical problems and building ancient structures relied 

on algebra and geometry.    

19th Century.  In the 19th century, algebra was introduced to America’s 

educational system.  Algebra became a required course for Harvard admissions in 1820 

(Bidwell & Clason, 1970).  By 1842, algebra became one of the most studied courses in 

high schools in Massachusetts.  History came in second during this period.  Also, when 

geometry became a required course for all students at Harvard, admissions requirements 

become more challenging in 1844 (Baynard, 2012).   



47 

 

 

By the end of the 19th century, a large majority of students of the public schools 

did not go on to high school after completing the eighth grade.  Two main reasons were 

that most states did not permit the employment of children under fourteen who failed to 

complete the eighth grade; employment was urgent to many students.  The second reason 

was that some students attended private “commercial” schools and paid tuition to be trained 

for employment even when some parents were in a financial position to send them to 

college.  For these various reasons, the high school population decreased dramatically from 

the eighth grade to high school (Bidwell & Clason, 1970). The Mathematics in the 

Elementary Schools of the United States Subcommittee 5.  Mathematics in Grades Seven, 

and Eight of the Public and Parochial Schools reported that many students were ready for 

high school and failed to enter.  During this period, educators suggested that if Latin, 

algebra, and modified English courses were urged in the eighth grade in the hope that 

students would be unwilling to discontinue once they started them (The American Report 

Elementary Schools, 1911) (Bidwell & Clason, 1970).  By 1911, these three subjects were 

encouraged, developed, and expanded in America’s secondary schools.  Currently, only 

algebra has remained and expanded exponentially in all of America’s secondary schools.    

1891-1919.  By 1893, America starts to see the emergence of the National 

Organizations of Mathematics Education becoming a major force in creating new 

secondary math educational policy.  The first major report on education reform was 

released, Report of the Committee of Ten on Secondary Schools (National Educational 

Association (NEA).  The subcommittee that offered specific reforms was known as The 

Committee of Ten.  This conference was of the strong opinion that at the age of fourteen, 

algebra should be studied for five hours a week during the first year and about two and 
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one- half hours per week the second year.  This course should be taught whether the 

students are preparing for college, scientific schools, or are ending with high school.   If a 

boy was going to scientific school, the commission recommended one more year of 

trigonometry and higher parts of algebra after successfully completing the regular course 

of algebra and geometry (Bidwell & Clason, 1970).  Also, oral exercises in algebra were 

strongly recommended.  Algebraic oral exercises were similar to ‘mental arithmetic” 

Quickness and accuracy in both oral and written work should be rigidly enforced.  Hence, 

the drill and rote method of learning mathematics emerged and was strongly encouraged. 

1920.  In 1920, the report The Problems of Mathematics in Secondary Education 

was released by the Department of the Interior Bureau of Education (Bidwell & Clason, 

1920).  This report laid the groundwork for many of our contemporary issues relating to 

secondary mathematics in public education.  This report prompted the American 

educational public to serious inquiry into (1) fresh study of the problems involved, (2) 

factors that bear upon the solution of the problems, (3) tentative suggestions to develop 

new and better courses.  The National Committee on Mathematical Requirements is 

commonly called the “1923 Report.”  This historical document solidified many of the 

current junior and high school curricula by reorganizing and reconstituting secondary 

mathematics.  Considerations for inquiry consisted of the belief that not all high school 

students should take the same subjects.  Other considerations: Was algebra and geometry 

necessary for graduation?  What is the proper presentation (sequence) of subject matter for 

all school work including mathematics?  

The National Committee on Mathematical Requirements was organized in 1916 in 

Cambridge, Massachusetts to give national expression to education reform in the teaching 
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of mathematics.  This report encouraged a newer method of math organization to gain a 

broad view of mathematics from elementary to high school.  This report further suggested 

courses in ninth-year algebra, to permit intuitive geometry and numerical trigonometry.    

This report stated that American students fell behind European children in the seventh and 

eighth grades because these grades are almost exclusively for the study of arithmetic.  No 

new essential mathematics were taught and this time was  recognized as a wasteful passing 

of time.  (Bidwell & Clason, 1970).  Therefore, this report suggested that seventh and 

eighth grades should be planned to give the most valuable mathematical information and 

training regardless of the courses the students take the following school years.    

The Emergence of Student Tracking Systems.  The emergence of distinct tracking 

groups in the embryonic stage surfaced as a point of separation of students of those who 

were going to college and those who were not based on successful completion of these new 

selective courses.  However, the “1923 Report” in The Problem of Mathematics in 

Secondary Education stated, “General mathematics course is conceived as a course for all 

students rather than as a separation point for college bound and non-college bound students 

(Kilpatrick, 1920). In contrast, the separation of students into tracking domains in 

America’s educational system is unequivocally linked to previous recommendations from 

the National Committee on Mathematical Requirements during the 1920-1937 period on 

curriculum influences.  The influences of this report remained until 1959.    

The dissenting view from educators during this period recommended a mathematics 

general education for all or the majority of high school students.  Moreover, The Second 

Report of The Commission on Postwar Plans – The Improvement of Mathematics in Grades 

1 to 14, recommended high schools have a dual responsibility (1) to provide sound 
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mathematical training for future leaders in science, mathematics and (2) to ensure 

mathematical competence for all citizens as a part of a general education appropriate for 

the major fraction of the high school population (Bidwell & Clason, 1970).  These views 

and recommendations strengthened during the next period of math education reform. 

1938 -1959 Prewar and Post War Mathematics Reform.  This period is marked 

by three major events, the Great Depression, WW II, and the launching of the U.S.S.R.  

Sputnik.  The Great Depression of the 1930’s increased student enrollment in high school 

due to lack of employment.  During this same period, college enrollment decreased.  Since 

mathematics was an elective course, enrollment in this class decreased, and a new form of 

general mathematics that was difficult to define was created.  Mathematics was in disfavor 

in public high schools (Bidwell & Clason, 1970).  The Progressive Education Association 

(PEA, 1930) emphasized that mathematics is taught if a need arose in a nonmathematical 

situation.   

During this period, The Joint Commission on Prewar and Postwar Reform in 1940 

advocated mathematics was necessary to develop clear thinking and a necessary part of 

one’s own cultural background.  This oscillation of the importance of mathematics in high 

school influenced mathematics instructions.  By 1940, a resurgence in developing strong 

mathematic courses starts to develop during and after WW II.  The development of 

industrial and scientific technology created the need for mathematical reform that still 

exists today.  The authors of this report believed that WW II was a greater stimulus for 

reform than the launching of Sputnik in 1957 (Bidwell & Clason, 1970).  Following WW 

II, the need for skilled, college trained manpower was heightened.  Simultaneously, the 

college preparatory programs for high schools were inadequate (Bidwell & Clason, 1970).  
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Also, The Second Report of The Commission on Postwar Plans – The Improvement of 

Mathematics in Grades 1 to 14 recommended in Thesis 12:  the large high school should 

provide a double track, algebra for some and general mathematics for the rest (Bidwell & 

Clason, 1970).  By 1959, a new set of problems emerged.  The problem of training math 

teachers to teach algebra and other advanced math classes became apparent. 

In 1959, the Program for College Preparatory Mathematics issued the last major 

report to suggest a specific curriculum for secondary schools and this report had a major 

impact on teacher training.  It is worth noting, the new emphasis on college -bound students 

left the non-college bound students unreformed in secondary schools.  Many attempts have 

been made to correct this “general mathematics” malaise.  The authors of this report stated 

that teachers are confronted with a difficult problem of having a wide range of students 

with different I.Q.s ranging from a low 75 to a high of 140 or more.  They believed about 

one-fourth of students were fully ready to study successfully one year of algebra.  In large 

high schools, students were divided into two distinct tracking systems: one for algebra and 

advanced math and one for general mathematics.  The general mathematics track of 

students was approximately three-fourths of the student population.  Those students who 

were college bound took algebra, geometry, and trigonometry.  In some schools, statistics, 

analytical geometry, and calculus were taught to college-bound students as recommended 

in Thesis 13 by this same joint commission.  By the end of 1959, a new emphasis is 

emerging in mathematics.  The dual math tracking systems in public secondary schools 

became solidified. 
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Developing Strong Math College Prep Programs.  The development of The 

Advance Placement Program sponsored by the College Entrance Examination Board was 

created with the hopes of developing a strong college preparatory program in secondary 

high schools.  This program development was stimulated by the public’s dissatisfaction 

with mathematic programs, curriculum, and instructions.  As reported by this commission, 

‘the general quality of mathematics teaching is in need of improvement and colleges 

complained that entering freshmen are poorly prepared in mathematics,” (Bidwell & 

Clason, 1970).  Also, during this period, the backdrop to all these changes in secondary 

mathematics by this Commission were prompted by  the launching of the first earth satellite 

into space, the installations of over three thousand digital computers, and the pressing 

national need to train men and women in science, engineering, business, industry and 

government (Bidwell & Clason, 1970).    

Finally, the strong advocacy for college preparatory programs became more 

solidified as nuclear energy, space exploration, and revolutionary studies of the brain and 

living cells became more prominent in America’s society.  In 1959, The Commission on 

Mathematics Program Report on the Program for College Preparatory Mathematics 

summarized the great need for change in secondary mathematics,“We need an ample 

supply of high caliber scientists, mathematicians, and engineers….We need quality, and 

we need it in considerable quantity” (Bidwell & Clason, 1970).  This sense of urgency still 

is relevant today.  We need to train our diverse groups of all high school students with 

strong mathematical abilities for our nation’s future.  The need is poignant for many Title 

I at-risk students in large, urban cities and school districts who do not develop strong 

mathematical abilities.   
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The 1980’s to present.  By 1981, little had changed in mathematics in secondary 

education regarding the creation of a new math track system or the merging of one track 

for math in secondary schools on the national level.   Since this period, mathematics course 

requirement for high school graduation and college entry increased dramatically.  More 

elective courses in secondary schools and remedial math courses expanded in colleges.  

This proliferation of non-advanced math courses encouraged more migration from some 

students (hence, at–risk students) from college preparatory courses to general track courses 

such as physical and health education, work study, remedial English and mathematics, 

personal service, and development classes.  Additionally, from  1975-1980, public four- 

year colleges experienced a seventy-two percent increase in remedial mathematics courses, 

which consisted of one-quarter of all mathematics courses offered (Plunk, Tate, Bierut, & 

Grucza, 2014).  

In secondary high schools, the expansion of math classes was also evident and 

damaging. Roberto Gonzales from Harvard School of Education states in his article, 

“Learning to be Illegal: Undocumented Youth and Shifting Legal Contexts in the 

Transition to Adulthood,” that disadvantaged students are particularly harmed by highly 

differentiated curricula and de facto tracking (Lucas and Berends 2002: Oakes 1985).  

From 1980 to 1989, forty-two states increased high school graduation requirements 

for mathematics and science from two years of math and science courses to three years of 

math and science courses (Center for Policy Research in Education, 1989).  In 2009, in 

Texas, with House Bill 3, the mathematics and science requirements increased from three 

years of math and science courses to four years of math and science courses for a general 

recommended high school diploma (TEA, 2009).  Additionally, House Bill 3 propelled the 
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creation of a new math course in high school called Math Models Application (MMA).  

This class is offered before Algebra II and can be taken concurrently with geometry.  

Taking both classes concurrently is not encouraged if a student has weak algebra skills.  

This class was designed mainly for regular non-advanced students who were not on the AP 

advanced math college preparatory track and needed an additional math class to meet the 

graduation requirements.  Many Title I students take this class. 

Math Models Application in Houston ISD is recommended for students who have 

completed Algebra I and geometry, but exhibit a weakness in the mathematics portion of 

the ninth or tenth-grade TAKS/STAAR state test and need a third credit in mathematics to 

fulfill the requirements for the core high school diploma.  This course does not satisfy the 

mathematics requirements for students in the Distinguished Achievement Program 

(Houston ISD, Secondary Guidelines, and 2012-2013).  The current passage of House Bill 

5 in Texas created more diverse tracking or pathways to a high school diploma.    

When House Bill 5 was adopted in 2014, all school districts in Texas implemented 

four pathways to four different types of diplomas: the Foundation High School Diploma, 

the Minimum High School Diploma, the Recommended High School Diploma, and the 

Distinguished Achievement Diploma. The Foundation and Minimum High School 

Diploma only required three years of math and did not include Algebra II (TEA, 2014).  A 

brief history of algebra in America secondary schools was presented, and the emergence 

of two distinctly different tracking systems for math evolved to fruition in large 

comprehensive urban secondary schools.  The two systems are apparent in many public 

secondary schools.  We must now examine what is happening in our current large 
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comprehensive urban middle schools to address why many Title I at-risk students’ lack of 

success with algebra and why this is a huge obstacle for access to advanced math classes.    

Middle Schools 

The previous research on the history of mathematics and algebra in secondary 

school heavily suggested by mathematicians that algebra should be taught at the age of 

fourteen.  Middle schools are a good place to start because most students at age fourteen 

are in the eighth grade.  We examined initiatives and strategies that address this problem 

of successful attainment and completion of algebra in middle schools and, more 

specifically, intervention programs to assist all Title I at-risk students. 

With many ambitious policies and initiatives aimed at addressing this problem of 

Title I at-risk students performing poorly with algebra, we can examine whether or not 

some of these initiatives or strategies in large, urban comprehensive middle schools are 

effective or created a new set of dilemmas for many Title I at-risk students.  A few current 

trends addressing this critical need to close or narrow the achievement gap include, but not 

limited to smaller classrooms, more spending, and the monetary incentive for teachers.  

Other noble and expensive initiatives includes adopting successful charter school strategies 

in chronically low-performing urban schools.  Also, the increased role of infusing more 

technology in the classrooms by offering digital on-line algebra lessons, the use of math 

video games to increase math scores, and providing a laptop or iPad for all students are 

addressing this secondary problem.  Also, studying cognitive learning theories on the 

psychology of subject matter – math.  These are all admirable attempts to find solutions to 

this critical problem of any Title I at-risk student not performing well with algebra. 
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A good starting point is to examine predictors of success for algebra in middle 

schools for some Title I at-risk students.  Margaret Buerman conducted a study in 1998 to 

find factors that contributed to the selection criteria used to place students in middle school 

algebra and determined whether or not a correlation existed with the successful completion 

of algebra (Buerman, 1998).  This study was conducted in an urban middle school with 

739 African-American students in the Omaha Public School District.  These students were 

placed in algebra classes based on three criteria: 588 were placed in algebra due to a cut-

off score on the California Achievement Test, 116 were placed in algebra due to teacher 

recommendation who did not meet the cut off score, and 35 were placed in algebra because 

they met the McMillan Selection procedure (A ranking system involving scores, 

observations, and student interviews).    

The study found that the California Achievement Test scores were a good predictor 

of success in algebra.  However, one of the recommendations stated that consideration was 

given to changes in cut-off scores.  Two significant findings of this report were that female 

students were more successful than males in this study.  Title I at-risk students who 

completed seventh-grade algebra were more successful than students who completed 

algebra in the eighth grade (Buerman, 1998).  Unlike Sarah D.  Sparks’ report in Education 

Week, she reported on two distinct separate studies of urban middle school students in 

California and Charlotte-Mecklenburg, N. C.  Both studies strongly suggested that placing 

struggling math students in algebra classes does not improve test performance on state 

tests.   In fact, this process hurts these students’ grade point average and the likelihood of 

their taking and passing higher math courses in high school (Sparks, 2012).  Additionally, 

in this same report, Duke Researchers found that moderate math proficient students who 
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took early algebra performed significantly worse on state tests.  Moreover, low-performing 

Title I at-risk students who took algebra in the eighth grade were significantly less likely 

to take more advanced math classes, such as Algebra II and geometry (Sparks, 2012).  

These were low-cost strategies.  We can examine an expensive initiative to address this 

problem – the Apollo Program in Houston ISD. 

The Apollo 20 Houston ISD Experiment to Raise Math Scores.  Roland Fryer 

Jr., a Harvard economist, conducted a more ambitious, controversial, and heavily 

publicized study in the Houston ISD addressing components of this problem.  This program 

is known locally as the Apollo 20 experiment.  In an attempt to close the achievement gap, 

Dr. Terry Grier, superintendent of Houston ISD, supported Dr. Roland Fryer Jr., in 

conducting a study of twenty low-performing schools in Houston ISD in the 2010-2011 

school year.  This study involved twelve elementary schools, four middle schools, and four 

high schools.   This experiment had a direct impact on seven thousand urban Title I at-risk 

or minority students.  This three-year initiative involved infusing five strategies from 

successful charter schools into low-performing urban comprehensive public schools.  

These five strategies were delineated earlier in this report.  More specifically, the twenty 

schools adopted a “No Excuse” college bound philosophy for all students and faculty 

members.  The school principal must possess and emulate this philosophy to a high degree 

before being considered for employment.  The school year is lengthened by ten days in the 

secondary schools and all the students at the Apollo schools attend school an extra hour.  

A strong data–driven approach to teaching is evident by the mandated bench mark tests 

every three or four weeks along with effective analysis and presentation on student 

performance on these assessments by the teachers (Doobie & Fryer, 2013).  
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Another important component of this experiment was the math tutoring student-

teacher ratio.  All fourth, sixth, and ninth graders are provided with a two students to one 

math tutor every day for one hour a day during the regular instructional day (Doobie and 

Fryer, 2013).  These grades were strategically selected with this extremely low student/ 

teacher ratio of tutoring because these are the three grade levels of a major standardized 

test for a school and district’s rating on accountability in Texas.  Students in other grade 

levels receive extra reading and math instructions in small group pull-outs.  Early results, 

from the Apollo program, suggested that: 

 Math skills acquired by the Apollo 20 Title I at-risk students represents an estimated 3-1/3 

months of additional schooling. 

 Sixth-grade Title I at-risk students, who receive daily math, gained the equivalent of six 

additional months of schooling. 

 Gains achieved by ninth grade Title I at-risk students ranged between nearly five months 

to more than nine months of additional schooling (Apollo 20, Houston ISD, 2014).  

As suspected, after the first year of the Apollo 20 Program, fourth, sixth, and ninth 

grade math Title I at-risk student achievement was substantially larger about  Title I at-risk 

students who attended comparison schools (Doobie & Fryer, 2013).  Also, pointed out in 

this report, Hispanic students gained significantly more than black students and 

economically disadvantaged students gains were more effective than their more 

advantaged peers.  Why do Hispanic students performed better than black students under 

the same high impact strategies used with this experiment?  This can lead to a future study. 

Critics can argue that comparison schools – is not an equal comparison.  The only viable 

comparison to other similar urban schools may be regarding student demographics and low 
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achievement.  Regarding school financing, limited number of students, resources, and two 

to one math tutoring provided, they are not equal.    

The Apollo 20 Program has its critics.  This program has had little effect on reading 

scores.  Luis Huerta, a professor at Columbia University’s Teachers College, states, “The 

“no excuses” philosophy, with its discipline-based approach, assumes that the parents who 

are receiving this treatment have lost faith in the utility of education or that somehow 

they’re unmotivated, and they’ve walked away from schooling their children” (Resmovits, 

2011).  This northern coming to the south to save your child and that we know how to fix 

the problem of education for your child approach can be harming or patronizing to some 

parents.  Even though parents must sign a parent contract on enrollment of every student 

at an Apollo school similar to the parent contract used in the successful charter schools like 

KIPP and YES Prep.  This is a strategic method to encourage parental involvement. 

Another criticism is the notion that as schools become more disciplined-oriented and 

punitive, this only discourage more at-risk students from attending.  This “one size fits all” 

approach may be a reason why some Title I at-risk students voluntarily leave high 

performing or successful charter schools.  Gary Miron, a professor at Western Michigan 

University’s College of Education, worries that the ‘no excuses’ philosophy drives some 

Title I at-risk students out because Apollo 20 had built on the KIPP model.  One of KIPP’s 

main concern is that so many Title I at-risk students are leaving (Resmovits, 2011). 

Additionally, the cost associated with the Apollo 20 program in these hard economic times 

and scarce schools resources are debatable by many educators and tax paying parents.  The 

Apollo schools receive $2,042 more in funding per student than local public schools and 

financed by government grants and an extra $14.4 million from private donors (Resmovits, 
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2011).  The average yearly costs are near twenty million dollars.  Only time can tell whether 

this bold initiative was cost-effective, sustainable, and consistently narrowed the 

achievement gap for Title I at-risk students in large, urban comprehensive secondary 

schools.  When Dr.  Roland Fryer Jr. was asked by the reporter of the Huffington Post, 

“Have we closed the achievement gap?”  He continued, “Of course not” (Resmovits, 2011).  

Out of the twenty Apollo principals who started, only one has remained.    

This costly experiment demonstrated highest gains in math in elementary and high 

school.  Middle schools showed the least gain in math.  Reading scores for both elementary, 

middle, and high schools were statistically indistinguishable from zero (Doobie & Fryer, 

2013).  Hence, the complexity and high comprehension levels needed to solve difficult 

math word problems are commonly found in standardized tests and assessment benchmarks 

for Title I at-risk students.  English Language Learners, whom arrive only a few years 

earlier to secondary schools, find these math word problems daunting and complex.  

Perhaps exposing all Title I at-risk students to algebra earlier in middle school is a good 

idea.    

Low-performing Urban Middle School Students.  In California, with push-back 

for unions and the state education department, offered more early algebra classes to more 

struggling Title I at-risk students.  The results were surprising.  They found that nearly 

2,400 students who performed in the lowest ten percent on state tests at the end of the 

seventh grade and who took algebra in the eighth grade, had no significant gain on their 

state math test performance at the end of eighth grade.   These students actual GPAs drop 

seven percent (Sparks, 2012).  Arguments to expose low-performing students to early 

subject matter or, in this case, algebra is not well founded.  Building reading 
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comprehension skills must correlate the building of algebraic skills in middle schools for 

Title I at-risk students due to the numerous embedded word problems on a standardized 

math test.   Reading comprehension skills and algebraic math skills are not mutually 

exclusive.  One subject cannot develop without the other.  We can examine another 

initiative or low-cost strategy of offering algebra for all eighth graders in middle schools.    

Algebra for All and other Initiatives.  In 2008, California required all students to 

take algebra in the eighth grade as part of the state’s end of the year math test.   In 1997, 

Chicago implemented a policy that required algebra for all ninth or earlier grades for 

students to address low academic performance in algebra.  In Texas, Algebra I is required 

of all ninth graders in high school.  This policy of algebra for all and early exposure is 

supported by a large body of  research which shows that students who enrolled in more 

rigorous coursework have better academic outcomes than students who did not do so 

(Nomi, 2012).  It is noted that these studies typically compared outcomes among students 

who took different coursework, such as algebra versus remedial math.  The prior research 

did not take into account organizing instructions for all students who enter high school with 

diverse or weak academic skills while providing a more rigorous curriculum for all students 

(Nomi, 2012).  It is not difficult to conclude that large groups of Title I at-risk students 

who consistently failed algebra are not taken into account in previous studies. 

Education Evaluation and Policy Analysis report titled, “The Unintended 

Consequences of an All Algebra-for-All Policy on High Skills Students: Effects on 

Instructional Organization and Students’ Academic Outcomes,” suggests strongly  

mandating algebra for all eight grade students would create a mismatch between students’ 

skills and content, leading to the watering down of instructions (Nomi, 2012).  Also, this 
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report revealed that high performing students have a negative effect because peer skills 

level decline.  Moreover, the universal policy of all is most detrimental to high-performing 

students in low-income and high-minority schools because these policies are more common 

in these schools than in schools with higher income and lower minority students (Nomi, 

2012).  This policy of algebra for all in eighth or ninth grade can result in adjusting 

instructions for low-skilled students.  Inadvertently, teachers slow the pace and 

expectations are lowered and high achieving students suffer in these mixed ability 

classrooms.  Therefore, the teacher, classroom instruction, and professional development 

becomes critical in algebra for all grade levels and mixed math ability skills classrooms.  

Compounding this problem is the lack of fully credentialed mathematics teachers in urban 

middle schools.  Often, the least experience or new math teachers are teaching algebra to 

the students who need solid, rigorous instructions.  . 

Professional Development for Middle School Teachers.  Moreover, in 

California, another major issue surfaced with this eighth-grade state-mandated requirement 

of algebra for all.  Of California’s supply of 3,790 middle school teachers, roughly a third 

are underprepared or teaching out of their fields, and seventy percent of the teachers in the 

highest achieving middle schools are fully prepared and only fifty-four percent of the 

teachers in the lowest achieving schools are fully credentialed (Jacobson, 2009).  The 

shortage of fully prepared or certified teachers in schools where they are most needed is a 

recurrent theme in urban U.S. secondary schools.      

Canada also echoed this lack of fully prepared math teachers in secondary schools.   

In Canada, Robyn Urback’s article titled, “Math isn’t hard. Teaching it is” sheds light on 

this cross country dilemma.  In Canada, provincial test scores in Ontario have been 
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dropping consistently over the past five years in standardized testing that shows that fifty- 

seven percent of Grade 6 is meeting standards in math down from sixty-three percent 

(Urback, 2014).  In this same article, a professor from the University of Toronto’s Ontario 

Institute for Studies in Education stated, “Many student teachers were anxious when giving 

Grade 6 math tests because some struggled to remember basic mathematical concepts.”  

This article added, “A teacher without a firm grasp of mathematical principles, as well as 

the tools to explain them, shouldn’t be the one explaining” (Urback, 2014).  

Locally and further supporting this notion that many middle school math teachers 

are not prepared to teach math, Dr. Monica Kendall, Manager of Secondary Mathematics 

Curriculum, Instruction, & Assessment in Houston ISD, in an interview on July 2, 2014, 

stated, “Teacher training programs are not adequately preparing or equipping math teachers 

with the tools needed to teach algebra with depth and understanding for all students, 

including Title I at-risk students.”  Also, she declared, “The strong math teachers are 

scooped up to teach in high schools causing a severe talent drain in the middle school math 

teacher pool” (Kendall, 2014).  Since, most large, urban school districts are still challenged 

by the lack of certified teachers in math, new methods are needed to supplement the 

learning for these Title I at-risk students.  Technology may give us a glimpse in finding a 

new solution or strategy.      

Technology to Teach Algebra in Middle Schools.  Technology in the classroom 

has expanded in secondary schools.  Another middle school low-cost initiatives or strategy 

is using algebra software to supplement classroom teaching.  It may be too early to tell 

whether or not they are successful.  Dr. Kendall shared “The district currently uses Think 

Through Math for grades 3-8 as an algebra intervention.  This computer software program 
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is free from the state for grades 3-8 and low-cost for high schools to supplement the 

learning of algebra.”  I asked, “Has it been effective in helping Title I at-risk students be 

successful with algebra in large comprehensive middle schools?” She responded, “An 

evaluation has not been conducted” (Kendall, 2014).  Of course, this prompts the question, 

why would we use a math program to help middle school Title I at-risk students if it has 

not been proven to be successful?  

Nonetheless, there are promising preliminary results in Houston ISD, Rice School 

Principal, a K-8th Technology Magnet campus, was quoted recently on an HISD blog 

stating, “Our STAAR math scores increased for 2014 at every grade level.”  Think Through 

Math is one of two programs supported by the Texas Education Agency through its TEXAS 

SUCCESS Initiative (Blog Houston ISD, July 1, 2014).  Nothing less is expected from a 

Technology Magnet campus.  It would be significant to determine whether or not there was 

success with this program in high minority schools.  Think Through Math has some 

benefits.    

Think Through Math offers online summer competition for students to win prizes 

such as an Amazon gift card and encourages students to maintain and sharpen math skills 

while also having fun during the summer months.  Again, it is early to tell whether or not 

Title I at-risk students in large, diverse urban comprehensive middle schools or high 

minority middle schools or non-magnet middle schools have success with this program.  

Another initiative is using I-Pads in the classroom to teach algebra in middle schools. 

In California’s Earhardt Middle School, eighth-grade students in two classrooms 

piloted the used of iPads with online Algebra Apps by Houghton Mifflin & Harcourt.  The 

results were impressive: seventy-eight percent of the students attained proficiency or 
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advance scores on the 2011 California Standards Test for Algebra (Schachter, 2013).  This 

was nineteen points higher than two other similar classrooms at Earhardt.  The author 

claims there are two critical components of this strategy.  Teachers trained during the 

school day on connecting algebra to real-world applications.   The use of a comedy writer 

to engage students and parents at home proved successful.  The four hundred videos gave 

an entertainment on algebraic equations and the students were allowed to take home the 

iPads.  As Jay McPhail, Riverside USD’s technology coordinator, enthusiastically states, 

“You wouldn’t think an algebra video would be entertaining, this guy was exciting to listen 

to,” “I wanted to go back and take algebra again” (Schacter, 2013).  If only all algebra math 

teachers were comedians, students might be more excited about learning algebra.  In fact, 

many secondary math teachers have a dry sense of humor and use a stand-and-deliver direct 

approach to teaching algebra.  The use of algebra video games has proven to be successful.  

The issue of how much time should be allowed to coordinate technology time in the 

classroom as a supplement to direct teaching from a certified algebra teacher warrants 

future discourse. 

Currently, many large, urban school districts are implementing bold initiatives of 

one-on-one (one IPad (laptop) per student) in high schools such as in Houston ISD with 

the PowerUP initiative.  It is early to tell whether or not there is an increase in student 

achievement for Title I at-risk students. 

Block Scheduling versus Traditional Scheduling.  Many elementary, middle, 

intermediate, and high schools currently use accelerated ninety-minute block scheduling, 

as opposed, to the traditional one hour per course period schedule.   Both methods are low-

cost strategies.  Some secondary large comprehensive high schools explored and 
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implemented a hybrid student schedule using a block schedule for math and science classes 

and traditional schedules for elective classes.  These classes usually follow an alternating 

days (A/B) schedule.  A day may consist of four ninety-minute classes whereas B-day 

consist of seven sixty minute classes.  In Houston ISD, many large comprehensive middle 

schools use block scheduling to teach math.  Regarding block scheduling to teach math, 

many studies have been inconclusive (Crotteau, 2002).  One study that had the hybrid 

schedules of both block and traditional schedules for mixed ability math students found 

that algebra students in a traditional schedule format of instructions appear to be superior 

for students with below-average ability, but the superiority was reversed with the 

increasing levels of ability (Crotteau, 2002).  

This notion is strongly supported by Kay Kubena, the math department chairperson 

for High School X and Houston ISD Secondary Teacher of the Year, when asked why 

traditional scheduling is more effective for Title I at-risk students in large comprehensive 

high schools?  She responded, “Because traditional scheduling allows for more critical 

instructional time and math instructional time is sacred for every student” (Kubena, 2014). 

More daily periods of math equals more math time than ninety minutes every other day.  

Algebra or math homework can be reviewed the next day and the continuation of the lesson 

is not interrupted every other day.  It can be mind boggling for a middle school student to 

recall what happened two days ago in math class.  This form of learning is disjointed.  Of 

course, a teacher’s positive belief and expectations impact direct learning for all students.    

Simultaneously, it is equally important for all Title I at-risk students to hold similar 

beliefs to be successful.  At Hillside Junior High School in Oakland, California, one study 

of African-Americans students who were successful with mathematics were identified as 
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having the “mathematics identity.”  This term was used to describe African-American 

students who were successful with mathematics due to their beliefs.  These students 

expressed strong belief in their ability to learn mathematics and high levels of motivation 

to be successful mathematics students despite the many forces that could have blocked 

their success (Burton, 2003).  How does a Title I at-risk student develop a “mathematics 

identity?”  Can educators identify and capture high levels of academic motivation from 

Title I at-risk students and duplicate it for other Title I at-risk students in large, urban 

comprehensive middle schools?  Clearly, Title I at-risk students with a “mathematics 

identity” have developed strong mathematical literacy. 

Mathematical Literacy.  Another low-cost strategy that echoed in research studies 

on equity and social justice literature is building ‘mathematical literacy” for all students 

including “Title I at-risk” students.  Mathematical literacy suggests all students should be 

problem solvers who can communicate and reason mathematically – students should learn 

to value mathematics and have confidence in their ability to do mathematics (Forgarsz & 

Rivera, 2012).  But, more important, these authors boldly suggest, “As a floor for all middle 

school students, that they be ready to engage in college curricula in mathematics and 

science” (Forgarz & Rivera, 2012).  These authors suggest strongly the idea that solid 

mathematical literacy should start for all students in the sixth grade.  This mathematical 

literacy should include the building of Algebra vocabulary with its whopping 457 

mathematical terms needed to master the deep understanding of Algebraic terms for 

Algebra I, Basic Algebra, Algebra II, Intermediate Algebra, and College Algebra 

(www.mathwords.com/index_algebra.htm, July 8, 2014).  For example, a few common 

terms in eight grade Algebra include degree of a polynomial, inequality, quadratic 

http://www.mathwords.com/index_algebra.htm
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equation, variables, and associative property.  If we truly want more Title I at-risk students 

to be on the college prep track, these students need to understand the complexity and 

sophistication of algebra language starting in middle schools.  Also, eighty algebra terms 

are recommended for mastery for all middle school teachers from the University of 

Houston, Department of Education.  The earlier we get started in building mathematical 

algebra literacy, less Title I at-risk students struggle with understanding and learning 

algebra.   Some mathematicians and educators refer to this low-cost strategy as the “Early 

Algebraization” of all students.   Early Algebraization for all students is discussed in later 

chapters.    

High Schools 

An urban comprehensive high school is a huge, cumbersome and sophisticated 

organization.  The sheer volume of students is equivalent to many small towns in Texas.   

Large, urban comprehensive high schools’ student populations usually range from 1,200 

students to over 3,500 students.  These large school organizations are complex, 

sophisticated, and filled with a diverse ethnic student population.  Students’ abilities range 

from those who barely squeak through to graduation and go on to a community college, a 

job, or the armed services to students who attend prestigious and very expensive Ivy 

League schools.  Most large, urban cities have an average of twenty large comprehensive 

high schools and this is not counting the three to six large comprehensive high schools in 

surrounding suburban districts that, in fact, are becoming more diverse and “urbanized.”  

These large comprehensive high schools are consistently looking for new initiatives or 

strategies to address the academic success of all Title I at-risk or minority students.    
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High School Initiatives to Increase Algebra Scores.  One of the major initiates 

tackled in large, urban high schools in addressing the low performance of Title I at-risk 

students with algebra is looking at success factors of minority students in high schools.  

Traditionally, most efforts in addressing this problem focused primarily on urban 

elementary in low-income neighborhoods.  Yes, this research has produced great results in 

the expansion of early childhood programs such as Headstart, Montessori, and Early 

Childhood campuses.  However, once many Title I at-risk or minority students reach high 

school or the ninth grade to tackle algebra, if he or she is not equipped with strong algebraic 

math skills, there is no turning back the clock to start over in elementary or middle schools.  

A team is needed to bridge the gap in learning. 

Normally, in a large comprehensive urban high school, the ninth grade algebra 

team, administration, and support staff must work immediately in a triage to improve the 

algebra skills of all Title I at-risk students.  These efforts are commendable, but, usually 

fall short for almost one-fourth of all Title I at-risk students in some large, urban high 

schools.  This is evident by the number of repeat classes every year, morning or after school 

tutoring programs, two-four weeks of standardized testing “blitz” tutoring, and credit 

recovery or summer school programs that are filled with many at–risk students.  

Nonetheless, there are several studies that look into “resiliency factors” that contribute to 

Title I at-risk students successfully making it to college with strong academic skills.    

An exploratory study of six high schools in California and Arizona discovered key 

features in secondary school environment that contributed to language-minority students 

or at-risk ELL students becoming academically successful and college ready.  The author 

proposed shifting from an often cited “deficit” model of education by referencing students’ 
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failures to cultural, linguistic, and socioeconomic factors as keys to failure in schools.  They 

proposed looking at secondary schools with new lenses and suggest that educators in 

secondary schools view and believe that, “All children are eminently educable, and the 

behavior of the schools is critical in determining the quality of education….” (Lucas, 

Henze, and Donato, 1991).  Dr.  Yvette Jackson, in her book, The Pedagogy of Confidence, 

made a similar assertion when addressing the focus on weaknesses when the discussion is 

on the “achievement gap” in education’s public arena.  She eloquently states, “As many 

students of color are branded with the pernicious label of ‘achievement gap,’ This label has 

exacerbated the cultural myth, that the only way to close the gap is by focusing on 

weaknesses” (Jackson, 2011).  More poignantly, she writes, “As a result, we have been 

misdirected to turn our backs on the vast intellectual capacity of these students…dismissing 

two inherent truths about learning: 

 All people have an intrinsic desire to learn and be self-actualized. 

 All brains are the same color.    

In other words, the way the brain makes learning happen does not differ from one 

culture to another. What is different among cultures is the information one is exposed to 

and the types of thinking processes that might be engaged in more often (Jackson, 2011). 

Furthermore, the Harvard Education Review report on the six high schools 

confirmed that a shift in thinking must occur to start addressing this problem.  The report 

offers, “In order to be successful with language minority students, high schools must place 

a high priority on services and attitudes that go beyond academic instruction.”  We need to 

stop looking at weaknesses of students and blaming other factors for the failure of Title I 

at-risk students.  We do not have time; in high school, we need to fix the problem on day 
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one.  Some of the successful strategies, including sending teachers to Mexican schools to 

observe mathematics teaching in a Mexican school.  One of the teachers said that 

understanding how Mexicans are taught math in Mexico made teaching math easier to 

language-minority students (Lucas, Henze, and Donato, 1991).  Also, increasing parental 

involvement, more counseling services, and other significant factors from this report 

included: 

1. Value is placed on the students’ language and culture as an asset, not a liability. 

2. High Expectations of language-minority students are made concrete by hiring minority 

staff in leadership positions to act as role models. 

3. School leaders make the education of language-minority students a priority. 

4. Staff development is explicitly designed to help teachers and staff to serve language-

minority students more effectively ((Lucas, Henze, and Donato, 1991).  

One Latino principal of the six high schools credited with raising standardized test 

scores, tightening discipline, and raising the moral of teachers after encountering 

opposition from some of the teachers decided to eliminate “remedial” classes.  When 

teachers told him that students were going to be lost in algebra, he argued, “Students 

perform as expected…students in remedial classes in middle schools are still in remedial 

classes in the eleventh grade and often perform worse as time goes on.”  He further 

argued, “Language minority students will learn in a classroom filled with students of 

mixed abilities than in a classroom filled with minimal math skills and if they are going 

to fail remedial math, why not have them fail basic algebra?”  (Lucas, Hence, and 

Donator, 1991).  Who can argue with this when educators know that all students can rise 

to the level of expectation? 
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In 2013, at High School X, a similar strategy was used to quickly move ELL students 

who were failing algebra in the fall semester to regular mixed ability classes in the spring 

semester.  Many of the students had limited success with passing the class.   A key 

component discovered was that the mixed ability algebra teacher needed to be trained and 

knowledgeable of ELL teaching strategies and as suggested above.  These teachers must 

believe that the student’s language is an asset, not a liability.  In the classroom, with the 

most failures, these teachers believe that ELL student’s native language was a liability 

(Kubena, 2014).   

In contrast, a study in 1992 of high school graduates examined whether student, 

parent and peer engagement contributed to Title I at-risk students’ success in graduating 

from high schools.  Six risk factors were considered for moderate to high risk students 

from eighth grade transitioning to high school.  They include: 

 Low socioeconomic quartile 

 Single-parent family 

 Older sibling dropped out of high school (asked in tenth grade) 

 Changed schools two or more times from first to eighth grade 

 Average grades of C’s or lower from sixth to eighth grade 

 Repeated an earlier grade from first to eighth 

If a student met two or more of these factors, he was considered a moderate to 

high-risk student to drop out of high school according to this study.  This sample study 

from the National Educational Study that used a four-step logistic regression for 

probability analysis found: factors that contributed to Title I at-risk students’ success in 

graduating from high and going to college included: 



73 

 

 

 The frequency of school-related discussions and parents’ expectations for their teen’s 

educational attainment. 

 Highest odds – students who had friends with college plans. 

 Received assistance from a teacher or staff in the college application process 

 The attendance and extracurricular activities had minimal effect on the enrollment to 

college.    

 Although only (5%) of Title I at-risk students participated,  high school outreach 

programs doubled the odds of enrolling in a 4-year college (Horn and Chen, 1998). 

Also, the difficulty of passing algebra is transferable to higher education.   In fact, 

one-third of all students failed to pass algebra on their first attempt in college (Warner, 

2005).  In a study of examining success factors of academically Title I at-risk college 

algebra students at the University of Arkansas at Fort Smith discovered: the student 

needed to score higher than a 19 on the ACT exam and earn at least a B in intermediate 

algebra.  This study included results of a student survey of 910 mathematics students one 

week after the midterm grades.  This study pointed out that these students had: 

 many demands on their time 

 sixty-three percent worked twenty hours or more a week 

  were not spending enough time studying math, they needed help with technology 

 spending time in the classroom was the most important factor contributing to the learning 

of the material (Warner, 2005).  

With the many broad and diverse programs in some large comprehensive high schools, 

spending meaningful time in the classroom is crucial for success for all students. 
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A Buffet of Intervention Programs.  Also, from a micro view, in large, urban 

comprehensive high schools, many educators have implemented internal intervention 

programs to help Title I at-risk students be successful with algebra and other core 

subjects.  A few programs, but not limited, are early morning tutoring, after school 

tutoring, lunch tutoring, recovery summer school, summer math camps, two on one 

teacher/student ratio tutoring, daily pull-outs for small group tutoring, computer software 

programs to teach algebra, coaches coordinating early morning tutoring for athletes, 

etc…   

All these efforts are admirable in an attempt to raise low performance from Title I at-

risk students on standardized testing or to pass academic courses.  Most of these programs 

are short termed and the new flavor of the month when faculty changes on a consistent 

basis.  However, the question remains, which ones are the most effective and why do large 

comprehensive urban secondary high schools not stick to one proven method?  A proven 

low-cost method is the double dosage of algebra classes to Title I at-risk students if 

implemented with strong administrative support, computer software, and highly 

specialized professional development for algebra teachers.   

Double Dosage of Algebra I.  In the continual effort to improve low algebra scores 

on standardized testing and reduce the high failure rates with algebra in ninth grade, large, 

urban school districts are using a popular approach to address this problem called double 

dosage.  In fact, nearly half of all large, urban districts reported double math instructions 

as the most common form of support for students with low skills (Council of Great City 

Schools, 2009).  The double dosage strategy is enrolling low-performing Title I at-risk 

students in two class periods of algebra in the ninth grade either in a blocked schedule, two 
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period class or a second “support” class taken simultaneously with the primary algebra 

class (Nomi and Allensworth, 2013).  Chicago Public Schools was the first largest urban 

school district to implement the double dosage low-cost strategy. 

In 2003, Chicago Public Schools, the third largest urban school district in the 

nation, implemented the double dosage strategy after the failed policy of requiring algebra 

for all ninth grade students; test scores for low-performing students did not improve and 

their failure rate increased.  In fact, this policy led to more mixed-ability classrooms and 

as a result, declining test scores for high-performing students (Nomi, 2012). 

 Consequently, the double dosage of algebra was implemented in many high 

schools.  The primary feature of the double dosage algebra policy was to provide double 

algebra instruction for students with below average incoming ninth grade math skills, 

instructional support for teachers, and additional curricular resources, such as Agile Mind 

and Cognitive Tutor.   Incoming ninth graders were sorted into two groups based on the 

national median score on the Iowa Test of Basic Skills.  If a student scored below this 

median, he was referred to the “below-norm” category and received two periods of algebra 

– an algebra support class and a regular algebra class (Nomi and Allensworth, 2013).  Two 

major student groups are developed by this policy.  A policy focusing on weakness. 

This policy of double dosage is viewed as a failure in Chicago because although 

test scores improved, the overall pass rate did not improve (Nomi and Allensworth, 2013). 

Nonetheless, the double dosage of algebra policy in Chicago can provide lessons on 

improving the double dosage strategy.  Building on existing policy is a good idea.  For 

example, the development of strong math algebra skills within the second support class can 

enhance the passing rate for Title I at-risk students.  Primarily, the double dosage policy 
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allowed for more instructional time, professional development, and instructional resources 

that focused on boosting test scores (teaching to the test) while not on developing a deep 

understanding of algebra concepts.   

Also, double dosage classrooms sorted students into two major groups.  In 100 

percent of double dosage classes, these schools had students with lower average incoming 

skills and had a larger proportion of low-income, African-American and Latino students.  

The below-norm students group had a problematic higher concentration of students with 

behavioral problems, high absenteeism, lower student learning and the higher failure rates.  

Also, these behavioral problems affect all students as they tend to present difficult 

conditions for teaching (Nomi and Allensworth, 2013).  This low-cost strategy of double 

dosage can be minimally effective if behavioral problems and high absenteeism can be 

addressed immediately before or simultaneously with the many low-skilled students in the 

double dosage classroom.  More critically, teachers in these classrooms need to be masters 

with classroom management and supported strongly by the administration.    

Effective Peer Tutoring.  At the large, urban comprehensive High School X in 

Houston ISD, with a 91% passing rate of all first-time ninth-graders passing the Algebra I 

STAAR test, the highest algebra scores for three years for any large comprehensive high 

school, Julie Burnside, a high school calculus math teacher, commented, “An effective 

tutorial before the STAAR standardized test is to have former successful Algebra I students 

peer tutor low-achieving Title I at-risk students with direct supervision for two weeks 

before the test.”  How does a calculus teacher motivate busy advanced math students to 

peer tutor low-performing Title I at-risk algebra students?  She responded, “The advanced 

math teachers’ offer one extra point on an exam for every day they tutor” (Burnside, 2014).  
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Of course, the days of tutoring cannot exceed ten days and the tutoring is offered after 

school for one hour.   These high-skilled former algebra students are eager to tutor due to 

the competitive nature of advanced students.  Many advanced students need a few extra 

points on an exam to meet the final exam exemption criteria.  These students eagerly tutor 

Title I at-risk students.  These students also accumulate National Honor Society community 

hours.  This low-cost strategy had great results with many Title I at-risk students who 

attended tutoring for at least eight days.  Regarding test scores improving, recent research 

indicates, “Both high-and low-skill students learn more in a classroom with more high-

skill peers (Nomi and Allensworth, 2013).  To further substantiate this strategy, in Japan’s 

educational system, advanced math students are expected to help under-achieving math 

students.    

This system of collaboration encourages all students to succeed with math 

performance.  Research suggests that Japan’s education system's commitment to 

cooperation — rather than typical American competition — sets students apart.  High-

performing students are expected to assist lower-performing students rather than advancing 

a grade or class level.  The result? Higher test scores for everyone (McCoy, 2014).  Our 

American educational system of competition leaves many students behind due to our 

narrow focus to limit scholarships to the few and elite.  Since some or nearly one-half of 

Title I at-risk students who failed a course or a section of the standardized test stay for an 

after school tutoring program, the other half can study at home in isolation or with little 

help and support.  He is lucky if he has an older sibling who can help him with algebra.  

Effective Homework – A Low-Cost Strategy.  The homework time and 

completion of high school Title I at-risk students are critical for academic achievement.  
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No one can debate the importance of homework for all students.  However, homework for 

math is crucial because math is based on the building blocks of math skills.  These blocks 

of algebraic skills are reinforced with a few daily effective homework problems to ensure 

learning.  It is like practicing to swim in three feet of water; one must continue to practice 

until mastery before swimming in five feet of water.    

Homework is assigned to students starting in elementary school.  The type of 

homework varies from elementary to secondary schools.  In elementary schools, homework 

time is less and usually focused on developing reading and language arts skills (Epstein, 

2011).  In high school, homework is more difficult, longer, and math assignments increase.  

The typical homework assignments from algebra students is a handout sheet with numerous 

practice problems.  These practice problems are usually too numerous, diverse in difficulty, 

and filled with poor or confusing instructions.     

In the U. S., some research studies have focused on the different kinds of homework 

for Intermediate Algebra students in community college from on-line-based to traditional 

textbook-based homework.  This study revealed there was no statistical difference in 

achievement and retention rates between seventy-one students who were assigned 

homework from the textbook to the ninety-three students who were assigned on-line 

homework (Fife, 2008).  This prompts the questions of how much and what kind of algebra 

homework is assigned to Title I at-risk students in the ninth grade in large comprehensive 

high schools where the time demands of afterschool activities are exceedingly paramount.   

In one study of ten reasons for homework, homework should be to increase speed, 

mastery, and maintenance of skills, demonstrate the application of schoolwork to real-life 

applications and experiences and promote parental awareness of and support for students’ 
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work and progress (Epstein, 2011).  Evie Eddins, a math specialist for grades 6-12 at the 

Sarasota (Fla). County Schools adds, “A big problem is getting teachers to focus on real-

world use of the formulas and operations posed in algebra which will make the subject 

more understandable and interesting (Schachter, 2013).  He adds, “What has been lacking 

is the teachers’ understanding of how math is used – how the curved surface of a car 

headlight determines how that light shines on the road.”  In this context, purposeful 

homework is deeply relevant to passing algebra for Title I at-risk students.  In another 

study, high-ability students in high school were given more homework and class time than 

low-ability students (Epstein, 2011).  Furthermore, the studies of time spent on homework 

are complex.  Completion time allowed and the design of homework by teachers are 

important.    

Some researchers have studied the causal relations or patterns between time and 

achievement.  In one study, Keith (1982) reported regardless of initial levels of ability, high 

school students who did homework regularly received higher report card grades than other 

students.  Also, low-ability students who did ten hours of homework or more per week had 

as good a report card grade as high-ability students in high school who did no homework 

(Epstein, 2014).  This is not the normal case because high-ability students are given more 

and meaningful homework.  In fact, some teachers assign students in low-ability classes 

with less homework or less interesting assignments than students in honors or advanced 

classes (Epstein, 2014).  On the other hand, in another study, low-ability students in the 

upper grades can stop doing homework if it is frustrating, if it does not help them learn, or 

if they are pressured by peers not to do homework.  This explanation is supported by 1999 

NAEP (National Association of Educational Progress) data that indicate that thirteen 
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percent of high school students do not do any homework that is assigned (Epstein, 2011). 

If Title I at-risk students are assigned less relevant homework or do not do any homework, 

the chances of passing algebra are dimmed.    

As stated above, the implications of time demands for Title I at-risk students in 

large comprehensive high schools are great.  Many large, urban and suburban 

comprehensive high schools are composed of large athletic, fine arts programs, and many 

extra-curricular clubs after school.  These programs compete and pull from academics after 

school tutoring demands and homework time.  In one study, a meta-analysis of 29 studies 

by Boaz Schulif, had cluster similar extracurricular activities, such as sports and fine arts 

and tutoring, and their impact on academic achievement on (GPA, Maths, English/ Reading 

and Science).  He concluded that “Extracurricular activities participation does not 

positively or negatively affect students’ educational outcomes positively or negatively” 

(Schulif, 2011).  This study includes similar independent variables, such as time spent on 

after school sports, fine arts and completing homework.  Thus, homework design and time 

completion have important implications for teachers in secondary schools.  Previous 

research has suggested two low-cost strategies.  Homework should be designed more 

effectively and enable low-ability or Title I at-risk students to take the time they need to 

complete their work in the classroom, and teachers should design, high-quality homework 

so that students who complete their assignments benefit from their efforts (Epstein, 2011).  

More research is needed on how parents can effectively help Title I at-risk students with 

algebra homework, behavior problems, and high absenteeism before arriving at high 

school.   
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Finally, more research is needed to determine what class periods do Title I at-risk 

students learn algebra at optimal levels.  The first and last periods to teach algebra to Title 

I at-risk students has not been successful due to a high frequency of tardiness caused by 

sleep deprivation or transportation issues.  A recent study from researchers of University 

of Oxford, Harvard Medical School and the University of Nevada discovered that by 

forcing students to get up “too early” in their biological time cycle causing severe and 

chronic sleep loss, and as a result, poor communication, decreased concentration, and 

cognitive performances (Schaffhauser, 2015).  This finding has implications for secondary 

comprehensive high schools that offer critical core subjects during first period to 

accommodate many athlete or fine arts students’ afternoon classes.  Algebra afternoon 

periods are also impacted by over crowdedness due to earlier athletic periods.  This leads 

us to the next chapter on examining how much time a student spends after school truly 

practicing and learning algebra and what are some important perceptions of teachers who 

teach algebra. 

 



 

 

Chapter III  

Methodology 

To further understand the phenomenon of the high failure rate of Title I at-risk 

students taking algebra in the ninth grade in large, urban comprehensive high schools, we  

examined some of the patterns or trends associated with this problem.  The amount of time 

spent on after school extra-curricular activities is examined to determine whether or not 

there is a positive or negative impact on passing algebra.  Also, from a ninth grade 

classroom context, algebra teacher’s perspectives are examined.   

The researcher’s approach in conducting this research is a combination of both 

“postpositivists” and “pragmatism” (Creswell, 2009).  This study examined first-time 

‘pure” Title I ninth graders who have never taken algebra in a large, urban high school 

setting and fail algebra during the crucial first semester.  These students are typically called 

freshmen in high schools.   

A “postpositivists” philosophy espouses the notion that “cause(s)” determine the 

effects or outcomes. Therefore, during this study, a strong underpinning of 

“postpositivisits” is inductive while searching for a unique pattern, trend or an association 

of independent variables (time spent on different activities after school) of the problem.  

The research used a directional theoretical lens that is reflective of social justice and 

political aims and draws its meaning and understanding from different assumptions and 

different forms of data and analysis (Creswell, 2009).  This study is a mixed method 

research both a quantitative and qualitative study.    

A quantitative study is used to collect information to demonstrate a relationship 

between the number of hours spent doing algebra homework and number of hours spent on 
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after school extracurricular activities for Title I at-risk students.  To understand what is 

happening in an individual mathematics classroom; it is important to examine the 

experiences of teachers both inside and outside the classroom and the culture of the school 

as a whole (Burton, 2003).  Algebra teachers’ perspectives from a large, urban high school 

are also included in this study.  This study included a qualitative study that explores 

meaning and understanding ascribed by individuals or groups of individuals to a social or 

human problem (Creswell, pp. 7-9).  Current and former algebra teachers’ opinions, views, 

and experiences with teaching Title I at-risk students who passed and failed algebra in the 

first semester in the ninth grade provided a unique insight and contribution to this study.  

The idea is for the qualitative data to expand and support the quantitative data to explain 

this phenomenon.  Thus, the research designs warrant mixed method procedures. 

The research design of this study is mixed method.  This method serves a 

transformative purpose to advocate for marginalized groups, such as women, ethnic/racial 

minorities, gay and lesbian communities, people with disabilities, and those who are poor 

(Creswell, 2009).  It is typically understood by educators that many Title I at-risk students 

(who are not on grade level) are a marginalized group in public education.  The reason to 

include both types of studies is to provide a more comprehensive analysis of this problem/ 

phenomenon of many Title I at-risk students failing algebra.  This type of research study 

is important because it involves the use of both approaches in tandem so that the overall 

strength of the study is greater than either qualitative or quantitative research (Creswell, 

2009, p.4).   

This study examined a pattern or trend to illuminate a unique pattern of  time spent 

doing algebra homework as compared to the time spent on after school extracurricular 
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activities for Title I at-risk students.  Many of these students performed poorly during the 

first semester of algebra in a large, urban comprehensive secondary school.  The two central 

research questions are:     

1. What are the differences between Title I at-risk students who do not pass algebra in the 

first semester in the ninth grade and other Title I  at-risk students who pass algebra in the 

first semester in the ninth grade in a large, urban comprehensive high school?  This study 

compares the time spent with after school extracurricular activities with the time spent on 

completing algebra homework. 

 

2. What do algebra teachers believe are the dominant reason(s) many Title I at-risk students 

fail algebra during the first semester in the ninth grade in a large, urban comprehensive 

school?   

The first question involves a survey research – a numeric description of a trend of 

a convenience population.  A convenience sample is made up of people who are easy to 

reach.  This study surveyed two large sample groups: Title I at-risk “first time – first 

semester” students who passed algebra in the ninth grade as freshmen and Title I at-risk 

“first time – first semester” students who did not pass algebra in the ninth grade as a 

freshman.  This survey is based on grounded theory of inquiry to derive a theory of a 

process or a new strategy based on the responses of the participants.  The characteristics of 

this design are to compare data from different categories (Title I at-risk, race, gender, etc…) 

and to collect data on the similarities and differences of these groups with the information 

provided (Creswell, 2009, p.13).  Categorical data was used for the analysis.  
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The first page of the survey includes demographic information, such, age, gender, 

and race, order of sibling, and ownership of a smart phone with a data plan.  A few 

questions are student perception questions related to the teacher in the classroom.  For the 

purpose of this study a “week” is defined starting on Monday going through Friday due to 

the importance of daily mathematical practice to develop proficiency and fluency with 

algebraic concepts.  Also, the general survey questions included: 

1. How many hours a week do you spend doing algebra homework? 

2. How many hours a week do you spend rehearsing/performing for a fine arts program? 

3. How many hours a week do you spend practicing/ performing for an athletic event? 

4. How many hours a week do you work after school at a job outside the home? 

5. How many hours a week do you care for a sibling after school?  

6. How many hours a week did you spend at lunch tutorials last semester?  

7. Do you have a cell phone with a data plan?  

8. Did your algebra teacher explain difficult concepts clearly? (see Appendix B) 

The survey design asked students to check from a list of multiple responses for 

categorical data.  For example, the student checks, if the student spends less than two hours 

per week doing after school algebra homework, and school athletic, or fine arts activity.  

He is assigned a one.  The students also checks if he spends more than two hours per week 

doing algebra homework, or involved with an after school extracurricular activity, he is 

assigned a two.  This allows an expected count of at least five responses per question.  This 

is recoded, from the previous four categories of hours spent on after school activities.  This 

was necessary, in order to get at least five responses in each cell for a Chi-square analysis.    
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Also, quantitative data from the end of the first semester from High School X - a 

comprehensive urban high school is included in this study as a starting point.  This school 

is the setting for the study with algebra students and certified algebra teachers.  

The second research question is related to the importance of math teachers’ role in 

helping Title I at-risk students to be successful with algebra.  This question involves a 

qualitative strategy and an advocacy and participatory worldview.  With this worldview, 

the participants help to construct questions that are relevant and provide a united voice for 

reform and change.   This is a social justice change that focuses on an agenda to improve 

lives and on the needs of a marginalized group (Creswell, 2009, p.9).  This study involved 

and asked former and current algebra teachers to help construct eight relevant questions to 

determine what they think are the dominant reason(s) Title I at-risk students fail algebra 

the first semester in the ninth grade as freshmen.  This survey provided a better 

understanding of current perceptions from algebra teachers in a large, urban, 

comprehensive school.  This survey administered to previous and current algebra teachers 

from High School X in the Houston Independent School District drew conclusions and 

generalizations from categorical data.   

Furthermore, the math teacher survey research is a descriptive study and a Likert 

scale is used.  The math teacher survey questions have intervals between data values.  Also, 

the survey questions have intervals between data values that are not equal.  The ranking of 

these variables have a numeric significance to indicate the ranking of these variables/items 

relative to each other. For example, this study lists different reasons generated from a list 

that algebra teachers gathered during the past five years at High School X.  These teachers 

were asked on a form at the start of each year, “Why do some students fail algebra?”  These 
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eight questions centered on why they believe many Title I  at-risk students fail algebra the 

first semester in the ninth grade as a freshman.  The list is determined and a rating scale is 

used in the survey for each specific reason.  Each participating teacher selected: strongly 

agree = 1, agree = 2, no opinion = 3, disagree = 4, and strongly disagree = 5.    

The list of questions included: 

1. Title I at–risk students entering the ninth grade are not prepared for ninth grade algebra 

because they did not received a strong mathematical foundation in middle school. 

2. Title I at-risk students entering the ninth grade are not successful with ninth grade algebra 

because they do not have in-class strong study skills and do not complete classroom 

assignments. 

3. Title I at-risk students entering the ninth grade are not prepared for ninth grade algebra 

because they are involved in extracurricular activities since middle school. 

4. Title I at-risk students entering the ninth grade are not prepared for ninth grade algebra 

because they lack parental support at home. 

5. Title I at-risk students entering the ninth grade are not prepared for ninth grade algebra 

because they are not motivated or interested in math. 

6. Title I at-risk students entering the ninth grade are not prepared for ninth grade algebra 

because these students lack algebraic vocabulary mastery prior to entering the ninth grade. 

7. Title I at-risk students in middle schools that have block scheduling are less effective than 

traditional scheduling. 

8. Title I at-risk students entering the ninth grade are not successful with ninth grade algebra 

because these students do not take advantage of lunch tutorials or afterschool tutorials. (see 

Appendix C)   
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The strategy for this research design is the “Sequential Explanatory Transformative 

Strategy.”  With this approach, the researcher collected both quantitative data information 

(phase I) from students and qualitative data information (phase II) from teachers to give 

voice to a different perspective from multi-levels to explore this phenomenon.  This 

approach creates sensitivity to collecting data from marginalized or underrepresented 

groups (Title I at-risk students) and ends with a call for action or reform (Creswell, 2009).  

The data presented side by side to present an overall composite of the problem.   The 

qualitative data built and support the results from the quantitative data for a composite 

generalization and conclusion.   Sequential Design Source: Adapted from Creswell et al.  

(2009). (see Figure 9) 

Sequential Explanatory Transformative Design. 

 

Figure 9.  Sequential Explanatory Transformative Design 
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Setting 

This study gathered preliminary data from the Houston Independent School District 

failure reports generated by the High School Office in August, 2015 after the end of the 

first school year.  Dr. Verita Holmes, provided the researcher with a comparison chart 

with the algebra failure percentage of all large, urban high schools in the Houston 

Independent School District (2015).  The chart is broken down by ethnicity, gender, and 

first time algebra students who failed algebra in the fall semester in the largest, ethnically 

diverse urban comprehensive school in Houston ISD.  Source: V. Holmes, (2015) 

Houston ISD Department of Research, Aug.  24. (See Figure 10) 

 

 

Figure 10.  The 36% failure rate of first-time ninth graders who took algebra. 

 

This study specifically surveyed students and teachers from High School X.   High 

School X demographics from PEIMS Data Report on October 31, 2014 includes the total 
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students at High School X are: White 21.7%, Hispanic/ Latino 42.7%, Black or African-

American 20.3%, and Asian 13.3%.  High School X is a 100% Title I school. 

Subjects 

The population for this study is for “pure” freshman (first-time – first semester) 

Title I at-risk algebra students who passed and did not pass algebra at High School X.   All 

math teachers from High School X participated in the surveyed. 

The two student groups are ethnically diverse, male and female, and approximately 

one hundred and fifty students.   Approximately, one fourth of the ninth graders who did 

not pass Algebra A are grouped in Algebra A repeat classrooms starting January 2015.   

The other half of the ninth graders who did pass Algebra A in the first semester are in 

Algebra B classrooms in January 2015.  In the fall semester of 2015, the students who 

failed Algebra A in the fall are in either Algebra B or Geometry A if they attend summer 

school and successfully pass Algebra A in the summer Title I credit recovery program.    

All “first-time first semester” Title I at-risk students who either passed or failed 

Algebra A in the fall semester of 2014 are in Geometry A in the fall semester of 2015 at 

the time of this study.  If the student no longer attends High School X, he is not a participant 

in this study.   

Also, the study includes a survey for math teachers.  This is the second group.  This 

group consists of twenty-three current algebra math teachers and teachers who taught 

algebra in the past at High School X and still teach at High School X.  This group of algebra 

teachers consists of approximately (75% female, 25% male), youngest 23 years old and 

oldest is 54.  The math teachers are certified and most have taught more than five years. 
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They work together in small learning communities called PLC (Professional Learning 

Communities). 

Procedures 

A step by step description of the process is conducted during the study.  The first 

step is to get permission from the Houston Independent School District. (see Appendix D) 

Secondly, the researcher needed to get permission from the Human Subjects Committee at 

U of H. (see Appendix E)   Permission from both institutions of learning to conduct the 

survey and ethical issues were considered and acquired.  

Once the consent from the district and the University of Houston is granted, a 

consent form to participate was given to each algebra student, their parents, and algebra 

teachers.  The researcher received permission from the campus principal to conduct the 

study at High School X minimizing instructional time loss due to the surveys conducted 

on campus.  Participant autonomy and justice (equal and fair opportunity) is granted.  All 

data is kept confidential and survey results are locked and secured for three years then 

destroyed at the University of Houston, Department of Education.    

Specifically, the step by step procedures are described below.  The Title I at-risk 

ninth grade students are asked to complete a sixteen question survey to examine how 

many hours were spent doing algebra homework, practicing afterschool with sports or 

fine arts activities, hours spent working at a job, or caring for a sibling.  Do they have a 

smart phone with a data plan?  The math teachers are asked to rate on a Likert scale 

eight closed-ended questions.  These questions were generated from the algebra teachers 

from High School X.  The teachers used a rating scale and selected one of the five 
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choices: strongly agree = 1, agree = 2, no opinion = 3, disagree = 4, and strongly disagree 

= 5.  A sample question is: 1. Many Title I at-risk students who fail algebra in the first 

semester in the ninth grade are not prepared because they did not receive a strong 

mathematical algebraic foundation in middle school.  The primary investigator has vetted 

out the most consistent and relevant questions generated from the math teachers over the 

past five years.  The math teachers answered the survey with an attached consent form.  

The survey was conducted after school during a math department meeting and no 

instructional time was lost. Only those math teachers who agree to the (cover letter) form 

and clicked "Yes, I agree" participate in the survey on-line.  The primary investigator 

remained in his office to mitigate any hint of coercion.  The survey results are analyzed 

using a statistical descriptive analysis.   

Next, the Title I at-risk students are identified and recruited by running a query 

and identifying all Title I at-risk students who passed and did not pass algebra in the first 

semester at High School X in the fall of 2014.  These students are freshmen in the ninth 

grade.  A parent and student informed consent are given to the parent and the student 

prior to the survey.  These students are clustered in geometry classes the following year if 

they still attend High School X.  The researcher sent the solicitation script for the students 

to the geometry teachers via school inbox e-mail.  After collecting all the signed parental 

consent form, the geometry teachers read the solicitation script to the students before 

conducting the survey.  Only those students who return a signed parent consent form are 

allowed to participate in the survey.  The geometry teacher asks each participant to log 

into the district’s on-line digital format to access the student survey.  The certified math 

teacher reads each questions slowly and clearly.  She actively monitors each student to 
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ensure clarity and accuracy in responding to each survey questions.  The student survey 

take place at the end of the period to minimize classroom instructional time.  Each 

student’s participation is voluntary.  The student survey took fewer than fifteen minutes.  

Both surveys are conducted on-line using Google Forms. Google Forms is a secure 

platform with strict password protection. Privacy and confidentiality are maintained and 

stressed by the author on both consent form.  Only the author has access to all responses 

and no one is permitted to access or edit surveys. 

Instruments 

This study procured data from the school district’s Chancery SMS, a student data 

management system.  Data gathered contains information on the percent of students who 

failed algebra the first semester.  This data lists all Title I at-risk students who failed and 

passed algebra the first semester. Secondly, GoogleDocs software program is used to 

conduct the student and teacher surveys.  The use of the Houston ISD PowerUP HUB – a 

one to one laptop initiative in the Houston Independent School District to conduct the 

surveys for students and teachers was used.  The HISD HUB is a digital platform software 

used by teachers and students to upload and access on-line curriculum and information at 

High School X.      

Once the data is gathered from the student surveys, the research study uses 

descriptive statistics to examine an association, trend, or pattern between the two groups 

and the difference between hours spent doing algebra homework and hours spent in after 

school extracurricular activities.  Basic categorical summaries from the data is presented.  

A Chi- square test for independence called the “Yates Continuity Correction” is used when 

conducting a 2 x 2 table, a statistical correction has to occur.  The outcome variable is 
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whether the students passed or not.  This Chi-square test for High School X’s data was 

used to indicate if a  significant association existed between hours spent after school during 

the week doing algebra homework, athletics, and fine arts and whether Title I at-risk 

students passed or failed algebra.  If there is missing data or a student did not respond to a 

particular question, this question is not included in the analysis.   

For the teacher survey results, a descriptive analysis is used to determine math 

algebra teachers’ perspectives for why they believe many Title I at-risk students fail algebra 

in the first semester.  The questions are generated from current algebra teachers who taught 

algebra to Title I at-risk students in the past.  Generalizations and conclusions are drawn 

from these results to give a clear theoretical lens and perspective to shed a light on this 

critical gap in learning for many Title I at-risk students at High School X.     

 

 

 

 

 



 

 

Chapter IV  

Results of the Study 

 The purpose of this study was to conduct a descriptive analysis of Title I at-risk 

students in a large, urban comprehensive high school.  We examined Title I at-risk 

students who did not passed algebra the first-semester in the ninth grade as freshmen and 

determine whether there was a difference with other Title I at-risk students who passed.  

Specifically, the study described the comparison of time spent with after school 

extracurricular activities and algebra homework for both groups of students and whether 

or not the time spent had a positive or negative effect on passing algebra.  Also, this study 

gathered important algebra teachers’ perspectives to ascertain a prevailing reason or 

reasons they believe many Title I at-risk students fail algebra during the first-semester in 

the ninth grade as a first time algebra student in a large, urban comprehensive high 

school.    

The central research questions addressed in this study are as follows: 

Research Questions  

1. What are the differences between Title I at-risk students who do not pass algebra in the 

first semester in the ninth grade and other Title I at-risk students who pass algebra in the 

first semester in the ninth grade in a large, urban comprehensive high school? This study 

compares the time spent with after school extracurricular activities with the time spent on 

completing algebra homework. 

2. What do algebra teachers believe is the dominant reason many Title I at-risk students fail 

algebra during the first semester in the ninth grade in a large, urban comprehensive school?   
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Data Analyses 

 The first research question was intended to determine whether or not there was a 

significant difference between students who passed or failed algebra during the first 

semester in the ninth grade based on the number of hours each group spent doing 

homework in comparison to the number of hours spent with after school extracurricular 

activities.  As stated previously, in a large, urban comprehensive high school, 

extracurricular activities play a significant role in the life of a high school student.  

Secondary schools sponsor a large number of extracurricular activities (Shulruf, 2011).   

The goal of this study was to determine whether the time spent on after school 

extracurricular activities of athletics, fine arts and algebra homework impacted negatively 

or positively the algebra achievement outcome for Title I at-risk students in a large, urban 

comprehensive school.  The uniqueness of this study focused on first-time, first semester 

Title I at-risk freshmen students.  

The study used descriptive statistics to analyze categorical data from a survey 

given to two groups of students:  those students who passed algebra the first-semester for 

first time ninth grade students and those students who did not pass algebra. (see Table 1) 

The “Yates Continuing Correction” Chi-square test was conducted using a 2 X 2 table.  

The minimum count per cell is five.  The minimum expected count is 5.00 for each 

independent variable for this Chi-square computation.  We used a convenience sample of 

students and teachers from High School X, a large urban comprehensive high school. 

Data Analyses for Research Questions.  

Research Question One:  
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What are the differences between Title I at-risk students who do not pass algebra 

in the first semester in the ninth grade and other Title I  at-risk students who pass algebra 

in the first semester in the ninth grade in a large, urban comprehensive high school? 

Table 1 

 

Summary of the number of students who passed algebra the first semester and those who 

did not pass algebra the first semester by categories.  
Categories  Number of 

Students who 

did  

Percent Not 

Pass 

Number of 

students 

who 

Percent 

Passed 

Ethnicity Not Pass  Pass  

Asian/Pacific Islander 0  9 12.9% 

African-American 9 41% 16 22.9% 

Hispanic 11 50% 39 55.7% 

White 2 9% 6 8.6% 

Total 23  70  

Gender Not Pass  Pass  

Male 11 44% 29 42% 

Female 14 56% 40 58% 

Total 25  69  

Age Not Pass  Pass  

14 yrs old 1 4.2% 5 7.3% 

15 yrs old 9 37.5% 38 55.1% 

16 yrs or older 14 58% 26 37.7% 

Total 24  69  

Hours doing algebra HW Not Pass  Pass  

0-2 hours a week 16 68.8% 33 47.8% 

2-4 hours a week 8 18% 30 43.5% 

4-6 hours a week 0 6.2% 6 8.5% 

Total 24 6.2%   

     

Hours Sports Not Pass  Pass  

0-2 hours a week 11 68% 30 49.2% 

2-4 hours a week 3 18.8% 10 16.4% 

4-6 hours a week 1 6.2% 12 19.7% 

6 or more hours a week 1 6.2% 9 14.7% 

Total 16  61  

Hours Fine Arts Not Pass  Pass  

0-2 hours a week 11 68.8% 38 65.5% 

2-4 hours a week 5 31.2% 11 19% 

4-6 hours a week 0 0% 5 8.6% 

6 or more hours a week 0 0% 4 6.9% 

Total 16  58  

Note. The data in Table 1 show the outcome variable is whether or not first-semester Title I at-risk students 

pass or did not pass algebra.  The independent variables are: ethnicity, gender, age, hours doing algebra 

homework, sports, and fine arts.   
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The following three tables show the results of the Chi-square analysis for the 

number of hours spent doing algebra homework (Table 2), the number of hours spent on 

doing athletics (Table 3), and the number of hours spent on rehearsing or practicing for 

fine arts (Table 4) and the number of Title I at-risk students who passed or failed algebra.  

The data in Table 2 shows the number of hours spent doing algebra homework of less 

than two hours a week (1.00 = 0-2 hours) or more than two hours a week (2.00 = 2 or 

more hours) for both groups those who passed and those who did not pass.   

Table 2 

 

Algebra Homework  Hours  

 

HoursAlgebraHomeworkRecode 

Total 1.00 2.00 

0 or 1 (0=Fail, 1=Pass)            0  16 7 23 

 69.6% 30.4% 100.0% 

           1  33 33 66 

 50.0% 50.0% 100.0% 

Total Count 49 40 89 

 55.1% 44.9% 100.0% 

Note.  0 or 1 (0=Fail, 1=Pass). 1.00 = 0-2 hours a week and 2.00 = 2 or more hours a week 

 

Table 2 shows, in terms of hours doing algebra homework, those students who did 

not pass had a higher percentage 69% of doing less than two hours of homework a week.  

In comparison, those students who had passed 50% had spent less than two hours a week 

doing algebra homework during the first semester as a first time ninth grade student.  

Also, both groups had less than 50% of students who spent more than two hours a week 

doing algebra homework.  Therefore, the (Yates Continuity Correction) test indicated no 

significant association between the hours a week spent doing algebra homework and 

whether students passed or failed algebra.  𝑋2 (1, n = 89) = 1.907, p = 1.67. 
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Table 3 

 

Athletic Number of Hours  

 

 

AthleticPracticeRecode 

Total 1.00 2.00 

0 or 1 (0=Fail, 1=Pass)          0  10 5 15 

 66.7% 33.3% 100.0% 

         1  30 29 59 

 50.8% 49.2% 100.0% 

Total Count 40 34 74 

 54.1% 45.9% 100.0% 

Note.  0 or 1 (0=Fail, 1=Pass). 1.00 = 0-2 hours a week and 2.00 = 2 or more hours a week 

 

The data in Table 3 shows, in terms of hours spent practicing for an athletic event, 

those students who did not pass had a higher percentage 66% of doing less than two 

hours of practice a week.  In comparison, those students who had passed 33% had spent 

less than two hours a week practicing after school for an athletic event during the first 

semester as a first time ninth grade student.  Also, both groups had less than 50% of 

students who spent more than two hours a week practicing or performing for an athletic 

event.  Therefore, the (Yates Continuity Correction) test indicated no significant 

association between the hours a week spent doing after school practicing and performing 

for an athletic event and whether students passed or failed algebra.  𝑋2 (1, n = 74) = 

2.534, p = .111. 
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Table 4 

 

Fine Arts Number of Hours 

 

FineArtsPracticeRecode 

Total 

0-2 hours a week 

=1.00 

2 or more 

hours a week = 

2.00 

0 or 1 (0=Fail, 

1=Pass) 

        0  10 5 15 

 66.7% 33.3% 100.0% 

        1  38 19 57 

 66.7% 33.3% 100.0% 

Total Count 48 24 72 

 66.7% 33.3% 100.0% 

Note.  0 or 1 (0=Fail, 1=Pass). 1.00 = 0-2 hours a week and 2.00 = 2 or more hours a week 

 

The data in Table 4 shows, in terms of hours spent after school practicing or 

rehearsing for a fine arts program.  Those students who did not pass had the same 

percentage 66.7% of doing less than two hours of practicing or rehearsing a week.  In 

comparison, those students who had passed 66.7% had spent less than two hours 

practicing or rehearsing for a fine arts performance.  Also, both groups had less than 50% 

of students who spent more than two hours a week practicing or rehearsing for a fine arts 

performance.  Therefore, the (Yates Continuity Correction) test indicated no significant 

association between the hours a week spent doing practicing or rehearsing for a fine arts 

performance and whether students passed or failed algebra.  𝑋2 (1, n =72) = .073, p = 

.788. 

Research Question Two: 
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What do algebra teachers believe is the dominant reason many Title I at-risk students 

fail algebra during the first semester in the ninth grade in a large, urban comprehensive 

school?   

Table 5 

 

Algebra Teachers Data Summary 

 

 yes            % no           %  

Currently teaching 

algebra  

 

7              28% 18           72% 25 

Taught ninth grade 

algebra in the past  

19             95% 1               5% 20 

   Total responses 

 

Table 5 shows that twenty-five algebra teachers responded to this survey; and also 

shows, the percentage of teachers who currently teach algebra at High School X.   Twenty 

eight percent out of twenty-five teachers currently teach algebra to Title I at-risk students 

who are first-time first semester students.  Also, 72% of math teachers at High School X 

have taught algebra in the past. (see Table 5).  The implication is that retaining math 

teachers to teach algebra in a large, urban comprehension school is challenging.  If 72% of 

twenty-five math teachers at High School X no longer teach algebra, does this imply that 

teaching an entry ninth grade algebra class is a stepping stone to teaching higher levels of 

math?  Another possibility is that former ninth grade algebra teachers were assigned to 

higher levels math classes due to an expanding math program with more students as large, 

urban high schools become more crowded and ethnically diverse.  
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The analysis from the Likert scale survey demonstrated two prevailing findings. 

Based on twenty-five algebra teachers’ perspectives, the dominant reason Title I students 

fail algebra during their first-semester in the ninth grade was that students who did not pass 

do not have strong parental support. (see Table 6) 

The second finding was that algebra teachers believe that students who did not pass 

algebra the critical first-semester as entering ninth graders was because Title I at-risk 

students do not have strong study skills and do not complete in-class assignments on time.   

Table 6 

 

Algebra Teacher Perspectives 

Teacher believe Title I at-risk students do not 

pass algebra entering the ninth grade because 

N % 

   

Do not have strong parental support 16 64% 

Do not have strong study skills and complete in-

class assignments 

15 60% 

Do not take advantage of lunch or after school 

tutorials 

Did not have strong mathematical foundation 

 

Are not motivated or interested in math 

 

Do not have strong algebraic literacy 

 

Had block scheduling in middle school 

 

Involved in extracurricular since middle school                   

13 

12 

8 

7 

4 

4 

52% 

48% 

33% 

28% 

16% 

16% 

   

Note. n = number of algebra teachers who responded “strongly agree” on a Likert scale 

survey. % = percentage out of 25 responses 
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The data in Table 6 shows attending lunch or after school tutorials is not the main 

reason algebra teachers believe that Title I at-risk students who do not pass algebra as first-

time first semester students entering the ninth grade.  This result is ranked third in a Likert 

scale of twenty-five algebra teachers from High School X. (see Figure 11)  In a large, urban 

comprehensive high school, tutorials intervention programs require a lot of time, staff, and 

resources.  The other reasons are stated above.  

 

 

 

Figure 11.  Results from twenty five algebra teachers responses to a Likert scale survey.  

 

The graph demonstrates the number of math teachers who selected from “strongly 

agree” to “strongly disagree.”  The three reasons they believe Title I at-risk students are 

not prepared for algebra when entering the ninth grade as a “pure” on grade level freshman.  

With the many types of tutorials (before school, lunch, after school, pull outs, mentoring 

one-on- one) offered in many Title I schools, not attending tutorials was the third reason.  
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Summary 

The major findings of this study from the first question revealed there is no 

significant difference associated with Title I at-risk students who passed algebra and did 

not pass algebra during the first-semester as a first time entering ninth grade student.   In a 

large, urban high school, these students spent from a few hours to many hours on after 

school extracurricular activities and algebra homework.  The time spent on after school 

activities had no significant difference whether Title I at-risk students pass or failed algebra 

in the first semester in a large, urban comprehensive high school.  This finding signals there 

are other reasons why many Title I at-risk students are not successful with algebra in the 

first semester.   

Furthermore, these analyses consistently showed that whether or not Title I at-risk 

students spent less than two hours a week or more than two hours a week on after school 

algebra homework and extracurricular activities, it did not have a positive or negative 

impact on student algebra academic outcomes during the first-semester as a freshman.  This 

study indicates there are other reasons many Title I at-risk students are not passing algebra 

during the first-semester as an entering ninth grade student in a large, urban comprehensive 

high school.   

The other major finding from question two is that algebra teachers believed that the 

main reason Title I at-risk students fail algebra during the critical first-semester in the ninth 

grade in a large, urban comprehensive high school is lack of parent involvement and 

support.  The second popular view was that algebra teachers believed Title I at-risk students 

do not have strong in-class study skills and do not complete in-class assignments.  The 

third popular reason algebra teachers believed was students are not successful with algebra 
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is due to not attending lunch or after school tutorials.  The findings from the second 

question suggest more study is needed to examine what is happening within the confines 

of the secondary school building, specifically in the algebra classrooms.  A closer look at 

the home support, and the classroom teacher linkage involving more parents, is needed to 

ensure all Title I at-risk students are successful with passing algebra as an entering ninth 

grade student in a large, urban comprehensive high school.  

  



 

 

Chapter V  

Conclusion 

Introduction 

The purpose of the study was to determine whether or not there was a difference 

between Title I at-risk students who passed algebra during the critical first semester as a 

“pure” freshman in a large, urban high school and other Title I at-risk students who did 

not pass.  Algebra teachers’ perspectives are included as a critical component in this 

study as a comprehensive analysis.   

Discussion of Results 

For the first question, it was important to identify Title I at-risk students who 

failed algebra during the first semester as freshmen in the ninth grade in a large, urban 

high school in comparison to other Title I at-risk students in a large, urban high school 

who passed.  The central focus of this study centered on first-semester entering ninth 

grade students who take algebra for the first time.  This is important due to many Title I 

at-risk students who do not pass algebra in the first semester, repeat the class and struggle 

to pass the second semester for a whole year composite credit.  Many attend a summer 

school credit recovery program.  Therefore, this study aimed to identify a pattern or 

association between the hours spent on doing algebra homework, participating, 

rehearsing, or performing in extracurricular activities after school and whether or not this 

had a positive or negative impact on passing algebra in the critical first-semester in a 

large, urban comprehensive high school.  

The first research question as to whether or not there is a difference between Title 

I at-risk students who pass algebra and do not pass algebra and the time spent after school 
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on completing algebra homework, practicing and participating in sports or fine arts 

extracurricular activities had no association or significant difference.  Thus, it is 

important to note that whether or not a Title I at-risk students spends less than two hours 

or more than two hours a week doing algebra homework, there is no significant 

association whether or not he passes algebra during the first-semester as an entering ninth 

grade student.  In other words, the number of hours spent on doing algebra homework has 

no impact on whether a Title I at-risk student passes algebra during the first-semester.  

For example, an algebra teacher can assign a first-semester entering ninth grade student 

one hour or five hours a week of algebra homework, and it does not have any impact on 

whether he passes or not.  This study revealed equal percentages 50% as to who passed 

and who failed and the number of hours spent doing algebra homework was less than two 

or more than two hours a week.   

Although the homework debate has existed since the 1880’s until present day, 

several authors conducted a study that addressed the association between the amount of 

homework and secondary science and math grades in a single course (Maltese, A.V. & 

Tai, R.H., Fan, X, (2012).  After examining nationally representative samples of high 

school students’ data collected from the National Educational Longitudinal Studies in 

1990 and 2002, they discovered that there was no significant association between time 

spent on homework and grades, but a significant relationship does exist between 

homework and performance on standardized exams (Maltese, A.V. & Tai, R.H., Fan, X, 

(2012).  This study supports the critics that challenge the amount of time spent on 

homework and its merits.  
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Also, the study revealed that whether a Title I at-risk student spent less than two 

hours a week or more than two hours a week on practicing, rehearsing, or performing in 

an after school fine arts activity, the time spent had not significant difference on whether 

the student passed or failed algebra during the first-semester as an entering ninth grader.  

In fact, 67% of Title I at-risk students who passed algebra during the first semester, in 

this study, spent less than two hours a week involved with an after school fine arts 

program in a large, urban comprehensive high school.  This means that whether a Title I 

student decides to practice the trumpet for less than two hours a week and perform at a 

football game, he can pass or fail algebra.  There is no significant difference.   

Similarly, this study revealed that whether a Title I at-risk students spent less than 

two hours a week or more than two hours a week participating, practicing, or performing 

in an after school extracurricular athletic event, it had no significant impact on whether 

he passed algebra during the first-semester as an entering ninth grade student.  This study 

showed that fifty-eight percent of Title I at- risk students who passed algebra spent less 

than two hours a week involved with an after school athletic activity.  Also, forty-two 

percent of Title I at-risk students spent more than two hours a week involved in an after 

school athletic event  passed algebra during the first-semester in a large, urban 

comprehensive school.  There is no significant difference in the number of hours spent 

participating in an after school athletic activity.  This means that a Title I at-risk students 

can practice and play football, basketball, soccer or golf for two or more hours a week 

and there is no association on whether between his passing or failing algebra after the 

first semester.    
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The second research question was intended to find out what algebra teachers think 

or believe is the main reason many Title I at-risk students fail algebra during the first-

semester as a first time algebra student in a large, urban comprehensive high school.  The 

researcher believed that algebra teachers contributed an important unique perspective to 

this study due to the daily struggles to teach abstract algebraic concepts to many Title I 

at-risk students.  A front line classroom perspective offers a unique insight for 

discernment for all secondary campus leaders. 

The findings revealed that algebra teachers believe that lack of parental 

involvement and support is the main reason Title I at-risk students are not successful in 

passing algebra during the first-semester as an entering ninth grade student in a large, 

urban high school.  Sixty-four percent of twenty-five algebra teachers “strongly agree” 

that lack of parental involvement and support from home was the reason many Title I at-

risk students fail algebra.  The researcher’s preconceived idea that not attending lunch or 

after school tutorials was the main reason many Title I at-risk students did not pass 

algebra during the first-semester.  The algebra teachers’ results revealed Title I at-risk 

students failed algebra due to not attending lunch or after school tutorials was the third 

popular reason.   

The findings from this study are similar and support a meta-analysis conducted by 

Boaz Shulruf who examined whether extracurricular activities supported educational 

outcomes and challenged the theoretical assumptions about the benefits of participation in 

extracurricular activities in secondary schools.  He examined 29 studies conducted in the 

United States.  He declared, “Schools spend significant resources on extracurricular 

activities but, there is no robust evidence supporting the effectiveness of that expenditure” 
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(Shulruf, 2011). Amanda Riley adds to this group of researchers who look at the 

seriousness of athletic events in U.S. high schools.  After studying American and 

international students, she states, “The  unparalleled importance of athletic achievement in 

U. S. high schools should be the subject of serious debate.  Sports, for all the value they 

offer, also siphon money and attention from classroom learning” (Riley, 2013, p. 229).  

Future research is needed to find a causal link to determine if extracurricular activities have 

a positive impact on student achievement if we wish to improve student performance 

outcomes for all Title I at-risk students in a large, urban comprehensive high school.  

Implications for School Leaders  

Based on the results of this study, the importance of spending resources (staff, 

facilities, time) to maintain and support large athletic and fine arts extracurricular 

programs in a large, urban comprehensive high school can be considered and balanced.  

The time spent on after school extracurricular activities do not have any positive or 

negative impact on Title I at-risk students passing or failing algebra.  Although, these 

huge programs motivate students to attend school and build positive relationships with 

the students, parents and community.   

Campus and district level leaders can focus more resources to support and 

replicate successful practices from algebra teachers who have improved parental 

involvement in Title I schools.  Improving parental involvement in Title I secondary 

schools is challenging.  However, more parental involvement is possible in Title I urban 

schools.  Joyce L. Epstein states, in a study of eight inner-city, Title I elementary and 

middle schools, “Some teachers have figured out how to mobilize the support of 

educational and economically disadvantaged families, regardless of where they started 
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from, they could systematically improve their practices to involve families they serve 

(Epstein, p.144).  The importance of the linkage between teacher’s effective practices to 

involve parents, outside of extracurricular activities cannot be ignored.    

Also, the benefits of successfully involving more parents in high schools can 

transfer to postsecondary education.  Two authors state, “Confirming the importance of 

parental involvement the frequency of school related discussions and parents expectations 

for their teen’s educational attainment substantially increases the odds of at-risk students 

enrolling in some form of post-secondary education (Horn & Chen, 1998).  When there is 

an absence of parental involvement for Title I at-risk students, school educators need to 

fill the void with “In Locus Parentis” authority.  “In Locus Parentis” is explained further 

in the next section.  

Additional Implications for School Leaders 

The doctrine of “In Locus Parentis” means literally “in the place of the parent.” 

With this definition, it is clear that educators have the authority to discipline and protect 

all students in their care (DeMitchell, 2014).  Campus leaders assume a huge 

responsibility when any student arrives on campus.  When a large, comprehensive urban 

or suburban high school has over two, three, or four thousand students, this responsibility 

is prodigious.  Moreover, the responsibility to discipline and protect all students is 

paramount when there is little parental involvement with many Title I at-risk students in a 

large, urban high school.   

Campus leaders can support teachers to identify successful practices to assist Title 

I at-risk students develop strong in-class study skills to help them compete successfully, 

critical in-class algebra assignments.  They can organize teaching teams to find, 
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implement, share, and sustain these practices in pre-algebra or middle school math 

classes.  High school leaders can do the same by providing algebra teachers planning 

time during summer’s redundant staff development sessions to plan purposely in 

developing strategic in-class study skills for all entering ninth grade students.   

These unique and critical teacher practices can be identified earlier and 

implemented in classes for all Title I at-risk students, not only those in advanced math 

classes.  An increase in academic preparation in learning algebraic concepts before 

entering a large, urban comprehensive high school has important implications for Title I 

at-risk students.  They can successfully transition and pass algebra after the first semester.  

More options to take college prep math classes are available.  Literally, secondary 

schools that prepare and support more than the status quo of Title I at-risk students taking 

increased advanced math classes can change the lives of many Title I at-risk students.  

Thus, STEM field’s careers can be a reality to many Title I at-risk students.  

Regarding altering the status quo and transforming all lives, Mike Schomker 

states, “Lack of academic preparation, not financial need, is the chief reason for college 

failure.  Of those who attend college 78 percent struggle in writing, biology, and algebra 

(Schomker, 2006).  Also, middle school campus leaders can play a major role in 

identifying and supporting these unique practices before Title I at-risk students enter the 

transitional ninth grade in a large, urban comprehensive high school.  Middle school 

campus leaders can actively assume “In Locus Parentis” authority to influence increased 

parental involvement.  This also means, campus leaders can support math teachers 

develop strong algebraic literacy and algebra’s core foundation concepts for all Title I at-

risk students by providing strategic staff development in this area.  This can potentially 
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lead to a reduction of the phenomenon of why many Title I at-risk students fail algebra in 

the first semester in a large, urban high school.   

Implications for Further Research 

Based on findings from the first research question, a future studies can include 

research on a causal link between after school extracurricular activities and academic 

performance.  Due to methodology limitations of this study, further studies can try to 

identify the effects of extracurricular activities on specific student algebra outcomes by 

including measures for causality in the study design.  It is suggested that randomized 

controlled trials is very difficult in social science, due to ethical issues (Shular, 2011).  

Furthermore, the future studies can examine strong, effective practices to improve 

parental involvement in Title I large, urban comprehensive schools.  Joyce L. Epstein 

states in her volume of extensive research on parental involvement, “One thing is clear, it 

is unreasonable to expect parents, on their own, to create the knowledge needed every 

year to interact productively with their children as students or to connect with their 

children’s schools and teachers (Epstein, 2011, p. 615).  Therefore, astute educators and 

campus leaders need to fill the gaps every school year.  The key is to find practices that 

specifically increase parental involvement in algebra classes.  Parental involvement is not 

e-mailing or calling a parent when the student is failing or a ten-minute “greet and meet” 

session during an open house.  The critical components of effective and relevant parental 

involvement and support for at-risk students in large, urban Title I comprehensive high 

schools need to be studied, analyzed, and replicated.  Also, sustained parental and school 

partnerships that increased or improved Title I at-risk students academic achievement is 

an area for future studies.   
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Also, the future studies can include effective practices to engage Title I at-risk 

students in algebra classes.  This engagement must involve strategic and purposeful ways 

to complete classroom assignments and develop strong in-class study skills.  For 

example, in secondary schools many students are encouraged to develop study skills in 

English and reading classes.  They are taught to summarize paragraphs (Cornel notes on 

the margins), study the questions, and grasp the main themes.  In algebra or math, 

students are taught repetitions and Just Do It, like the Nike slogan.  With the expansion of 

technology in the classroom and digital curriculums more readily available in large, 

urban school districts, this can engage more Title I at-risk students to complete in-class 

algebra assignments.  Although, early in full-scale infusion of technology, in many large 

school districts, a future study can include whether the “new” digital curriculum and 

technology (laptops and iPad) improves academic outcomes for Title I at-risk students. 

Based on another finding from the second research question involving the algebra 

teacher’s categorical data, a future research study can examine the percentage of math 

teachers who taught algebra and now teach a higher level math course.  More important, 

the same study can examine and analyze why, if any, higher level math teachers dropped 

down to teach ninth grade algebra again in a large, urban comprehensive high school and 

whether this had a positive impact on academic outcomes for Title I at-risk students.   

Also, the retention of algebra teachers can be a future study.  The issue can be 

examined of whether a higher salary can contribute to longevity in teaching algebra.  

Although more money does not increase academic performance, Amanda Riley who 

traveled and researched foreign countries’ educational systems, states, “In higher-

functioning educational systems, larger salaries could help attract better-educated 
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teachers and retain them over time, establishing a baseline of professionalism and 

prestige” (Riley, 2013, p. 957). 

Also, a future study can examine and analyze as to why Title I at-risk 16-year old, 

first-time ninth grade students fail algebra in larger proportion to 15 and 14 years olds as 

entering freshmen in a large, urban high school.   At times, many educators assumed that 

older students are more mature and academically focused.  This might not be the case in 

some algebra classrooms.  

An ancillary study for future study can examine the course sequence of secondary 

math courses.  Some high schools have experimented with offering geometry as a ninth 

grade course followed by Algebra I, Algebra II and precalculus (advanced math).   This 

course sequence is more cohesive and allows for a gradual introduction of algebraic 

concepts in ninth grade geometry classes.  Unlike the current course sequence of offering 

Algebra I as a ninth grade class, then geometry, math models, and Algebra II.  Algebra II 

is two years removed from Algebra I.  These is the course sequence track many Title I at-

risk students are stuck.   

Conclusion  

This study took a closer look at Title I at-risk students and examined whether or not 

time spent completing homework and involvement with after school extracurricular 

activities impacted positively or negatively as to whether these students passed or failed 

algebra as a first-time first semester student in a large, urban comprehensive high school.  

The major findings of this study suggested that there is statistically no significant difference 

or association between the hours spent doing after school algebra homework or practicing, 

rehearsing, or performing for an after school extracurricular activity and passing algebra.  
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This signals a closer look is needed at finding other reasons why many Title I at-risk 

students fail algebra after the first semester.  

The other finding from the unique algebra teacher’s perspectives as to why many 

Title I at-risk students are not successful with passing algebra as a first-time first semester 

entering ninth grade student was surprising.  They believe that the main reason for not 

succeeding with algebra is a lack of parental involvement and support.  This finding signals 

more research is needed on improving parental involvement in large, urban comprehensive 

high schools, in particular, more parental involvement in algebra classes.   

The study collected both quantitative (students) and qualitative (teachers) data in a 

large, urban comprehensive school.  The findings gave evidence that Title I at-risk students 

can spend less than two hours or more than two hours a week doing algebra homework, 

playing football in the hot sun, or marching in band rehearsal, and there is no statistical 

difference as to whether he passes or fails algebra.  There are other reasons why many Title 

I at-risk fail algebra during the critical first-semester in a large, urban high school.  This 

study did not find evidence to show a statistical difference or association.   

The teacher’s qualitative and categorical data provided evidence to suggest more 

support is needed to improve the perceived view that Title I at-risk students are not 

successful in passing algebra based on the lack of parental involvement and support.  

Additionally, these data suggested that a small number of math teachers teach algebra and 

many math teachers in a large, urban comprehensive high school teach do not teach algebra.  

They teach high levels of math, such as geometry, calculus and statistics.  Perhaps, the 

retention of algebra teachers to teach Title I at-risk students for a longer, consistent, and 

committed period can improve academic performance for Title I at-risk students.  
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Finally, all school leadership from the superintendent to campus administrators 

need to continue to look for better use of educational resources in large, urban 

comprehensive secondary schools to support algebra teachers and parental involvement.  

In referring to strong school leaders who succeed despite great odds, two authors declare, 

“They identify their most pressing student needs and align all available resources people, 

time, and money to purposely address them (Miles & Frank, 2008, p. 196).  We all need to 

summon the courage and use relentless persistence to balance all the resources available to 

achieve academic success for all Title I at-risk students who take algebra as a first-time 

first semester transitioning ninth grade student in a large, urban comprehensive high 

school.  If campus leaders and educators do not make the learning of algebra for all Title I 

at-risk students a priority, these students can continue to struggle in high school, college, 

or in a technical career.  This phenomenon continues if all secondary educators do not heed 

the call to act and view this problem with a different lens.  
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Student Questionnaire  
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Algebra I A 

Ethnicity _______________________          Gender__________________     Age _____________ 

Do you like math? Yes ____ or No______ 

Were you a good math student in elementary and middle school?    Yes____ or No______ 

1. How many hours a week did you do algebra homework?  Please check off.  

0-2 hrs ______2-4 hrs ______4-6 hrs ______6 or more ______ 

2. In the fall semester of 2014, were you involved in any sports or any after school extracurricular 

activity such as dance, band, clubs etc. or both?  This includes any type of sports training such as 

basketball, football, volleyball, soccer, track and field, cross-country, or baseball training 

whether in season or not.  If yes, 

          How many hours a week did you practice/ or trained for this sport during the week?  

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more______ 

3. How many hours a week do you spend doing algebra homework? 

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more____ 

4. How many hours a week do you spend rehearsing/ performing for a fine arts program? 

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more_____ 

5. How many hours a week do you spend practicing/ performing for an athletic event?  

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more_____ 

6. How many hours a week do you work after school at a job? 

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more__ 

7. How many hours a week do you care for a sibling after school?  

0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more______ 

8.  How many hours a week did you spend at lunch tutorials last semester? 

 0-2 hrs _____2-4 hrs _____4-6 hrs_____6 or more______ 

9.  Do you have a cell phone with a data plan?  Yes___ or No ____ 

 



 

 

 

 

 

 

 

 

 

 

Appendix C 

Teacher Questionnaire  
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Are you currently teaching a class of entering ninth grade Algebra I class? Yes or No 

Have you taught a ninth grade Algebra I class of entering ninth graders? Yes or No 

A Likert rating scale is used.  The teacher select: strongly agree = 1, agree = 2, no 

opinion = 3, disagree = 4, and strongly disagree = 5.   

 

1. Many Title I at–risk students entering the 9th grade are not prepared for 9th grade algebra 

because they did not received a strong mathematical foundation in elementary and middle 

school. 

2. Many Title I at-risk students entering the 9th grade are not successful with 9th grade 
algebra because they do not have in-class strong study skills and do not complete 
classroom assignments. 
 

3. Many Title I at-risk students entering the 9th grade are not prepared for 9th grade 
algebra because they are involved in extracurricular activities since middle school. 
 

4. Many Title I at-risk students entering the 9th grade are not prepared for 9th grade 
algebra because they lack parental support at home. 
 

5. Many Title I at-risk students entering the 9th grade are not prepared for 9th grade 
algebra because they are not motivated or interested in math. 
 

6. Many Title I at-risk students entering the 9th grade are not prepared 9th grade algebra 
because these students lack mastery of algebraic vocabulary prior to entering the 9th 
grade. 
 

7. Many Title I at-risk students in middles schools that have block scheduling are less 
effective than traditional scheduling. 
 

8. Many Title I at-risk students entering the 9th grade are not prepared for 9th grade 
because they do not take advantage of lunch or after school tutorials.  
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Permission from Human Subjects Committee of the University of Houston 
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